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D .BK study oil in uotl- 

ferrous uHMal> iind i^Jloys is 
stii! ill d very backward con- 
diiion as ^comparjed. with 
iron -'-el; iu nluininuni, systc- 

rrta»\', 1 csearcl'i s, iititiziiifr the 
cjpl< s <jf phy'-ieal inctallurgjs have 
iK'pfnn oi\K in the last few years. The. 
most (N'imtii^n li^ht aliiminun) alloy . 
’•••' Ml the 4 I'nJlcd States for the 
^ lings h that due 
rdes as No. 12 , 
of d 2 per eent ; 
per cent copper. 

4 li} tU,«. iHrm'csIoo of the 
.iH‘» b ’mli of 'WlWfs,. It t$ 

I A f(i.i>r^Ynh;g jiutdJcatfoA of. 


..viti?-. Itoberl J. Anid^ioh. to nreUI* 
<•xp<^^i Blent aUtion. Pika- 
iUu»tratea. Klilt.. 3'tA 
23, wm ettkud vitB NidH. 



This alloy, or of 

compos^toii, is employ^ 
'varietjr* of ‘ 

loimders* arc 

‘ V' n h- it than ar.y i., 

. founders 

’ i;^lUjrt;V--4s 

'factors iP -..r n-cii^g ' thf 
^ cr,j^ti‘^gsV : ' _ 

'stress^ hai^ ^ '.v . It ^ 
ness\a4«d: tl*? . i^'^cfojr^'JUL 
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wiTo aMilnl to make up the heat. 
Six •Ml.'. >1 ra-lii’gi \Acrt* poiirotl, and 
lliC e‘^sn)!ial iiitortn.ilion is summar- 
i/rj !ti I .iljle f. 'L'lie caslinffs were 
simj.K ihii’ '.hcl1'> .'is j^liowii in 
I. d!nu‘ii'‘U“ns ln'iii).; toiiglily 

7 \ hy o hy 4’s inches a'ul Jk-uuU 
ijnelv. I lie v.iit-oiil iioi’lioii the 

i.ri»in whiili .i iniero^ecrii)ii was 
l.ikip lor mu T ( ‘> 0 ! >py. I'wo kiml'» 
vMi'i- piMjrefl from the 
Itivi (1) the thin shells, 

.iiul (/i Inn •, n.75 ineli sipiare liy 
1.' .hielT'. loipj 'I'll,, bhelhs are luTO- 
.ii’Ur ri'l’i fi <•'! (o as eastings; ami the 
har’ hjV'< (.'actings OJ dilfereiit 

!hu hiu-^'-k weie thus [unired loi t1u‘ 
pnrp'^"*’ '•! .'i-nrert.ilning whetiier any 
raMmi of defects might 1)e 
iraci li In si/e ot sictum under ollmr- 
’wi-e i.lcnlic.il conditions 'riic, cnsl- 
ings ucre 1 onred in ordinary sand 
niolfls pr-ip<rl\ r. mimed and vented; 
cicli thin sludl was poured in a 
single mold and its eonipanioii bar in 
anot hcj^separate mold. In the first 
Ih ' inilucnce o{ [I'^uring 
and length (^f time 
iiv/mPPP^' soundness was observed. 
Dnplic»r\ef^ runs, in which ill'll data 
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T H E > O tJ N D R Y 

J ' ' ' 

^veru practically the -stiiflic. ad shoyvn, J. 
in Table I, were made “ for. cUeclutt|f : . 
purposes. The average cherrvical 
posUuut of the t\rst set . cast- k 

iiigft and bars v/aa ,\:bpper 7./>2 per 
cent, ifon 0.d9 per cent, silicon 0.26 
per and aluniimini ->173 per 

cent by diO'crciicc. 

• AddUional Tests 

Additional tests on the etTcct of 
pouring temperature alone on un- 
soinidnc.sx were performed by making 
up (>()-pouiu* licat.s of the 92:8 alumi> 
nnm-eo[iper alloy, in the manner de- 
scribed. and pouring l.SOdnch square 
l;y 12 indies long bars, at 50 degrees 
t i nt, intervals as shown in Table JI. 
Dupluate runs were made lor the 

pii'posc i,t rlii^rlving. 

Ill the, tests suiinii.iri/.ed in Fable 
II. a charge of (»0 pounds was heated 
rapulh to 97.S lOOO <legrees t/enl. ; 
:hc crucible w:l^ ilien removed from 
t!u' fiirn.ice. .oul bars wit<‘ poured .U 
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50 degrc' s (. ent. interval-} from the 
same p«>t b\ allowing (he melt to cool 
between poms. The range of pour- 
ing leniperal'ire. a.s iiuiii!ated in Tabic 
IT. wa- from 95H to 65(1 degrees Cent. 
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N'KSS; 7.) ni.AMETlvRS , 

abate expcriinciits were taken 
base-metal tlierinoeeuplc ot 
iviie whi' h v\a.s c:ilihr.ued to 
accuracy. , - - -v, ‘if'j 

'Fhe castin.L-'s .inrl l ars poured 
i fii M iir lii.^iu* \ver<‘ cxiimiticd 

‘•copically .'iiu! micvoscopic^ly 
blowlioir-, paVr>sily, and 
sonndiies.. In examining’ castmgST^ 
ndative nn-.oitndnc.ss, this def^jCt' can 
be.st i>e judg'd by ‘•imply inspecting 
['idi-hcd or m.udnncd surfaces. Mk- 
j 'OfiCiJI/iy. • txair.inatioii is not so UK* - 
till, hi tlie present experiments, 
bars cvisl umn tin* various heats^rVctZ 
ui.idiincd .sTuootblv by tnilUng,' ''land 
t!u' Miruicc.t inspected for 
.\ricro.,ecuon^ i'loin the bajrs a^Kt* wait- 
ings were abso prepared and 6^‘i^kd., 
It has been previously slaie(d' 't-bat 
soundness in uliiminiun-alloy ^^js5;iUgS 
ih a relative term at be.st aftd lUat 
all castinp.s are more, or less p^O.USi,. 
lienoc, the term “sounducss** sjiould 
not be regarded as absolute 
roughly de‘;criptive, Figtires -‘4 
5 arc mclii. at’o'c ‘of what ti jnSiCrp^ 
graph i.an sliuw as rcgard^^souiid'- 
ness. T!ic former shows 
face appcnrance of a mij^,i5y8**Cjl^'od 
cut from a 0.75'incJi squarclUl3r<i.jr 


riit average ehomical composition of 
a cennposite sainnle of the l,50dnch 
Mpiare bars wa*^ copper 7.55 per cent, 
iron O.dd per cent, silicon 0.29 per 
cent,* and aluminum 91.80 per cent 
by difference. In connection with 
these '-nuie interesting itifornia- 

tion I’m the cunlraotioii of the No. 12 
alloy was furnished by e.'cainination 
of the frozen poiuing gates, and 
this will be dealt wdtb in a liter 
paragrapli, d lie resultant castings 
and bars, referred to as A to M in- 
clusive were examined for surface ap- 
pearance and micTo.scopieally for gen‘'*' 
eral chniMcterktks and linsouiidfksm.'" 
IViIisIied miernsections of, both Castings 
and bar.s avcic examined macroscopicrdly 
nnd machined surfaces; \y^r<Xt jpxa.niiaj&d’ 
lor blowholes. temj^j'at)ut*W in^ihe 





KI<: ir/- HBAT Ji:, POUUISn at 050 DEOBKES cent., from the bar, average STKLTTEKE, sound portion. 7.-) DIAMETERS FIG. 10 HEAT K. POl’KKD 
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ifom ilcat 1); the latter is a sitrhlar 
macrograph from heat h. Heat D was 
poured at 640 ' degrees Cent., and heat 
F. at 950 degrees Ccnl. 'Machined sur- 
faces also show relative unsoundness 
fairly satisfactorily. Macrogratdis on 
sarrmVs from heats tc^ M, inclusive, 
i^roi. 1 ^xlTt'ncly instructive and a few 
(»f these are veproduceil in Figs. to 
22 and Fig. 24, inclusive. In general, 
the numhcT of ldowh<dt., per unit 
area in a casting increases with in- 
iing pouring temperature^ Ij'ig. 24, 
.n heat M potired at 650 degrees 
Out., shows no holes at all, but many 
holes may be seen in ^9, 20 and 21. 

A tietailed elucidation <tf*the’ micro- 
graphs ‘In Ffgs. 6 to 18, inclusive, may 
prove interesting. It may be noticed 
ill comparing the micro.structurcs of 
the 0.75 -inch bars and tlie >^-inch 
thick castings, that in the former 
the grain si/.e is much larger than 
in. the* latter. This is, of course, to 
he 'expected since the thin casting 
. is chilled much more rapidlv by the 
sand than a thick one; a thick cast- 
ing may even exhauet the thermal 
capacity of a sand mold, before it 
freezes, provided conditions are con- 
ducive to that end- The micrographs 


give evidence of ‘at lea.st three kinds 
of unsoundness: 0) That which is 
jilainly intergranular and niuy- be 
due to an actual forcing apart of the 
grains by gas attempting to lind an 



KIG IS SAME .\R Flh. 17. BUT SHOWING UN- 
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cMt 10 frccrUnii, or to intergranular 
(icclndcd fvircign matter which is a 
source of we.aknes: at best and in 
« tfoct rennlts in unsoundness; (2) that 
diu; to actual liberation of gas which 


is entrapped at the moment of hnal 
freezing; and (3) that which is the 
result of a halled-tip oxide occluded 
;n finite large gobs, in^an indiscrimi- 
•.ale fashion in the frozem alloy. In- 
ti rgr.'iuular occluded foreign matter, 
whether oxidr* or what not, is well 
shown by h'igs. 9 and 13, while un-. 
soumlm'^s due to the thiyd .cause- 
meutiom‘d is illustrated by Fig. 16 
^clual hlowlioles or holes from 
which occluded foreign matter has 
dropped on poH.shing arc shown in 
the low power illustrations in Figs. 
ID. 20 and 21. 

The proposal has been made by 
Wheeler P. ]!)avcy and others, and 
actually carried out in some in- 
stances, That X-ray photographs of 
castings would prove useful in de- 
termining the soundness of castings^. 
In fact, Tonamy (Jor.r. Inst. Metals, 
\ol. 14, 191.5, pp. 200-203) proposed to 
decide by radiographs whether or not 
ceriain coppe*- castings were worth 
machining. Now «?omc machiw^. shop 
scrap is the result of findm' VtU lue 
poro.sity and blowholc.s af\ '^'V 
a few cuts with a millim? j> VW ff 
for example, in machining alWNmim- 
alloy motor castings. In connection 






THE FOUNDRY 





Table 1 

Influence of Pouring Tem)perature and Lena 


inf Time 


IJrttt 


Treairoeiu ‘ 


luiiptfraturp 
JiPSrtM C«)t. 
G30 


Heated the diarize to 050 fJrgrces 
ittU pottred at once. 

Ji«bicd the fharce niuIttlY to 8d0 de> 
gmcd Cent, aitd pouned at oncp.. 

Heated the charts n>pidly to de- 
iSiTeH Cent., renmretl fttim fiinmL*« aod 
eiwled to 0;]0 dftgreea Cent. 

Hcjited the to 050 dogreea Om., 

Aii4 held in tlie fiintaee for one hour 
at «r»»-720 degreea Cent. 
iJeatQd (he charge rapidly U* UOO dC' 
gn-fa Cent, and held Jn the fiinjace 
f«r one hour at 000 -priO dcgrecR Cent. 

Heated the charge ropldji;' to OOO cle- 
Kn'os Cent., held in ihi* funnc? for 
one ho.ur at P00-9*>0 degreetj Cent.: 
rcmo.ed froin fiima'c -aTuI cooled lo 
700 decretB Cent. 

fa) nupUcatft ruiis of 25-pr»und fhargi'S hpiv healed In a gab-hred funmcc 


It 


I) 


K 


I*’ 


n;jO • . 
<f»0 


0*0 


.TtO 


Ton 


apiifiplogtdi 
, of uMatifa. 
Whttdj good. 

TlutFd with 
appearance; nmny 
Mifte. fair 

White, fair appearance 
*10 (narked as in 


PsIUatioh atftihs; had 
ruiwlt; many 

White, fairly 1 good ^wTace. 


V' 

(h) AveruBe chemlcHl compoaltlon Was. copper 7 62 lier' cent r Iron." IK^ per c«;»rt; ' articakV * 
« *10 per rent: and aluminum, by tilircrencc. ‘Jl.78 per cent. 

• Table II ■ ■ ’ ' • 

Metal from the Same Charge Poured at Different Temperatutrei 

Puiirine temperatuns " 


IlfTt 

<3 

II 

1 

J 

K 

I 

M 


DcBrees (!eni. 
»5U 
POO 
850 
800 
750 
TOO 
6r>U 


1 


I 


Rcniurk< applying to appearanaC' 
of crsMntiK 


SoundfiPto. flurfuce uppearsnee and . 
color varies aith the poarhiu'." 
temperature. 


■ ,-4* 




fji) Duplicate runs of 00>pourul rharges acre heate*! In a Bas-flrt'd furnace lo 0751000 
Cent., the crucible was then remoird from the funiaiM*.'; and bars were potimd at 5U tiegreei CeiUv 
Intena*.-!. 

<h) Average chemical roaipo.sitifli/ was. copper T.3.5 per cMit; iron. 0.50 per rent' sUlrtw • 
0 20 per cent : and alumlni'Oi, h> difference, 0J 80 per reiil 



DUMKTBKS 

with tlip f('.';ts described, it was the 
thoiipht that po.s.sibly an X-ray ck- 
antination would be of assistance in 
lorating the presence of internal blow’- 
lioIv“^ as well as Ronoriil porosity an«l 
''PongMiess, without rutting the sus- 
pected satnples and polishing as in 
metallography. Some radiographs 
were made of flat plates, ().2vinch 
thick, ' niYd of bars, 1-inch square. 
Samples of each were deliberately 
made porous by pouring at a high 
temperature in a damp mold, and 
radiographs on these were compared 
with radiographs on fairly sound sam- 
ples correctly poured. 

.\n N-rav tube with a tungsten tar- 
get was used for radiography. A few 
radiograplis were made on very porous 
samples obtained from various alumi- 
imin foundries. The rcsult.s of the X- 
f.'iy work would indicate that thi.s ap- 
paratus is of no particular use (for 
I»raclical purpo.ses) in detecting in- 


ternal blovcholes. In complicated 
castings, suitable radiographs would 
entail considerable difliculty in prep- 
aration and probably a large number 
of radiographs would have to be 
taken on any given ca.sting to decide 
whether it was worth machining or 
not. From the practical standpoint, 
it is diflfirult to see how the X-ray 
ixamiiiHtion of ahnninum-alloy cast- 


ings hits any application at the- 
ent time. Actually, it will siiYtfiJify 
matters., gr^atljp^ from the mn^itie- 
shop standpeJint to make the citings 
sound in the first place in the ^tindry. 
Mso, it may not be altogether out. 
of place lo suggest here that it wilt 
be foundry economy to prodt^l^. . fittr 
ished castings on the foundry ' floor, 
rather than to try to patch thete by 
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iaar welding and otherwise doping, 
"rnnier suggested a suppf^ard expan- 
; d aluminum some ycfirs ag<^, but 
( n.i'fiberlfiin (Joiini. Inst, Metals, vol. 
Ml, 1913, pp. 193-234) in referring to* 
i iinujr's work staled that the ap 
privenl expansion could be acaumlcd 
for by dissolved gases in the metal. 
V striking example of the effect of 
various factors on the contraction of 
tl'.e 92 :8 ^ aluminum-copper alloy was 
shown in the present work in the heads 
of the pouring gates of the series of 
buN cast at 50 degrees Cent, intervals, 
namtly, heats G to M, inclusive. The 
aiTiouht of contraction is a function 
the pouring temperature, so far as 
liie limitations of the experimeiils can 
-Ii'jw, Imt whether it is also, and at the 
same time, connected with dissolved gases 
II. t certain. It is a fact, however. 



that a casting poured at 950 degree? 
Cent, contains more di^.‘iolved gases 
at. th« moment of pouring than an* 
othVr similar one iiourcd at 650 degrees 
Cent. The greater solubility of gases 
in liquid tnetal.s with increasing tem- 
peratures is a departure from tlie 
general laws governing solutions of 
gavses in aqueous liquids. 

The effect of temperature, or dis- 


faclm* in governing blowholes, poro.sity 
an*! contraction. This is an iinporlanf 
study in connection with the pniduetion 
of aluminum-alloy casting.^, but only the 
Iniefest mention can be made regarding 
this, nfow. Aluminum metallurgists, 
however, will doubtless find that a con- 
'.ideration of thi.s question will furnish 
inlerprelable <lata tliat can he applied 
to the solution of foundry difficulties in 
connection with melting practice. 

The conclnsions drawn from an ex- 
amination of the rough casting.s, of 
machined surfaces of the bars, and of 
pfilished microsseeti(ms cut from both 
castings and bars are I hr sc: 

A - -Tlie number of blowholes pres- 
ent in a fund ion of the pouring tem- 
perature; the higher the pouring tem- 
perature. the gre.iler the number of 
blowholes and the more unsound is 
ilie ca.sting. 

/f- liiisoundncss vanes with tlie tern- 
peniUire to wdnch the charge wa? 
heated; the higher ilio icnipcrainre in 
:lie fuin.'ice, the ni<‘re unsound the 
lesiiltant eastings are, irrespective of 
I lie pouring* leniperature. 

i'.- riisoiindness i.s a function of the 
length o| time of melting; the. loiige: 
am melt is held in the furnace, the 
iii..ie unsoun.i arc the cast mgs, irie.- 
^peeiivi* ol temperature of healing 

and the pom mg; leiiiiier.iture. 

It can he roaclily stcn tli.u the fnC' 
tors alfecting the soundness of eastings 
lan induenee one another either favor- 
ihlv or ad\crselv. Thus, pouring an 
overheated melt at a lower tempera- 
ture hy allowing the charge to cool 
pii'ir to pouring will aid in minimizing 
the deleterious effects of oNcrheating. 
(“j stings fjoiired * t biW temperatures 
are Tn<»re souinl than those poured at 
high temperatures, but heats held in the 
furnace f'»r a long time at either higli 
or low timiperaturcs arc more un- 
sound than those held for a short time. 
Tlie nujst .aggravated cases of un- 
^oiuulni'.s will result from pouring a 
melt at a high temperature wdiicli lias 
l)ri'\ if>n.slv been grossly overheated and 
lor a long time. There is notliing to 
lead to the belief that there is a 


Septcmbe||||||B|^^ 

between the molding floor the 

furnace room. It will be best w have 
ihc molding floor waiting for metal 
rather than have the furnace room 
waiting for molds. Close pyroniclric 


control is also, presupposed in actui^l 
loundry production. 


MailcaMc Iron Burned by 
Too Much Air 

By M. E. Villi’r 

Question'. We have been getting good 
malleable iron with a tensile strength 
of approximately 50,00(1 pounds per 
square inch, but at present the iron 
.smokes as it cem^s from the furnace 
and the castings are In.ineycomhed. Wc 
melt a charge in 3 lioiiis and 10 min- 
utes. We charge at 1.30 per cent sili- 
cun and get iron w’illi 0.47 per cent 

silicon and 1.80 iior cent carhnii. The 

brown smeke comes fruiu the metal 
befi^re it i.s hot emnigh tu i)*'iir s<i J 

ilo not .sec how it can he hiirut. 

We are using fuel nil. How much 
sh(»iild he reqnireil t.) melt a ton of 
metal ? 

Anszirr: 'J'liere is ti.» d(ml)t but lliaf 
Null are burning \onr iron by using an 
excess of air. ‘I be .'irnount of :iir 
should be cut down and \on slnmld 
not try to melt your iron so fast 

Oxidation of tlie nietrd also burns oiu 
silicon ami carb*>n IMie silicon sliould 
not bo reduced more than 0.25 per cen*. 
The more carbon yon burn out tbr 
higher you musl luat the iron in order 
to get it to run properly. This in turn 
lends to hum out more carbon. 

Iron will burn with a large excess, 
of air even before il is hot enough to 
pour. x\n extreme illusiration of this 
is the burning of steel with the oxy- 
acctylene flame In this jiroress the 
edge of the .steel is healed with the 
flame, then an excess 
tiirned on and this cuts 
I:v burning it. 

Yon .shoiilil be aide to 
using 3.5 gallons of oil 



.solved gases, or both, on the contrac- 
tion of the 92:8 aluminum-copper alloy 
is shown, strikingly hy Fig. 23. Here 
gate G was poured at 950 degrees Cent, 
and gate at 650 degrees Cent., and 
the oth|?r.s at 50 degrees (%Mit. inter- 
vals as indicated in Table II. Gate (r 
acttially expanded while the shrinkage 
in' gate M is marked and appartiuly 
normal. Gradations in degrees of 
expansion and contraction are shown 
tic other gates depending on the 
temperature. Gate /. poured 
I P(X) deirrees Cent., apparently did 
'■ ' rontract or expand much ; gates G, 
M.d / expanded; gales K, L and M 
'■”lr;ul-d. . I 

1* hns 1 (Hn •fiinted that the solubility 
1^- in aliitniuum is a cogent 


minimum temperature below wliich it 
is not safe to go for fear of unsound 
castings resulting from too low pour- 
ing t<'mperature. The results of the 
experimental heats and akso past found- 
ry experience, together with the gen- 
eral information available, would le.ifl 
tt' the conclusions that with the meth- 
ods of melting now in vogue, the 
heats sh(»u1d he kept at a low tem- 
perature in the furnace: melting should 
be as rapid as possible, i. c., the. charge 
.should lie jiourcd as soon as it is melted ; 
and the pouring temperature should 
he so low as is consistent with the 
metal filling the mold. This means 
noth ini?' other than cIo.se supervision of 
mrlting and pouring, together with 
a sfiuh of the appropriate correlation 


Artificial Molding Sand 

W. J. Nelson, prc.sidcnt and general 
manager of the West Albany Molding 
Sand Co., West Albany, N. Y., an- 
nounces that after 10 ycar.s spent in 
trying out different processes ho. has 
developed an artificial sand which can 
be made on a commercial bas».s. The 
advantages claimed for tbi.s sand are 
that it is bonded so that it will with- 
stand the flow of the metal without 
cutting, but contains no excess bond- 
ing material; it is uniform and of the 
proper size to allow the gases to 
escape without being too course, and 
ir is free from vegetal ion W'hich w^ould 
develop gas when burned by the hot 
melak thtis eliminating one trouble. 






Electric Furnace Im 



0uplex Process o{ Meltinff m a Cupola and Fmislimcf iii an Electric Furnai 
Advocated for Certain Claasea of Gray-Iron Castings Where 
Quality la the First Requisite 


central facts and fanctc.';* 
M embodied in this paper arc 

cither taken from or in- 
spired by divers experi- 
ences with a basic-bottom Hcroult 
electric furnace at;, the plant of the 
Lunkenbeinur Co., Cincinnati. Inas- 
much as these experiences extended 
over A period of nearly two years, 
and as the e.eclric furnace is present- 
ed in a service different from usual, 
the author feels that his subject, at 
least, is justified by both a reason - 
iibly ample observation and a certain 
jK»velly of matter. 

The j^rowth of the electric furnace 
in the held of steel eastings has been 
\vi(lesi>rea<l and irresistible; bur, so 
far, the homely gray-iron easting has 
been hciiealh its i;xaUcd attention. 
Or, is it that the cupola furnace, ven- 
' l iable and elTieient to a remarkable 
degree, has been a citadel too mighty 
to* he overwhedinod by the invasion 
of the Oeetiie furnace, as were the 
establi.'ihed furnaces of the steel found- 
ries? However it may be the author 
believes the electric furnace has a 
very fair chance to break through 
into llie domain of iron castings, at 
points in the line where the hammer- 
ing of iiioclern engineering for super- 
grades of castings is rapidly effect- 
ing a perceptible breach. 


ses RcQuiruu} S'lfri iai Iron 


to gray-iron castings, it 
denied that today there .arc 
‘ cfBU^^f castings for which the in- 
sistent demand is for physical proper- 
ties of a higher order than arc com- 
monly characteristic of such Iron. Pos- 
sibly every branch of engineering ha.s 
some castings that* should be, and sooner 
or later may have to be, made of better 
gray iron than is now used. One case, 
and the direct cause of the experience.^ 
here related, is that of steam valves for 
Miigh-pressure and superheated steam. 
Both pressures and temperatures of the 
.'steam used in po.w.erx' plants hav« passed, 
through , a period of exceptional growth 
placing upon tiiic for handling 

.steam Severer demand^ than ever be- 
fore. Simitar is the . ease of cylinders 
for locomotives using superheated steam. 


A paper at a roe«tit tniHjtliiic of the 
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Al.so there is the case of cylinders for 
internal combustion engines. 

The two prime qualities most generally 
w'auted in high-grade gray cast iron arc 
strength and solidity, properties which 
usually are concurrent. The best strength 
gray iron shows is when under compres- 
sion, and its worst, under impact and 
vibration ; between come transverse 
.strains and tension. If the cases 
arc studied in which unusual 
strength of iron is required, it is dis- 
covered that almost always the castings 
are to be used where they will be 
subjected to either impact, vibration or 
tension; or, in fact, where cast iron 
IS at its greatest disadvantage. 

SoliJily Defined 

Under tlie head of solidify may be 
included a number of related items 
such as density, chisene.ss of grain and 
freedom ‘'’’oiu subcutaneous imperfec- 
tions such as slag inclusions, graphite 
segregations, blow-holes, shrink-liolcs, 
and the like. Solidity is an excellent 
goal for the aspiring foundryman ; but, 
ill going after high specific gravity he 
has to beware that he is not lured out 
from the realm of true gray iron into 
the dangerous domain of mottled and 
white irons where brittleness lurks to 
impair the impact strength of castings, 
and Iiardncs.s to ruin their niadiinability. 

Strong irons wdtliout exception re- 
quire high pouring temperatures be- 
cause they have high -nielting points 
and minimum fluidity. . The irons most 
easily melted and, consequently, the 
most fluid ones, have high percentages 
of phosphorus in their make-up. Me- 
dium and high phosphorus irons com- 
prise by far the greatest part of the 
melU of the gray-iron foundric.s of the 
country. They are the popular casting 
irons ; and it i.s no extravagance to say 
that pliosphorns h^fs done as much or 
even more than any other element to 
popularize gray iron for castings. Still, 
phosphorus lias the grave fault of un-’* 
favorably affecting the slrengtli of iron, 
a thing it accomplishes by forming 
in th« iron, mass a network of struc- 
turally free phcisplnde which is quite 
brittle. Altliough easily fluid, high phos- 
ptiorus irons are brittle and 
lacking in strength ; conversely, 
cious, strong irons are necessarily low 
in percentage of phosphorus contained. 



The well known fact thaO 
fluidity do not go hand iiT*^' 
to light the greatest defect 
furnace — its thermal timitaj 
the foundryman casting 
who knows best these limit 
complete melting operatic 
place ill any furnace is 
three obvious stages — prei 
iug proper, and 8iiperhcati%, 
first two. tlic cupola is the f|pnace 
eminent; but for superheatii^ it ia' 
the same paragon of cxccllci^e. 

AH ordinary grades of gi^iiy 
those with medium and high p«ejccntag^5 
of pliosphorns*" -cannot be metfed. tnoi^| 
easily or more economically .«^an' 
the cupola. For melting eflic^icy tfaU’’ 
furnace takes precedence ovei!i'*jt$ two . 
closest rivals --the reverberatory "pr aif- 
furnace, and the regenerative Open- 
Iicarth fui^nacc. For simplicity .of con- 
struction, low cost of installjii^n 
upkeep,, ea.se of operation, econ- 
omy of ineUing. it has no rija|(^ifempeti- 
tor ; and there is no proba^l^ IftaL 
for the great run of ovdif^y 
iron castings, it ever will 
although its improvement 
From the standpoint of pn^tS/ alooef.-. 
no fault can be found with '<t.upqlai p 
blit, from the high ground pfprfiict^ 
it shoAvs defects. The Of 

these are its w^eakness as a sppdkihwtclr,: 
for molten iron, and its ii)ca|>teity‘ ai a/ 
refiner. The cupola i.s n6t, Crtffinmg * 
furnace and sometimes its hottiCi^ 
ble iron is not hot enough- best , 

casting results to lie sccurrf, '' 

Holier Iron is Obidintd ^ 

The thermal limitations of. tfiq cu^h { 
arc inflexible and often tenacity jhas 
to pay the price of fluidity. H - the/ -4^^^ 
maud for superteoftcious and 
als<» becomes inflexible, thcie^; 
dilemma which is capable 
solution, and that is, the 
hotter iron. This can be 
through tlie elimination of tfie‘ 
wuih the substitution of a betticr' . 

Iieating furnace, or throqgfi ret«lni$tg 
the ciqiola and supplementing it wM a 
more capable superheating, furnace. " In 
view of thd uneqtialed economy of the 
generally cupola for^^gjjjrch^lSng and meftitig, 
ly, tena- method of supplcmemin^ is preferable*vS 
tueans the introduction of 
pJcx procc.ss into the gray-iron fc 
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pUpi^x processes nrc well established 
and of excellent repute among makers 
of steel; but, for the production of gray 
iron, tlioy have been entirely neglected, 
leavinj^ virgin a promising field for de- 
velopment in the making of molten iron 
for the highest, grade of gray-iron cast- 
ings. For a ■ supplemental furnace to 
the cttjiola, there are several eligibtc 
types. Among these arc the reverbera- 
tory furnace,' the regenerative furnace 
and the electric furnace. The air fur- 
nace, the aftthor hardly considers suffi- 
ciently suitltti to the work. The regen- 
erative futiiacc promises better, espe- 
cially whei|; a large tonnage is to be 
handled af one time. Still, in the end. 
the authof“* believes the arc electric 
furnace pre^nts the most alluring pos- 
.s'bilitics fa®-' really extraordinary cast- 
ings. 

The fotmdry with which the author 
has been connected has made a specialty 
of high-pVesstirc steam*:valve castings 
with extreme solidity exacted, and the 
tenor of' his experiences there has been 
such as to prejudice him strongly in 
favor of the basic-bottoifi arc electric 
furnace as the best auxiliary for the 
cupola in a duplex process for the pro- 
duction of truly high-class gray-iron 
for castings having rigid requirements. 

Basic Lining Refiners 

At this point we anticipate the ques- 
tion as to whv the basic furnace is pre- 
ferred. If superheating only is desired, it 
is entirely protiable that the acid furnace 
should be given the preference; but if 
an imporUht amount of refining is ad- 
vantageous, the basic furnace should be 
used. It is true that the acid arc 
electric furnace exerts a considerable 
refining influence by virtue of the re- 
ducing condition .so readily maintained 
in it. On the other hand, the refining 
> tendency of the basic furnace is so 
much more rifinonnced and so readily 
responsive, that the iron charge is per- 
force refined at the same time it is 
being superheated. By the time the 
charge has reached the pouring temper- 
ature it also has reached a highly re- 
fined condition ; and, among other re- 
sults, tlw .sulphur has been reduced 
very niatejfially, provided, of course, 
the proper basic and reducing slag has 
been maintained. 

Sulphur in cast iron has so long been 
coii.sklered a necessary evil that its pres- 
ence not only is commonly condoned, 
but occasionally is credited with cer- 
tain benefits. No doubt there are a 
of these la.st, for instance, where 
it aids in producing chill; but, in gen- 
eral, there is good rea.son to believe 
that iron is much better for its ab- 
sence. That it induces unsoundness 
when ill exce,«s Ts general knowledge 
in foundries specializing in castings of 
■x solidity that is a matter of severe 
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test: high pressure valves arc an ex- 
ample. Sluggishness of metal is a* 
closely allied evil that travels in the 
train of sulphite and works unfavorably 
to .solid castings. A medium or high 
sulphur content is inevitable in the 
product of the cupola furnace, while 
in the ‘ basic electric furnace its practical 
elimination is almost a matter of course. 
The basic electric furnace removes most 
of the sulphur while the metal is be- 
ing superheated. This reaction inake.s 
possible for the electric furnace certain 
obvious compensating economies in the 
choice of raw materials used in the 
cupola phase of the process. Iron com- 
ing from the cupola with 0.100 per cent 
sulphur, after undergoing about 25 min- 
utes heating in the basic electric fur- 
nace under the proper reducing slag 
generally will coqtain about 0.030 per 
cent. One heat the author has in mind 
was reduced from 0.009 per cent sul- 
phur to 0.022, and another from 0.088 
to 0.018 per cent. This possibility of 
so low sulphur in gray-iron castings 
may possibly open up a new field for 
inetallurgical investigation. 

Carbon regulation, total as well as 
combined and graphitic, is possible to 
a most* useful extent in the electric 
fur:ia('c By placing steel scrap in the 
furnace before adding the molten iron 
from the cupola, total carbon c«in with 
accuracy be reduced to any desired 
extent. By this simple, unfailing means, 
gray iron of the socalled semisteel 
quality may be obtained with great uni- 
formity of composition, structure and 
strength. Uniformness among different 
heats, homogeneity in the individual 
heat, close carbon regulation, and un- 
limited temperature, are a quartet of 
benefits of the electric furnace that 
make possible a realization of those ex- 
ceptional qualities so often claimed for 
and so rarely reached by those cupola- 
compounded mixtures that arc pleased 
to go under th^ name of semistccl. Cor- 
rectly balancingi the combined and im- 
combined carbons also is a matter of no 
great intricacy in the electric furnace 
by the vicarious means of the silicon 
content. Indeed, the capricious vagaries 
of the cupola with reference to carbon 
control, arc replaced in the electric 
furnace by .substantial certainties. 

Low Oxidation Loss 

.^nother advantage accruing from the 
electric furnace is the possibility of 
making furnace additions of manganese 
and other elements for particular pur- 
poses, without having to expect more 
or less appreciable losses; the manganese 
losses arc nil Other benefits there are, 
but they arc of a well-known order, so 
that their repetition here would be 
commonplace. The one big advantage 
from the standpoint of composition is 
the absolute control of mixture, making 
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duplication of results more a mS^ of 
correct calculation and less the effect 
of happy accident. 

A concrete example of results actually 
obtained in everyday running practice 
may be of interest. A rather ordinary 
mixture of pig iron and foundry .scrap 
was niched as usual in the cupola, trans- 
ferred to a basic electric furnace and 
tlicrc superheated and refined under 
a lime slag. The untreated iron was of 
a composition regularly giving standard 
“arbitration” test bars that broke under 
an average transverse load of 2950 
pounds with a deflection of 0.10-inch. 
.\fter treatment in the electric furnacr, 
the iron gave the jsame kind of bars 
breaking at slightly over 4400 pounds 
and a deflection of O.llS-inch. The 
specific gravity was increased from 7,10 
to 7.25. About 25 minutes was the time 
of the electric furnace treatment, and 
the current consumption ivas 104 kilo- 
watt-hours for 2000 pounds of iron. 


5 * p ecific Rccommendatiu n s 

At the beginning of the paper the 
author indicated several concrete case*; 
which seemed to justify this proposed' 
dual process, and now before closing 
he wants to define broadly some classes 
of iron ca.stings for which it may be 
feasible. In the first place, there arc 
those castings for which there is ex- 
acted unusual tenacity, solidity and other 
physical properties. Secondly, there are 
those c.aslings that are diflieult to run 
on account of having thin sections and 
relatively large sizes. Thirdly, there 
arc those castings of high quality whose 
extreme foundry cost is but a very small 
part of the total cost of the finished 
article. For the moment, leaving the 
cupola, attention may well be called to 
possible advantages in using the electric 
furnace in connection with the “direct 
metal” from the blast furnace,/ .’’C- 
tric furnace filling the tripl| \ *■ 
mixer, superheater and refil \ 

process would make possible ^ 
gray-iron castings almost directirom 
the blast furnace at a cost very little 
higher than that of ordinary cupola iron. 

To conclude, the author wants to em- 
phasize the fact that the cnpola and 
electric furnace duplex process for gray 
iron is not recommended by him as a 
commercial practicability for ordinary 
iron castings under ordinary circum- 
stances, but rather as a convenient and 
extremely efficacious substitute for the 
cupola process for extraordinary caiiit- 
ings or for extraordinary. eireumsUitces. 


The Fire Proof 3hoo Co„ Jackson, 
Mich., has been organized and will 
start operations about the middle of 
September. This company \ 7 ill manu- 
facture patented asbe.stos molders* 
shoc.s, leggings, etc., which they will 
sell direct to foundries desiring them 



McMlern Gray-Iron Foundry in Utall 


In Order to Keep the Mills, Mines and Smelters ol a Lar^e Copper Gompafiy 
Goin^ During the War This Shop Reached a Monthly ' 

Production of 900 Tons 


Kipling wrote tlu la 
^ ^ inous lines **east is east and 

V I V west IS west and never tht 
twain shall meet*' he did not 
foicsie the trenieinlous thaiiRCs that 
wtr( to take place in a few years 
Trade and commerce ha\c Itvtled 
barriers that at one time seemed in 
surmountable Captains oi indusliy 
ha\e set up then factories and in- 
stalled their processes in strange 
lands Partiutlarl> is this true of 
the casting industry. There are still 
<litftrenccs of speech, clothing, 
loms and manners among the people 
of the diffirent nations but the meth 
ods of producing castings aic rap 
idly becoming identical (v<r\wheic 
( on^ider the case of the ^Vmerican 
west Up to a few >cars ago, and 
tven vet in the minds of some people 
the iiamc'*, Utah Wyoming and Cab- 
tornn call up visions of bulTalo herd'- 
and praine schooners, Indians and 
gold hunters, Mormons and Danites 
blood and gold and violent deaths, 
all enveloped m a haze of sage 
brush and revolver smoke As a 
mattir of fact such things have not 
only passed awaj, but thes have 
passed out of peoples minds in the 
wist, if thc> arc recalled it is in the 
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- mic wa) that people m the cast re- 
call stones of the Pilgrim lathers 
“ind the. Boston Tea Party. 

The geographical dislmction still 
remains, but there is no east and 
\v«st as far as industrial life is con- 
cerned "1 he ubiquitous molders 
toundi^mcn and molding machine 
manufacturers ha\e found their way 
into cv< 4 ry place where castings arc 
nce<lecl the\ have* built shops, set 
up Iheir machinery ind proceeded to 
turn out castings in as matter of 
fact wav as any foundry in Boston 
town where castings have be^n made 
almost since the days of Miles Stand 
ish Indeed there arc toundrics not 
tMilv in Boston but in other old and 
long established communities which 
cannot compare either in size, con- 
venience, equipment o output with the 
\rthui foundiv of the \Jtah Copper Co, 
located at Garfield, Utah 

Tills shv^p Ins increased remarkably 
in size and pioduction duting the past 
years In 1910 it was located in 
a small poorly lighted, and ventilated 
building 61 X 62 feet, which had been 
taken over from the Boston Con^oli 
dated Co Outgrowing this small 
building, a new shop was completed 
in the earlv pirt of 1911 which meas- 



ured HU \ 120 lit t 1 he dei 
castings for the copper 
the building of the Bmghailll ^ 
held railroad increased th<^W0rk 
such an extent that the foo^iljjry 
extended 75 feet m 1912, 36 felpfe 
1915 and 90 feet in 191?. At the 
ent time the main buildhig ol 
foundry covers an area of. 80 X 9 VSt\ 
leet, after allowing spa60^ for 
chipping loom, coreroom ah|d cUpojWl^ ^ 
there remain appioximati^ i6|00(^^, 
square feet of^ molding flooK 
1 he foundry budding andl 
rnent is modern in every resper^'^ 
making working Conditions 
ma> be noted m Figs. 1 and 3 light, 
and ventilation have been am^^ly pro- 
vided for. 

Vt the back oi the foundry ihit iron 
and coke yard is on a level with the 
charging floor, ('oncrete bins 
ranged om this yard to hold Qljg iron, 
coke, scrap and molding sang. The' 
floor of the bins slope gradual^ from 
the railroad -track to the vf^arging 
floor which simphfles to a p^at ax- 
icnt the unloading of th’e AH 

the material in the yard handled 
by a 2Q-ton electric locom^Vie arane. 

It IS equipped w'lth a inMlMit and 
besides unloading all the tmtctial i\ 

. 
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'Pho n)ain bay of the iron folndry 
is served by two 15-ton electric trav- 
elinjf cranes running the full length 
«)f the building. There is a 3-ton 
electric traveling crane in the side 
l)ay and two jib column cranes of 
2000 and 3000 pounds capacity, respect- 
ively, ill the cororooin. 'Fhero arc 
three core ovens provided for drying 
the cores, one car oven and two 
largo five-dra^'er, modern, oil-fired 
ovens. 

The mcltir!j^\equipmcnt in the gray- 
iron foundry‘'rt^onsists of three Whit- 
ing cupolas., "Nos. 3, 5 and 7. Thcff 
combined melting capacity is in ex- 
cess of 150.000 pounds per heat. The 


THE is imi.Kn WITH cokk 

TUUOn^ll IIATniWAY IN THE liOUF* 

handles the drop ball for brcakitig 
scrap. Coke is loaded in large boats 
which the crane dumps into a hunker 
on the roof of the charging Hour. 
This blanker and the chutes leading 
down from it are clearly shown in 
Fig. 2, The crane is also used for 
removing war.te from the chipping 
room, ciipohis, ric. 

Tlie brass foundry is located in a 
separate building from the iron found- 
ry. It IS equipped with , tlircc oil- 
- fired furnaces having a total capacity 
of 0000 pounds per day. The brass 
castings vary in weight from a few 
ounces to 800 pounds and in quality 
from plain .y^'llow brass to the best 
grades hf bronze and aluminum alloys. 
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Kill. I A HATTKRY OF TlIitEE CUPOLVS NOTE 
THE CON('RKTE WAlJ. AtROSS THE 
FRONT or ALL THREE 


blast i.s furnished by three Western 
Electric centrifugal air compressors 
and the blast pressure is rc^J^red 
with two Clark blast meters^^^ 

The blower room, which* 
of concrete, measures 44 x«^..5S , 
'Fhere is a 47-foot wall 4 feet 
front of the cupolas which prevents 
the drop from spreading around the 
shop floor. The cinders and .shop 
wa'iic arc loaded into large boxes 
and moved through' the end of the 
shop. When the boxes reach the 
outside they are loaded on a car by 
a Link-Helt electric hoist and carried 
to the dump. 

The charging room is built of steel 
and concrete. The floor has a con- 
crete base with square .wooden .blocks 
set on end and wedded ' with asphal- 
turn. The roof is 20 ffect above the 
floor, and the back , wall, which is 
open for -one-balf the height, extends 
the , complete length of the charging 
• floor. The general features of the 
charging floor are clearly shown in 

Fig. 2. 

The molds arc made by hand and 
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also Tj^%iolclinjj macluHCS of the lat- 
est type. One Herman J-ar-ram roll- 
over pattern drawing madiiue, 72 x 72 
inches, with pattern, mold and suiiic 
of the castings produced on it is 
shown in Fig. L I’lierc are six other 
molding machines of various types and 
sizes used in different parts of the 
shop. The production of castings has 
increased from a few thousand pounds 
per month in 1910 to 1,800,000 poiind.s 
in October, 1917. 

When the c.istings are cleaned they 
are taken from the chipping room on 
ear.s which pass over scales where the 
weight is noted.' Tlie}' arc then de- 
livered to the plant machine shop 
or to th<‘ casting stockyard and load- 
ing dock from which shipments arc 
made to the various p-lants of the 
company. Castings arc made of live 
dilTercnt grades of metal. Tube mill 
liners arc made of manganese steel. 

riie working force varies witli con- 
dition.s. It touched the highest point 
in October, 1917, when a dotal of 
240 men were employed in and around 
the foundry. 

. TJic company operates ns own pat- 
tern shop. It -is 30 X 60 feet with 
continuous window's around the sidc.s 
and front. It is provided with eight 
work benches, six layout hoards, two 
jointers, one band .saw, two lathes; 
one Sander, two glue heaters and three 
trimmers. 

Jn 1916 a new pattern storage was 
built, 124 feet jn length, 64 feet in 
w'idth and 41 feet high. It is three 
stories in height and fully equipped 
■ vvith pattern racks throtighout. At 
the present time, over 10,000 patterns 
are stored in this building. 

The company’s dc.sirc for the safety 
and welfare of the foundry employes 
is never lost sight of and its «'icci' 
dentJMli^vg is remarkably low'. There 
n a serious accident of any 
r to workmen or equip- 
c past three years. 



Local Gommittees for 
Foundry Convention 
at Philadelphia 

The convention and exhibition of the 
American Foundry men’s ass(H*iatioTi at 
Philadelphia will easily exceed in size 
.;atid importance any previous affair in 
the. history of the association- A glance 
at " eirfiibition figures of previous meet* 
ing^ shows, that . in 191d at ^.Oevelaiid 
38«000 square feet of apace were occu- 
pied by the e^hihit^ Jl!^7 at B.ostmi, 

44.000 square feet, and in\ 1918 at Mil- 
waukee, 42,000 . square * fei^t. , Aa early 
as' Aug. 10, 1919, the huge total of 

60.000 square feet bad already beeil 
reserved by exhibitors for this year’s big 
foundry equipment show at Philadelphia. 
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Special cnterlainmenl features also arc 
now being arranged by the local, com- 
mittees with the aim of making the 
social featurCvS of the convention un- 
u,sually attractive. Thomas Devlin, tlic 
veteran president of the Philadelphia 
I'oundrymcn's association, is chairman, 
ex offiiio of all committees, and How- 
ar<l Evans of the J. W. Paxson Co., 
Philadelphia, is general secretary. 

The members of the various local 
commiUcPS arc as follows; 

Clnrinj House Committee 

llnwiinl M. Iloiig}i«>r, rhairman. J. W. Pax&on Co. 
('(mrle« \V Ailiuiy. Kidfi prise M<ii. Go. 

II. J. Baunistpr, George Oldliam k Sou. 

IJ. II numer. AIjuc Metal Oo. 

St{ud<,y G- FUfos III. KLuilvy 41. Flagg k Cn. 

I». 1*. Hopkins, V. H. C’aut Iron Fun- k Foundry 4\i. 
W. J. JohiioOn. lUldwin LuOiimotli’p Works. 

Grnrye t'. Mutliuk. W'UHam Gniinp k Sous Hliip L 
Kuglur lUiU. Cu. 

Stnuriloii U. Fei'k. Link Bell Go, 

t'haries Sim-ss, WVsttuglioinie Elec. & Mfg. Co. 

Waller W'ood, Jl. n. Wowl I’o. 

ThoiDiix Raven} . IJornian Fneiimatic .Machine Cn 
Frank Hod on, Elec. Fiiniai'e Conblruction Co 
Silas M. Tunilii'isriii, Frank Samuel. 

Tlic rhuhmaii of r-a h ol Uie following commit te($ 
Is also a raemher of this roniDiitlic, 

Information Committee 

George F. Fethnos. eha rman. 

4‘yru» llorgiicr. Cynis Borgiicr Go. 

W. T. Punning, Chi-«1.er Steel (\iatlng 4;o. 

H. A. I(4iits. lloaH Torony Cnudble Sti'el Go. 

Jo.sef)tl K. Stuf/. Tliomfui l)«*\lin Mfg. Gji. 

It. G. ThuFii. Aetna Fo'mrtiy Go. 

W. G. Bninnicrs, Phoenix Iron Go. 

W J. Goaie. Alay M lal Go • 

J. G. Ghlhls, AiHIlii Co. 

.1 Ij. SGwacke, Wl Il.xin Heller^ I!' Go , 

T. G. VoorhecN, ltU*kin.in. Willmius At 4‘^>. 

Reception and Hotel Committee 

Ifoii. W. C, Sproiil, governor state of IViiiHyhaola, 
honoraiy ehairm ri 

lion. Charles M Sehwab. \ln* chairman, R^'tlddiem 
Steel Go. 

H. W. Brown, acting cliairman. Tabor Mfg. I'o 
<1. 11. Glamer. Ajax Metal Go 
George G. Iiavla, 41iemi.s(. 

K. S. Dailey, U'tilbint Adams Foundry Go. 

Edwin KUiot Midvale Steel k OnUiancu Go 
.1, S. Hibbs. J. W Faxsm Go. 

W. S. (iwigley. Quigley Furnace. Siieeialty G«i 
W II. JlUt^way. f\ Hidgway k Sons Go. 

W. .1. Sbeniian. Foundry Drpt. Betblebem fileel Go. 

E. M. Taggert, J. W. FaXsim Go. 

G, II. WolUstnii, Lobdell Gar Ubevl Go. 

Visitation of Plants 

fieorge G. Davies, rhali'm.'in. Filling k (;rane Go. 

S. J. Greswtdl, S. J. Gresweil Iron Works Go 

U. E. Mandell. W. W. Llmlsay & ilti. 

S. Vi, Mitt hell. FhlladeUdila l{«dl k Machine Co. 

Walter T Ma*lh)irahl. Flelrlier tVorks, Im*. 

4'. H, Neweohib. Groeker BroMiers 

F. Byjin. American Mctal(ur,;ival Go. 

fleorae Somerltulder. West mi'honse Klee, k Mfg. t'o, 

Jl B. Taylor. George F. FelUnoa. 

S. R. VandiTlM'ek, Whiling Foundry Kiiuiiiment Go. 

F«. J. Decker, Panl B. Kerwa k Son. 

Thomas lloll, Gamden Foundry Go. 

Geoige Fox, FhlladeUiliia Sash Weight Works 

F. E. Hidmam*. Clc eland PiK’imwIie Tnol Go. 

A. G. Haijck, Philadelphia Fire BrJek l^o. 

A. F. Kenijic, W, J. Itainey, foal and Coke. 

Publicity Committee 

C. U. Spun.', cliairman. Amerleim MangHue>4e Bion 7 .e 
Co. 

U. A. B«‘mlicriser. VerJldc M-ials Go. 

T. fUro'rl Kroaii, E. E. Bnmn jk Go. 

.1. W. Graliain, Klt.<fan 4Vi. 

t'lmrlrt K. Petflnos. B02 Abboil biilldfiig. 

A. Q, WOrren. J, W. Paxson Go. 

R.. Arlhiir Benistrln. Beriihiein Mfg. (!o. 
i:iiarlo 3 E, MeRvoy, If. A. M.iv Foundry Co 
Georeo in'ifki^f. ',FBlnuomt Foundry Go. 

II. Wi ;^Qcdhm, Hhepard Elee. GtiisM A, llidHt ('o. 

H. f#. Hewr/cy, CarhoniQdiim Gi>. 

II, i;. WiftlOTJv^ T. F. Kelfc# A Cn, 
il. J/.. IbddAinart, Vnlas.kt Iron WoHie/ ' 

W. Fii WallA-e. MstM COal A Iron Corp. 

M U; TA«art, J, W, 

Finwice Cl^iiiitteo . 

('. P. Pond, chojnfmn, David Lnpton Sons Co. 

G. T. Bird, ParJ'rborn Gorp. 

Tliomas M. F;ynon. Eyhon-fivanH t'o, 

J, H. Ooldlng. Aiitnear Co. 


'V '■ ■' .'M 

Vi. W. Heairni!, Mattlww-AOdjf - W-' .'L':' . •L-s.-iS 

W. B. H»A»oweiI,, Kamooi) ';S> 

Gharlfi .E. Muend, flnlium/ Jonef 
J. Hec^ Mull, .WlHlam Crainp A 
Bldg. Go. ■ 

.T. T. King, HorhieoR A 

E, XJ. Redmond. Falfinottiit Fouhdiy 't0<L- V 

James ». Stirling, HMlea Jon6t ; V 

George R. Sullivan, Riigeru, Biwwi 
Jnsiah Itiompfort. J. Thompeoh A .v<? 

K West. General Bleetrte Gh.; S' ^ 

W. J. Davis, Mollat-ton Ftm^ry Crr;'' ' . v <SS 

H, F. Hadley. W. W Bty Mfg. ' ■ 


Entertainmont Cdiamtllit.. 

FlKiiik Krug, ehainnan, White & Bro^^ 

U. Jl. BeUmJUe. Dixon Croe.flile Co. ■ 

G, D. MatUieW'i. Gamdvn Iron Works. ‘ ■ ' - o 

A. J. Myer. Ahnnn Cox Stove Go. / 

F. J. llyaii, AmeHtnu) Motalliirgleal Corpik;. . ‘ 

J H. Bijeelcr, Bhc'eler-flemsber 4'o. <.i . 

G. M Trlvefl. F. fidtatn. ■- 

Fv.ink Orem, Federal Steel rouiulry Gju. ' 

H J. R.Tk. Supt. Finiridiy. Pis.7 A Jati^.,Cu^^ 


•’’rX 

, ... 


Golf CommijltM ^ 

Otto W. SelMiun. eliMlrtnan, Fletelief 
Howiird K\ Jin'S. ,f. \\. PaxHOR Go. ‘ " 

.1. It. Ni'llann. AJux .Metal Go. 

I. V. FmiU. P.irk & Wllliaiiix. 

( 11. White, Wlut*' k Bio, 

U. F l{ebm:inn, Amerirm Eiwineering jCa. 






GIrrb's F. M"Evoy 
\Vi‘.sley Caskey 
. G.ipl. J. L Crawford 
W. F. Sanler 
U. A. White 
IIi»w‘*rd E an.’' 
t' .M TrKitt 
G II. Flamer 
Olio W .Seh.-\uin 
r b. Webb 
George F, IVltIjKH 
M L. Kirn 


J 

H. W. Blown;,' 

G. F. Fond ' 1 ' - 

G. U Wliile 

.1 W. F'xson Co. 

J. D. Johnson, Jr. 

J. II. Bbeelor - 

H. M. Bongber 
It. r. Bebmann 
Thomas Devlin ■' 

U. l\ Thnin 
Frank HoiIsod ; 

F. IJ. Pitt 

W. II iDdgiruy 
.1. If, Go'dihg 
A. fJ. M'arren 


Loan o1 Automobiles 

llerlieii .1. Rougher. ehaiiin:iii 
G. M. BeJikerl 
G. K, P. Buoktt alter 
Willred licwis 


■ ..ii". 

Gao Moles in Malleiple 

/ly •//. £. Viller 

CbiG.r/mw. — Wti fmtl .small Jiol^, about 
pea size, in our malleable castijR]|[( 4 $ from 
two pattcM'iis. Ilotli castTiu;i^^;tmve flw 
inside cored out with a rflpf 
core. The cores have a 
which is taken through the 
the top of a conoshaped 
the core print. Please ;^yise 
wc can du to prevent tIie"btpw:'bQto,.. ^ 

//«,yr€'Gr.— From your w^ 

would judge the trouble is yOur 
cores gather moisture, or iwin 

is too low in carbon. .. 

To avoid the first difficutfy/Jl 
be nece.ssary to be sure tlie^!cdreA. Are 
used reasonably soon afterA .^re 
baked attd not allowed t<j; jkUljuJ an 
the mold any cpnsidetable ; knj^^ 
lime. Should this not be 
rosin core could be made which%'WO^tifl. 
not take up maiaiure. > . "m.?'. ■: 

If the trouble is with low* 
ill >uur iron, thi^ will have 
ccmic by molting'in a less oxidlijtil^VAt!*, 
ino.splicrc, which means t.|ie 
air. The carbon 
it is down to 2.S0 

should be taken to see that it 'does not 
rtm much below '.this in ahy part of 
the heat. The wTiler , has seen 
that have been so, htii^ily oxidized that, 
the last iron contaimd per ceni. 

carbon th,*iu iho fir^^l iron. 
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Institution of British Foundrymen 

Report of First Meetmgf of the Old British Foundrymen's Association Under Its New 
Name — Papers on Sands^ Molds and Patterns Presented — The President's 
Address Deals With La hor Problems in En^fland 

By JOSEPH HORTON 


OR many years tht: leading 
organization of foundrymen 
. in the United Kingdom has 
• been known as the British 
Foundrymen’s association. At the six- 
teenth apnnal meeting held in Liver- 
pool, July* 17 and 18, it was announced 
that the society hereafter will be 
called the Institution of British Found- 
ry men. It also has been decided to 
apply fqr a charter of incorporation. 
About 80 members from all parts of 
the kingdom were present at the Liv- 
erpool convention. 

John Little, Mancliostor, president 
of the association, occupied tin- chair 
during the meeting. Among those 
present wore T. H. Firth, the retir- 
ing prU^sident: M. Riddell, vice tire-si- 
dent, and the following past presi- 
dents: R. Buchanan, F.* J. Cook, W. 
Mayer and J. Ellis, together with 
a number of nieiiibors of (he geueral 
council. The meeting took place in 
the Royal rnslihition, Colquitt street. 

The annual report of the council 
showed" a dotal tnembership of 1544, 
compared with 1058 at the time of the 
prcviou.s annual meeting. This is much 
the largest increase in the history of 
the association. The esiablishmeiU of a 
new branch at Coventry, now having a 
total membership of 226, is largely re- 
sponsible for this increase, but all the 
nine branches .show gratifying growth, 
Birmingham coming second in this re- 
spect with an advance from 138 to 189 
members. J. E. Hurst. Manchester, was 
appointed to represent the institute oti 
the British Engineering Standards as- 
sociation’s , committee on cast iron and 
will report to the general council. Prof. 
H. C. H. Carpenter, I.ondtn; Prof. A. 
CampioUj; Glasgow, and Professor Rhead, 
Manchetderr were elected honorary mem- 
liers of the association in recognition 
of their valuable services to the found- 
ry industry and to the association. 

In his address, which was delivcn-d 
at the opening session, the president, 
John Little, dwelt largely on the labor 
question which at present is so vital 
not only in England but in every 
country in the world. Attention w»as 
called to the temptation for the nation 
to rest. Mr. Litk* said in part: 

Rest at tli^ juncture would be fatal 
to onr btst interests. It is precisely 
w'hat the enemy would most like to see. 
f 


Hostilities in the field are over, thank 
God, but the fabric, the shattered fabric 
of our industrial system must be re- 
built, not entirely on the old lines, but 
rather in accordance with the special 
requirements of the new era, the dawn 
of which we have been permitted to 
witness. Presently we may be able 
to take things easier. That moment, 
however, is not yet. T< day and to- 
morrow’ wc must eoulinuo the .strug- 
gle, and upon our ability and determina- 
tion to do so depends the real victory 
of tile past five \eiirs* struggle. We 
arc passing through a phase of indus- 
trialism absolutely without panillel. We 
are in the midst of a revolution, before 
the mysterious* force.s of which old 
ideas cannot stand, and in the econ- 
omy of which many lime-honored meth- 
ods and institutions are finding no 
place. 

One v)f the most important problems 
of rccftnstriiction is that of labor. What 
can bo done to increase the supply of 
skilled. 'VK*n, anti to insure that within 
a general ton (be ranks of working 
foundrymen shall bo bt ought up to the 
fullest pos.sible stiength, every man 
bearing the ball mark of proficicmcy? 
Compared with other sections of the 
iron and steel industries, inolders* wages 
stand very well indeed. In .spite of 
that, however, there ha.s been for many 
>ears, even in prewar days, a danger 
(>f lowering the standard of elhciency. 
What is rc.sponsihle for (his .serioiw 
state of aff.'^irs? In my opinion, and 1 
have been in a position to observe, the 
trouble begin.s at the very base. It be- 
gins with the system of apprenticeship, 
or rather, tlie lack of it. 

How many youths and men are there 
in the foundries today who are scarcely 
able to write their names legibly, or 
read a drawing? It is a deplorable 
state of affairs and cries loudly for 
rectification. The remedy, I believe, is 
not far to seek. Let the old system of 
binding a lad as an apprentice be re- 
stored. If possible Jet him remain at 
(lay school until the a.ge of 16 years, 
but, in any case, as soon as he ha.s be- 
come apprenticed arrangements should 
be. made for him to continue bis seboed- 
ing by attending classes a certain por- 
tion of each day on bis employer’s 
lime, with no deduction from his wages. 
You cannot reasonably expect a lad 
to leave bis day’s work in the foundry 
and of his own free will, passing by 
his companions on pleasure bent for the 
evening, commence studies at night 
classes. Some will do it, and even 
eagerly in their determination to pro- 
gress; but they are in a minority, and 
it is the majority we have to deal with 
in such a question as this. 

Let me once more emphasize the 
gravity of the question of output. We 
must preach it in season and out of 
.se.ason. The hope of our indu.strial 
future, is bound up with it. The output 
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lier man must be greatly increased, 
or we arc nationally lost. No reason- 
able employer disagrees with a man’s 
wage-earning power being increased, nor 
with the shortening of the hours of 

labor, but failure to at least maintain 
the output of this country's shops will 
play right into the hand.s of foreign 

competitors and lead to the ruin of 
the bright prospects now open to us 

a.s a result of the groat victory of the 
allies. It is no u.sc for us to turn 
our faces from the (nilh. Labor to- 

day is being made the victim of influ- 
ences wliicb arc inimical to the general 
happiness and prosperity of the nation. 
We appeal to the uprightness and com- 
mon sense of the genuine Brili.sh work- 
er and urge him to awaken to a .sense 
of tlie actual position of thing.s, to dis- 
cern betw'ecn the tnilb and deception, 
before il is loo late to dti eilluT the 
one or the other. 

Wc have just seen the trc.itv of peace 
signed, and now commeiues a great 
international fight for trade iimlcr ri‘- 
constructed iiidnsirial and coiiuneivial 
conditions. It will require every ounce 
of energy and .sound common sense 
to pull otT a victory, but as certain 
as night follows day there will be no 
middle coiiise. 

We are in tills nev^ campaign for a 
pkiin issue, industrial and commercial 
life or death, and the man, or section 
of men, neglecting the least opportunity 
of assisting the country to win is u, 
traitor. 

Several paper:: were read during be 
conference and each one was thoroughly 
di.scus.sed by a number of members who 
gave their individual expcrienci‘s and 
viewpoints. Prof. P. C. '“well, 

JJvcrpooI university, Livcriw a 

paper in which he compares 1 , 

.sands of Great Britain " oa. 

Professor Boswell’s remarks in regard 
to molding sands, iii United States were 
based largely on his study of Amer- 
ican foundries while visiting this coun- 
try in the fall of 1918 at the request 
of the. British ministry of munitions. 
This paper brought out a general dis- 
cussion in which W. Mayer, F. J. Cook, 
T. H. Firth and President John Little 
took part. It i.s published on anoih^ 
page .jof this issue of The FouNDi^^f.. 

In reply to (jueslions, Professor Bos- 
w^ell Said that be had -intended to give 
a good deal of information as to physical 
tests, hut he' had been unable to com- 
plete a number of analyses which lie 
commenced last February. He had al- 
Avays held, he said, that chemical an- 
alyses of themselves arc of lictlc use 
and foundrymen complain very justly 
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that such analyses give them no prac* 
tical information. With regard to sand 
mills, those used in America are large, 
with rollers in some cases weighing up 
to 500 pounds. Dr. Boswell, however, 
.said he is opposed to large mills, and 
he supported those in the meeting who 
advocated the general use of small mills. 
In Belgium, relatively small mills are 
used with light rollers. It is quite 
a common practice to have one of the 
mills fluted, so as to assist in breaking 
up the sand as completely as possible. 
Dr. Boswell thinks a small mill, say 
2 feet 6 inches by 3 inches, is satis- 
factory. Although he saw very large 
mills in the states he never found any 
reason to favor any of that class of 
machinery. 

In discussing J. E. Hurst's paper on 
permanent molds and centrifugal cast- 
ings, S. J. Smith said that in the prep- 
aration of the dies, he aims to get a 
high combined carbon and has found 
considerable difficulty in getting the 
m<*tal sufficiently hard. But he also 
found that it is possible to get the 
nnnbiiicd carbon a little too hard for 
niachinahility. Ifc .said he wa.s very 
glad n> hear from Mr. Hurst that it is 
possible to produce a.s* many as 
castings from a .single die. but his own 
experience is that an average of from 
yiOO to 1500 nonferrous castings aie 
obtained from a die. Tie does not think 
there is a belter metal for dies than 
ca.st iron. Jn die casting there is more 
difficulty ill getting away the air from 
H die than from a sand mold, and spe- 
. cidl jirovisioii must be made for its 
exit. If a die is found very trouble- 
some in this respect, the best thing to 
do is to scrap it and make another. 
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THE FOUNDRY 

jiofi castings. The afternoons were 
spent 5u visiting places of interest near 
Liverpool. On Thursday afternoon, July 
17, the works and shipbuilding yards of 
Messrs. Cammell, I^ird & Co., Birken- 
head, were inspected at the invitation 
of the managing director, Sir George 
Carter. In the evening a dinner was 
held for the members at the Excliange 
Station hotel. On Friday afternoon the 
village and works of Lever Bros., Ltd., 
Port Sunlight, were visited. There was 
also an excursion to Southport and 
some of the members visited one of the 
Atlantic liners in dock. 


Li/i' of the Mold 

pok said one of the difficulties 
li regard to the maintenance 
pf such articles as small pis- 
entirely to the life of the 
mold. About 500 castings represent 
the capacity of an ordinary permanent 
mold, probably due to the rapid cast- 
ing. If a longer time were allowed 
for casting it might obviate the diffi- 
culty, but if only 15 seconds is allowed 
the* mold would become overheated. 
One of the outstanding features is the 
si>e of the grain of the metal of the 
"\jhpld and that is of more importance 
. di^ahe amount of the combined tat*- 
bom/^^ The silicon Cifuitent i.s also very 
important^ because of. breaking up 
of the pcarlite strticitjirc' v 1.25 
per cent instead of Silicon, 

as mentioned by Mr. HUrst, the life of 
the die is materially improved* 

The final paper of the meeting waS 
by H. Sherburn W'arrington, on the 
production of pattern plates for repeti- 


Pattern ManiitacturerH 
Hold Convention 

The second annual convention of the 
National Association of I’aitcrn Manu- 
facturers was held at the Statler hotel, 
Buffalo, Aug. 16 and 17. The roll call 
disclosed the fact that there were repre- 
sentatives present from 26 different 
branches. 

President E. F. Ball delivered the open- 
ing address. He said the year just 
past had been an eventful one and 
might be referred to as a period of 
waiting. Before the signing of the 
armistice, business had* been ui a more 
or less chaotic state; and since tin. 
armistice had been signed conditions 
in the pattern making and other fields 
had not improved to any appreciable 
extent. He touched on recent labor 
troul)les from the standpoint of the 
association and made several suggestions 
and recommendations for their elimina- 
tion in the future. 

A resolution to the effect that Mie 
interests of the association would be ad- 
vanced through thr members cultivating 
a spirit of trust, fairness and co-opera- 
tion or, in other words, an observance 
of the golden rule in all their dealings 
with each other, was adopted unani- 
mously. 

At the Saturday afternoon session the 
convention committee submitted its re- 
port. After some discussion it was 
decided hold the 1920 convention in 
Toledo, O., on the second Friday in 
August and the day following. Several 
other questions of interest to the associ- 
ation were taken up and disposed of. 

The resignation of A. IT. Poole as a 
trustee was accepted and regret ex- 
pressed that he had found it necessary 
to sever his official connection with the 
boar4. 

All the retiring officers, were re- 
elected unanimously. The personnd for 
the ensuing year will be ; President, 
E. F. Ball, Newark Stamping & Found- 
ry Co., Newark, O,; fir.st vice presi- 
dent, Vaughn Reid, City Pattern Works, 
Detroit ; second vice president, J. W. 
Brost; secretary-treasurer and business 


maiuMrer, E. Q, Melvillei/^'M^iUe 
Coltimbus, p. ' ‘ I y 

Trustees were, elected fnir" 
find three years as 
Thompson, S, H; Thoi^a^i /Hfjg^ 
Dayton, 0 ., for one year; Ji Hf 
Maumee Pattern Co., 'TolcdS; Uv ^ 
years, and A., E. . Schu^rt/ A.V!§ 
^huebert Pattern Wofk^ ; 

•three years.' ' ' ' /'"-'W 

The Buffalo branch proved.. 
tainmexit for the visitors. 
afternoon the ladies were 
automobile ride around the iMid 
virons. At 7 p. m, a baiiqu^i^i^ 
in the banquet hall of the. 
at which an address was pnesumted;'^ 
D. D. Fennell, general man^ei^ ‘ 
mont Rubber & Packing 
The speaker made a sfroni;^. 
closer personal relations 
ployer and employe. On 
party boarded special trolley -ieff/S 
sightseeing tour- of Niagara 


New England Foundrymem 
Visit Providcnci^ 

Nearly 200 members of tlitt 
England Foundryraen's , assoef^iiqs 
held their annual summer outing' oi 
Aug. 13* and were treated to a^.ishon 
dinner at •the Pomham cliffi,v.Prbvi 
deuce, K. 1. The associatiojb* hold 
outings occasionally for rt^Iaxajjlibh am 
for the pitrpo.se of having gooi 
time. The entertainment 
provided automobiles to cottvcy vis 
itors from the station toVth^ 'club 
which with its grounds anix.^ccjfrsso 
ries was turned over for thi^ day jt< 
the foundrymexi. Late in .after 
noon, having concluded 
program of mu.sic, etc., the iiittiiher 
departed for the West Side/.club o 
Providence where further 
ment and refreshments were "jpl'SHtideiJ 



Facts About 

Much valuable infarmatio^idti roter; 
po.sitive blow^ers, gas ^^haosteri 
pumps and vacuum piumpe^ . couplings 
blast gates, relief valvcs^yf^d 4« 
vices and governors , is Contained ih 
bnlletin issued by the P. tL. ,F;, M 
Roots Co., Connersville, In(t> ' jpom 
pletc tables giving sizes hcSt:f$ittiS' 
for various uses , with capacity, siPf^d 
and other data useful to the'^ngibce 
feature ihi.*? bulletin. 'The 
utilized in the impeUeca^-.and'^ 
made by this company^ ia clearly St 
forth. Many iliusteaiiohs assist i 
making plain the text^ 


An alloy for making jewolry con 
sists of gold, 74 parts; j>lati!iinii, 4 
i;»arl.s and palladium, 21.5 part*). It i 
similar to platinum in app»’aranco. 


Compares Molding Sand Practice 

EnglisK Geologist and Molding Sand Expert Sent to America During War ky Ministry 
of Munitions Discusses Molding Sands and Foundry 
Practice of Britain and America 

By PROF. P. G. H. BOSWELL 


HE wrilcr visited the United 
Stales in the fall o( 1918 at 
the request of the British 
ministry of nuinitions to 
make a study of, and report on, the 
II '.c of molding sands in that country, 
riic .saving -which might lie effeclod 
hy the use of ideal .sands in melal 
ra-^tings aniouiil.s to many million^ of 
<U>Ilars each year. 

Tlic i>robUMns iiivolveil in the .sue- 
eesbful , founding of iron and non- 
ferrous inelals and alloys, siirh as 
copper, alumiiuini, ljroiiz«'s, 
light alloys, etc., are due in a Ie>s 
measure to tlie molding «^aiul \isc(l 
tlitin in the case of steel. The tun- 
peratures rcaelud in ra.>tiiig these 
metals -and alloys rarely excetd 1^50 
degrec.s Cent., whereas steel might he. 
and is, frequently run at temperatures 
approaching 1700 degrees 
foundry practice studied by the writer 
iti the United States and Canada 
mainly deall with steel-production; in- 
cidentally, iron and bras.s foundries 
were Visite\l, especially where they 
accompanied steel founarics in the 
same or related works, 'fhe follow- 
ing comparison, therefore, deals niain- 
ly with stcel-i>rodiiction. 

Follirtg Mills Use Steel 

The enormous steel outptit of the 
United Stales is largely produced for 
rolling mills, and stamping and forg' 
ing shops. It takes, therefore, chiefly 
the fotni of plates, sheets, bars, rails, 
stamping.? and forgings. The output 
of castings is considerably less in 
volume and the. steel foundries, like 
the iron atid brass found ricp, arc often 
merely adjuncts to the rolling mills 
and forging shops. In such, cases the 
foundries'' produce big (piantities of 
wdirel-ceaters, housings, rolls, and 
other machine parts to replace iho'-^v 
which become worn or l»roken. A 
large proportion of the work nuiicd 
out in the remainder of the steel 
foundries consists of locomotive cast- 
higs, the upkeep and rapid growdh of 
the extensive transportation .systems 
of America having nccc.ssitatcd the 
development of numerous big found- 
ries. In many’' casc^ the output of the 
fuundrv i*; c.niv>h>ycd entirely for the 
works’ own use. 

Small jobhing sliops which turn out 


A Competent Criti*; 

KOF. P. C. //. BOSWELL, 
author of this article, is head 
of the department of geology^ Unv 
versify of Liverpool, England. It 
is in the moldipig sand field, hoiv- 
ever, that he enjoys special dis- 
tincti)ii, having devoted a large 
porhon oj his* life to a study of 
sand pfohlenis. In this connection 
he has engaged in much research 
‘leork and has personally 7'isifcJ 
many oj the zoorld\*: deposits of 
sand and studied their individual 
characteristics aftd bonding qualities. 
Dicing the zvar the British Mini.^try 
of Monitions retained Dr. BosivelLs 
servin' to inz'cstigate molding sand 
practice in British foundries. Later 
he has* sent <o America to study 
the iattds of this country. In this 
paper, zchich hr detizrred before the 
British Eoundrymen's association at 
its annual r*cctwg in Liverpool in 
July, Dr. Bo.vwell compares Amer- 
ican and British sUinds and discusses 
the practices in vogue in the tzvo 
I tfun tries. 


ealtings of a inisccllancons character 
and often of variable size, appear to 
be considerably loss abundant in 
America than in Ilritaiii. An at- 
tempt has been made to standardize 
and cotnhine a number of these 
sniallei works. It is perhaps early 
yet to judge of the success of rhe 
ve.nl n re 

Tt i.s common knowledge that con- 
.sidcrahly more basic than acid .steel 
is juoduecd in America and the tend- 
ency towards the further reduction 
of llu- arid output is very marked. 
Castin).!'- are produced from both basic 
and aeul steel, but the output of acid 
steel r.iuiiig.s show’-s a tonnage about 
onc-lhird greater than that of basic 
steel castings. About three-quarters 
of the tonnage of the steel Used for 
castings is produced in open-hearth 
furnaces. 

Green-sand molding h much less 
rommun In America than in Britain, 
and is reserved for small work. It 
is juorc frequently practiced in tlH\ 
Middle West than in the Eastern 
states. The unwillingness to make 
grecn-.satid castings might be attrib- 


uted to the sands 'used, which arc 
perhaps more suitable for dry-sand 
work. It would, however, be difficult 
to sustain this objection, and, in 
short, it is the. opinion of the writer 
that American ^reen-sand molding 
falls, in the matter of foundry tech- 
nique, behind the llrilish practice. 

7'ypes of Molding Sands 

The .sands used for the casting of 
iron, brass, elc,, require and receive 
only incidental attention. Krilh (or 
Thames) .sand was actually imported, 
though quite needlessly, into Amer- 
ica before the war. The fainoii.s sand 
from Albany, M. Y., is strikingly simi- 
lar to Erith sand in analy.si>, ttwlirre 
and behavior, and like the latter, is 
used in the casting of iron, bronze 
and brass. For heavy iron castings, 
local .sands of fairly coarse grade are 
utilized. One of the most popular, in 
tbg Eastern states is that from nc«fr 
Millville, N. J., known a.s “New Jersey 
gravel.” Oihcr.s. also from the same 
state, used for the casting of brass, 
are known as Tmmbcrtou and Ho wall 
sands respectively. Cores arc pre- 
pared for brasswoik from a fine silica 
sand such as that worked for glass- 
making in Pennsylvania, bonded witli 
oil. None of the above mentioned 
sands are sufficiently refractory foi 
steel-casting, and most of tis arc 
also unsuitable in grade. ^ ^ 

No sands are found in « g 
States similar to our wide}® ..s , ^g.c 
valuable deposits of Buiiter a£cr' v Hir 
mingham, Kidderminster, Mansfield 
Wolverhampton, Slonrport, etc.), whici 
arc the backbone of our foundry sani 
industr 3 ^ so far as iron, brass, etc., aii 
concerned Those sat.ds have a marked 
ly rich red color, resulting from llu 
ferriiginou.s bond, and also possess char 
actcristic chemical and mechanical con 
stitiition. 

Molding-sands used for the castj^ 
of steel may be divided roughly* 
two classes : ' 

(a) Tfibse in which the natural da: 
bond t$ sufficiently ' strong in itself fo 
foundry purposes; 

(b) ^'hose recjiiiring the .addition o 
fireclay and wimc artificial bond, siid 
as molasses, flour, dextrin, oil, etc., t< 

a strong structure. 

Throughout the British area, th 
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sands^mcd are almo,st without exce{i* 
lion those falling into the first class. 
On the other hand, the practice most 
widely adopted in America is to use 
artificially bonded silicia sands. Only 
in the Kastern states, where supplies 
of natiirally-bonded steel-molding 
sands are found in New Jersey, is the 
practice similar to our own. Even 
in New Jersey no sands have been 
found which carry a bond so strong 
or so highly ferruginous as that of 
our high-class western European 
molding-sands such as Belgian red, 
Belgian yellow, French red, French 
yellow, etc. 

Excluding certain scattered and 
relatively less important foundries, we 
may group steel-founding in the 
United States into three chief areas: 

(u) The Middle West, the chief 
centers of which are Milwaukee, Chi- 
cago and St. Louis. High-silica sands, 
artificially bonded,- arc used exclu- 
sively in this region. 

(b) The Ohio - Pittsburgh area. 


where sands from Ohio and Pcnnsyl- 
•vania arc mainly used. . The sands 
are high-siiica sands, but arc not so 
pure as those used further west. They 
carry a slight natural bond, but not 
sufficient to bring the silica content 
below 95 per rent. Artificial bond.s 
are necessary to give them the re- 
quired consistency and strength. 

(c) The Eastern se.aboard, includ- 
ing particularly the areas around 
Philadelphia, New York, and Boston. 
In the matter of the sand-s used, 
Montreal and Nova Scotia may be 
considered to lie in this belt. The mold- 
ing sand employed is almost exclu- 
sively New Jersey sand, which has a 
moderately strong natural bond. The 
silica percentage is much higher, how- 
ever, and the alumina percentage 
lower than those of British used mate- 
rials (SiOi, 80 to 80 per cent; AljOa, 
4 to 9 per cent). The sand.s arc less 
ferruginous, the smaller percentages 
of ferric oxide and alumina account- 
ing for the weaker bond. Occasion- 


ally the New Jersey sands are 
ip the American foundries tvfthoSB^'c 
the addition of an artificiat^’llfOn<i.;^jftSP| 
in most cases molassesi 
•or other compounds arc addej^ 
sand. 

New Jersey sands a^e^.. also 
ported to the Pittsburgh area 
tioned under (b) above, but 
is not extensive in that .iitrca. ; 
count of the high expense dt tranapoi^; 
jng them. 

The outstanding differenct^^' 
ticc on the two sides of 
therefore, hinges upon 
artificially bonded high slJi^ 

Among the sands most extensivirffej 
employed for this purpose, are the 
known deposits worked for' glassnta^^S 
iiig, abrasive and other purposes 
many companies near OttawS; til. 
a much smaller extent, other 
such as those from Pacific, Md.,, nortll^!^ 
ern Pcnnsylvahia, etc., are used. 

The Ottawa sand is white or palei- 


Comparison of Naturally and Artificially Bonded Sandi 


\.-^A belter finish is obtained upon the eastiutjs, 
cspcciatty if the bond is fennfjinous, tvhen a sound, 
sintoih, blue skin is obtained. The casting strips freelv 
even when hot. 

l -hi the present practue fewer troubles, like scabs, 
bloiehtiles, and Iturning-on arc experienced, 

3. --The bond is stronger when wet. 

4. — The sand is not easily standardhed and made 
fool proof. It is liable to considerable variation in the 
field, and consignments often differ in composition. 

A skilled workman is required at the mill to mix 
the .wnds properly, to keep the composition constant, 
and to mill the product for the correct period of time. 

5. — .More delicacy is possible in the variation of the 
cor 'posilion of mixtures ai cording to the cla.^^ses of 

in the foundry (e.g., as many as sc7wn types of 
mixtures may be made.) 
the other hand, too many constituents for 
work are often present in the mixtures. The 
number is frcguetiily four and sometimes reaches five. 

7. — In the chemical analyses of material of different 
grades present, the sand-grade or high silica portion 
is not so refractory as a natural high quality silica 
sand. The clay grade also is less refractory than 
the highest quality fireclays. 

Z.—Thc fine sand, superfine sand and silt are not 
absent, although in the best sands the proportion is low. 

9 . — The best molding sands carry considerable quan- 
tities of colloidal hydrated iron oxide. This compound 
^. improves the bond and life of the sand and assists the 
I stripping and soundness of the casting. (See I, above.) 

' is no^ easy awing to the 

coHsUerdble que^tity '^pf/ burnt clay present. Less old 
floor sand can i'et.uJted in the mixture, 

11. — The available qmntUies of mturally bonded 
sands in Britain are (excepting the less well bonded 
Scottish rottenrrocks) strictly Umited. The reserves 
of foreign sands are also inaderjuate; in any case. 


we ought to he independent of them. The best htown 
**uituraVy bonded .\and is from Belgium, 

Artiiscia!!^ Bohded Sands 

\.- The finish is rougher, the surface of the casting 
having a gray color and frequently being pitted. ,1 

2. — At present, trouble is eau.Ked over scabbing ''^eipd 

bbneholcs. • ,/•' 

3. — The bond is weaker until the mold is .df'ied. 
7t*orking is tliAelore not so easy, and molds left HqHd- 
ing are more easily damaged. 

A.— The molding sand is easily standardised ani 
method practically fool proof. I High .iilica sands 
always run true to sample, as do also the firecktys^^.usjed^ 
In any ease, the quantity of the latter is small. 

Unskilled labor can he employed at the milC Md/ t he 
mixture milled for a given /f-’C. 

5. — Less adaptability is shoivn to different hinds pf . 
teork. 

fi . — The molding mixture is generally compthied. of ' 
two materials, together with an artificial bond. '*4(arely, 
three arc used. 

7. -- Both high silica sand and fireclay way bejithoscHy 
for their chemical composition and exceptional ..fefrac* . 
torine.^s to heat. 

8. — The venting i.v improved if the separate ^Hd and 
ilay arc so selected that silt and fine sand are ab,S(M^ 

^.-—Colloidal hydrated ferric oxide is praclkaUy dh- ' 
sent. The bond is therefore' weaker and the skin' of the 
ia.Uing lejis good. Stripping is more difficult. "V • 

10. — 77a- artificial bond burns out, and the amomt of 
fireclay which is calcined is small. A little 

is thus sufficient to restore the sand, As ^Hch as W 
per cent of floor sand can be used in a mixture. 

11. — 77np available quantities of high silica sands and 

fireclays are practically unlimited, both in the United 
States and Britain. Independence of foreign supplies is 
assured, British resources arc as high in quality as ' 
these from abroad. • 
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colored, a chemical analysis of an 

avcrapc sample being as follows: 

Per eQDt 

MUl . * 08.47 

Alj», 0.75 

Ke^O:, 0,08 

Mi;0 6.08 

CiiU 0.8J* 

K..0 0.00 

Na 0 i V ... none 

ti«3 — 0.05 

l.o$<i on lunitiou 0.47 

Toljil .^...,.100,17 

Tlie chemical composition of the 

slime waiyhed from .the sand is as 
follows: #. 5 ' 

Per cent 

SiUa S7.21 

Auoa ' 7.50 

Fe..0.j 0.52 

Mj'. 0 . . . wine 

Call IMMW 

Na-.0 <uifl KcO O.'JO 


111 


Remainder maliiljr water 
riic chemical analysis shows the 
sand to be highly refractory to heat, 
for the silica content is very high 
and the proportion of aikalies and 
alkaline earths very low. 

The iiTiportancc of the grade of a 
molding-'Sand cannot be over csti- 
mated (sec “British Resources of Ko- 
fraciory . Sands.") 'riu* Ottawa sand is 
well graded and consi.sts mainly (>1 
tlie nii^iuin sand grade. 

Siliceous J'ircclay Jimp toyed 

I'he relatively large (pianlity. oi ma- 
terial in the coarser grades and the 
.small amount of .silt and clay, insure 
open and well vented .sands. 

Other .silica sands employed in th«’. 
.same >yay occur at Massillon, O., 
Phalanx, O.*, Utica, N- r Franklin, 
Pa.i and Millville, N, J Several of 
llie.se carry also a small quanUly of 
clay and ferruginous bonding mate- 
rial, which at times reduces their 
silica percentage to 95 or 96 per cent. 
Chemical analyses of the Portage and 
Massillon sands in terms of pcrcein- 
ages arc: 



eorlnrfv 

MmaiUiii 


Per eeiit 

l*cr rent 

SJOu 



'M) 27 

Altttn 

. . , . o.rii) 

1 70 

: 

0.5.1 

o..'‘iri 

'MgO 

0.10 

O.jl 

f 3O 

. ... O.JK 

0.10 

NaiO 

0.04 

0 07 

KcO 

. ... O.IK 

0..1S 

TlOa 

trace 

O.Vi 

ioftf on laidtfoii 

0.12 

O.S.'I 

Totaia 


not pi 


Besides the artificial bond, which in 
most ettf^ is molasses, and less fre- 
nucfttiy fl&ir, sulphttc-lces, or dextrin, 
a .%iHceouip ^fireclay is usually added to 
the silioa^ sands mentioned above. Only 
a small quantity of this binding clay 
is neccssaty, the proportion generally 
vgLrying from 3 to 7 per cent. The 
addition of fireclay necessarily lowers 
the refractoriness of the sand, whereas 
the presence, of the molasses, dextrin, 
etc., makes no difference. As .small a 
tpiantity of clay as possible is. there- 
fore, used, an*d in order that the biiid- 
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ing quality may be a maximum, the 
clay selected is as plastic as possible* 
consistently with being highly re- 
fractory. 

<')nc of the most popular bonding 
clays in iiSe in the Pitt.sburgh district 
and on the Eastern seaboard i.s that 
from Welsh mountain, Pennsylvania. 

It is a cream colored or yellowi.sh 
fireclay, having tlie following chemical 
composition : 

l**‘r Prtit 



AlO., 21. IK 

rVtOa 1.74 

KoO 1 . 2 » 

M«0 i.i:t 

.OlO 0.J4 

Nh^O 0 .U» 

K.O 4 28 

I 1..0 f r».Sl 

UJ} 0 .r;i 

TlO-j 1 . 1)1 

r.Oj . iraiM- 

CUa . . none 

MnO traifi 

IlsiO ... . 

(V „ tm'o 

lilt's oil i;;fiilU*ri.. 

Tnljil 

Fireclays from Illinois an* similarly 
used in the Chicago-St L(»u»s are.i 
for bonding purposes. Some of the 
fireclay seen in the works was ^o 
‘-iliceous as to resemble our .SeoUi.di 
“rot leu rocks." 

riic clays aic groiimi to pa‘‘S 
through 'slkmesli screen.s before, being 
supplied to the steelworks. I'hcy are 
(hen added to the ^aucl m the de- 
sired proportion and ground for a 
few minnlcs with the addition of 
juolasses and veater, in a pan mill, the 
[irocednro being in that respect similar 
to our own, but the time of milling 
hqjng less. • The molding niixlurc 
wIk'u taken from the mill is nmch 
less tough tl an our naturally bonded 
sands, for tlie full effect of the arti- 
ficial binder is not seen until tbc 
mold dries. In ceilain cases no arti- 
fieial binder is added in the uiiil; the 
“and and clay arc ground together 
with water, and the face of the mold 
when made is washed over with 
niola.sses or dextrin water. Molasses 
water is used in preference to flour 
or dextrin on account of its lower 
• ost. 

riie .American practice in regard to 
naturally bonded molding sands docs 
not differ very appreciably from ours, 
rin* n.sr of such sand.s is. liowevcr, 
much more limited. The sands from 
Portage and Massillon, O., bear a 
slight bond, but it cannot be com- 
pared in strength with that of west- 
ern European .sands. Practically 
peaking fhc only natUfttlly- ftOnded 
sands worked in America ifft those 
of New Jersey. The binding mate- 
rial in them is clayey, but not strong-^* 
ly ferruginous; it i.s therefore less 
strong than that of Belgian, French 
or British materials. The bonded sand * 
is luilbjd alone or with a high «:ilica- 
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sand in a pan mill. In some works 
an artificial bond is also added* in 
other cases a fireclay such as Wefsh 
mountaiU'^ silica day is mixed with the 
saiVd. The resulting product, ih any 
case, does not attain such «i tough 
condition a$ that of British ’ '.^ands. 

The fat sand, from Messrs. Pinson 
& Co.*.s quarries at Millville, N. J., 
has tbc following composition: 


SIO.) 

Ppi* cent 

AI .Oi 

8.!H> 





KoO " 

o.U 

M^O 

0.31 

CaO 

O.ID 

Na;iO 


K.A\ 


•I'fu^. 

o.s<; 

|f..O j 

;? oa 

n«(i- 

MO 

TiiUil 



In many re.spccls tlic Scottish prac- 
tice of u.‘'ing "rotten rocks,*' the bond 
of wliich IS ofien a.ssistcd by the *id- 
dition of treacle,* flour, etc., may he 
considered h.s inlermcdiatc between 
the English practice of using natural 
strongly bonde.tl sand.s, and the Amer- 
ican tJractico of using high silica sands 
cejiicnled by fireclay and an organic 
binder. The Scottish rotten -rocks art- 
soft saiiJstonc.s largely compo.se*! of 
qLiart7, but currying aijo a certani 
proportion of micaceou.s and china - 
clay products, which have resulted 
Irom the docojjipositioii of lcl«.Npar 
grains once present in the rock. The 
clayey material provides a certain 
amount of bond, but as it is i^:^uff^- 
cieiitly strong, the rock i.s ntillcd with 
u small (piantity of fireclay and some- 
times an organic binding inalcrial. 
fn mo.st casc.s the latter is diluted 
treacle. It is noteworthy that, as in 
Xmeriea, stecl-castings made in these 
sands possess a gray skin and do not 
strip .so freely or readily as those 
made with facing sands carrying 
ii rriiginoiis bond. 

Core ^Jolting 

t'oal or sawdust is ol 
used, ill the same manner as^ 
for opening up and venting a steel 
molding sand. The use of either ma- 
terial is not widespread, venting being 
generally obtained by the admixture 
of coarser high silica sand. 

The practice in coremaking vaiies in 
the United States as it does in Britain. 
In .some cases a high silica sand 
bonded with oi) is used, in others the 
bond is rosin. Silica flour was ofteii' 
added Jo the core, mixture,' aq^va 
sand for use between .the teeth 
wheels coii< 8 ists simit^ly of a ttiixT- 
turc of ' high ^'silica stffld and silica 
flour. The ^'flour" was prepared ^ by 
grinding cither, a pure silica sand, 
Ottawa, ot a pftfe quartzitep p.g., 
VViscon.sin. •• ,/•* 

S'tlica ftorif tit’'^\'lryjhg qitantitie.s up 
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to 1 or 2 p<;r cei^t h sometimes also, , 
added to the . ordinary sand 

in the pan mUL /The castings pj^Hbably 
skins more freely ftpm the molding 
sand as a result o£ jthis procedure, and 
the refractoriness of. the^ sand is 
obviously increased. The facing sand 
of cores is occasionally prepared with 
a much larger quantity of silica flour 
in the core sand* with the object of 
reducing ^‘burning-on** as far as pos- 
sible. It should 

the siKca flour is gronvd^te^a.ditinflesai:'. 
whicir yields' a certarii . amottirt of ., 
plasticity and bondhoi^ * fmweri . 'ITfe*- 
admixture of china* day (kaolin) with.** 
molding sands was ttowlrere obserwd. 

The quantity of old floors sand used. 
Ill molding sand mixtures varies from 
nothing to 80 .per cent. latter 

c|uantity is higher than in the British 
practice, where 50 per cent may be 
taken as a maxiniuni. The use of a 
greater quantity of old sand reduces 
costs appreciably, but it is probably 
related to the character of the sand. 
The artificial bond burns oui, the 
hiiint clay rubs away in part, and a 
stiull quanlily only of fireclay i^: t-nffi. 
unit to "revive'* it. 

Use of CompfKSttion 

'.I'lie ‘Voriipo’’ or composition of the 
I5iitish .slecl-founder, made from a 
mixture of broken crucibles, firebricks, 
-,aml, crushed quartzite, coke, graphite, 
etc., and used for large castings, is 
iinknow’ii in America. A similar prod- 
uct however, used in iron molding, 
■l.arge steel castings are prepared in 
Tiuolds made from the same sands as 
small ones, but the composition is 
altered a.s required. U.«;ually the bond 
is made somewhat stronger and .silica 
dour is added to maintain the refrac- 
torincs^. (,'astings weighing as much 
as jd^^^noiinds arc thus made. 

lest British practice small 
Jnot painted, and the sur- 
fac7!SBH9rge ones are washed over 
with either "silica-paiht*' or a wash 
prepared by mixing compo with water 
and allowing the coarse material to 
settle. In the United States silica 
paint only is used, and most frequent- 
ly molds of all sizes arc painted. 
Painting is supposed to insure the 
production . of a good skin, upon the 
^ castings, and easy . ^tripping from the 
■^’Sgnd., Iti,; .the case of small castings, 
it matter of opinion whether 

paitii ilssist.s, the stripping by pre- 
venting burning-'^h eind; or is 

conducive to stmtidness unr the casting. 
In America . silica pxdht is 
prepared a viscous fluid .from, sUica 
flour and water with the additiofv qf 
molasses, flour, glutrinc and iu,some* 
ca.ses como^cxq/salb Silica floqr alofle 
is sometimes dtisted over the mold. 
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The use of. tar as a paint on large, 
rflolda has almost died out in Britain, 
and was nowhere observed in Amsr- 
ica. 3 1 - p ‘ tto.r . 

The nails used in sprigging the 
molds in American foundries arc ‘much 
larger than ihosct employed in Britaiir.; 
They are also used much more ex- 
tensively. Sometimes the mold is 
studded with them. Apart from 
strengthening the structure, they also 
.serve to conduct away the heat, but 
their exoeiBslye' «se saniJa'to 'be' rntde^* 
sirable - . and .-expensive. It may, how* 
ever/ be related^- to the weakness^ fid - 
bond, asr compared with that xxiu. 
European uands-/ 

The vent mg of.. American:, saneb: 
does not appear, in most cases, to be 
so thoroughly accomplished as at 
home. In the case pf the naturally 
bonded .sands in the Eastern states, 
the grain of the sand grade in the 
natural mixiure is .smaller than that 
of Belgian and British sands. Morc» 
need, therefore, exists for the opening 
tip of New Jersey sand with coarse 
silica sands. In the few works where 
I'lTeclivc venting is secured, the im- 
provement in soundness of the cast- 
ings becomes evident 

'riie arguments addn*t‘d in -favor of 
the practice of using artificially bonded 
.siliia sands arc such that the writer 
is inclined to recommend the more 
extensive use of wdiat might be 
termed synthetic steel molding .sands. 
In order, however, to retain the ex- 
cellent bond and stripping power of 
the sands, and the consequent good 
skin of the castings, it will be desir- 
able to discover and use natural sup- 
plies of colloidal hydrated iron oxide, 
(ochre) or compounds with similar 
physical characteristics. Here are 
problems for laboratory investigation 
and works experiments. Such an op- 
portunity for standardization should 
not be ignored, but, on the other 
hand, the diflicultics of the problem 
should not be underestimated.' 

Afore StandtirdiciUion Desired 

The introduction of repetition work 
into a foundry saves both time and 
labor, and increases production. It is 
evident that while it may not be 
feasible to standardize a number, of 
foundries scattered over the country, 
using, perhaps, somewhat diflecent 
materials,; >and faced by differing local 
labor cqnditfqns, yet there is room 
for a greater amount .df 'Standardiza- 
tion in each individua! foundry. The 
* introduction of far more molding Stnd 
ramming tnachines into the foundry 
i.s ^ case in point Molding sand 
prap^ce leads Uself to cxperinientiftig 
upon these lines,, hut there is a limit 
to the uniformity attainable, for it 
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would be deplorable 
d<mo; to reduce the m 
the tiratHed 1 

dilectioiis, eatperietice ^ 

gild it is in this direction 
winter feels that the 
man is still ahead of 
brother. Pfciudice must, 
lowed to teduce this lead. 
individual output; not ^ alwhygVdjii^'^^^ 
work, 

it < Thi»*^U'/if 

the questfOfT 'fa 

foundry c flinr«;rs 

and ^ Jneraslfiiigf vof 
depavtmanfey 

I n cooektsiaii^ ; 'ovvritsr 
rakc.s this opportunity - or 
his thank.s to the numerous . 

gentlemen who gave him^-lij^h/jll 
cordial reception and 
works to him without reseive^/,..!lt'/ 
to be hoped that Aincricm; 
to Britain wilt in the futufe- 
corded at least the same fu 
and as hearty a welcome. 

V 

Move Head Office to 
York 

'I'he C^iicago Pneumatic Tool^/ Co. 
plans moviilg its general oflices^TrOm 
Chicago to New York and ^l^rd" 
tills end is creeling an office bhrldlhg 
at 6-8 East Fdrty-fourth stree^fNew 
York City. ^ ' 

The. structure, which is beliQ^ .bflflt 
by the Wc.stinghousc' Churcit;'/ fci&t'r; 
Co., New' York, is of *t;otiilf^tl6n. 
steel, brick, and limestone, ^a‘,^ilV; 
comprise initially 10 stories’^ 
occupied by the company. V i 

The operation of the cpmpad^e:>:eix 
American plants and 26 sufus 
icc branchc.s can be dfiroct^ ''p»0ire 
economically from New YprteVVThdrti 
will be continued in Chicago//^ 
and .service organization 
sivc than formerly. The he^^Tbuilditig 
is to be ready for oecupaiicy';es|dy 
1920, at which time the traj|kfer 
be effected. ■ 

The T. W. Price EngioeeHog; 
VVoolworth buildings . New 
engaged in making, plans for 
foundry for making «ist tJtxfh 
by the new process kiiowa'Ysgjg^s^’l 
"centrifugal cast iron pipe 
which has proved succpssi^lii^/ ' 
installation at the pteni qjl . 
tional Iron Works, TorfliitOfi : CtutV ‘ ’ 

A solderatig pas^e for use in solder- 
ing ahtmmitm, patented by H. C. 

. Proctor, c-of powdered rosin. 

75 per, cent; viic&eline 20 {!^r rent and 
ammonia, 5 per cent. 


Molds Made by Centrifugal Method 

In Order to Attain Maximum Efficiency it is Necessary That Molds be of 


Sfufficiently 


S <i result of the desire to 
avqid the destruction- of the 
mold after the completion 
of, each casting, permanent 
moid$ of various, types arc employed. 

The isyatem of pressure die casting 
is not', boing applied commercially 
to ferrdus castings, and the author 
is not aware of any extensive ex* 
periments in this connection. The 
production of castings in cast iron 
by the cciptrifugal process, however, 
might be classified uiuler the heading 
of pressure dic-casting. 

It is the author’s experience that 
the occurrence of pinholes in cast 
iron die castings made in stationary 
dies ! is entirely a tpiestioii of the 
temperature of both llie metal and the 
die, and is not influenced by the cast- 
iron die unless, of course, this is in 
a very badly disintegrated state. 

In certain circumstances cast-iron 
die.s have been known to crack after 
being in UhC for a very short time. 
In these ca.scs the cracking can for 
the nVost part be traced to defective 
design’ of the dies, and also to the 
presence of internal defects such as 
blowholes and porosity in the die ma- 
terial. Defective design resulting in 
the production of uneven internal 
stresses is more frequently met with 
in dies of complicated de.sign. Apart 
from such cases the failure of dies 
takes place by a peculiar form of 
surface cracking and disintegration, 
which ultimately results in the com- 
plete fracture of the die. 

The rapidity of the initial forma- 
tion of surface cracking in dies de- 
pend.s entirely on the maximum tem- 
perature attained by the die in use. 
Growth commences at temperatures 
of from 650 degrees to 700 degrees 
Cent., Of at quite a red heat. H the 
dies are allowed to attain this tem- 
perature. »t he surface growth will rap- 
idly take place. It is necessary, 
therefore, to have the dies sufliciently 
thick in order to prevent this Icm- 
^ perature being regularly obtained un- 
der the particular conditions and 
rate of casting in vogue. 

Messrs. Rix and Whittaker, as a 
result of their experience with alumi- 
num-bronze die-castings, in which the 

Atotract of pau)pf pr^ented the July, 1919. 
annual ronfen'Di'c. British Foundiymen's association, 


Heavy Section That Repeated I 
Bring Tbem to Red Heat 

By J. E. HURST 

die temperatures altained are quite 
companahlc with those of cast iron, 
state that the Hfc of dies in their 
practice was approximately 5000 cast- 
ings. 

Distortion troubles also can fre- 
quently be attributed to defective 
design of the die. resulting in the 
heat producing internal stresses, set- 
ting up the strains which ultimately 
result in llie permanent distortion, 
and frequently cracking of the dies as 
noted. 

Apart from the effort of bad design, 
permanent distortion in the mold ap- 
pears to 6e due to the gradual de- 
composition of the combined carbon. 
The internal stresses set up as a re- 
sult of the volume changes result in 
the giadijial permanent distortion of 
the mold. 

The best method, la the author’s 
experience, of reducing these troubles 
to a minimum is the use of an iron 
with an extremely low combined car- 
bon content. 

In the production of the die block.s 
of cast iron, closeness of grain is 
quite an essential fe.^ture, as this tends 
to minimize the rapidity of surface 
growth. The production of very low 
combined carbon material, at the 
same time accompanied by a very 
close grain, is fiequently a diflicult 
matter, particularly in thick dies cast 
ih sand. The use of chilled molds 
is therefore advisable for the pro- 
duction of cast-iron die-block;* of 
low combined carbon. 

The temperature to wdiich the die is 
subjected appears to have little ulti- 
mate influence on the distortion a.s 
whatever the temperature the com- 
bined carbon content is ultimately 
decomposed, particularly if the silicon 
is in excess of 1.5 per cent. 

Iron castings made by the centri- 
fugal method of casting might be 
considered as belonging to the die- 
castings class. For many reasons, 
however, it is preferable to consider 
such castings as belonging to a 
separate class, and the author prefers 
the distinguishing title of centrifugal 
castings. 

In the centrifugal process, castings 
are produced by introducing the 
molten metal into a metal die, or 
permanent mold, which is rotated at 
a high speed. The molten metal 


WiU Not 


takes the required fonn of the mold 
as a result of the ce^'ifugal action 
due to the high spccd^f rotation. 

Most castings havdr^a cylindrical 
internal form can be mpduced by this 
procc.ss. The externak^orm need not 
neccs.sarily be strictly ^lindrical, and 
ca.stiiigs having consmcrable varia- 
tions in the shape of lugs, projections, 
and tins on the external face can be 
produced by this process. 

Some of the advantages of the cen- 
trifugal process over ordinary die and 
sand castings arc said to include; 
Absence of gates, ruiiuer.s, ri.sers and 
feeder heads; the entire absence of 
cores; the ease and rapidity of pro- 
duction; the absence of iiecc.ssity .for 
cleaning. 

Die-ca.st iron castings posso.ss dis- 
tinct advantages over ordinary sand 
castings, in the author’s opinion. The 
foremost advantage is undoubtedly 
the extremely line grain size. 

The grain .size of any line composj- 
tion cast iron i.s, generally .spe.iking. 
a function of llie rale of cooling, 
riic more rapid the ’*ate of cooling 
the smaller the gram .size. By the 
use of metal dica the. rate of cooling 
of the ca.st iron is considerably in- 
crea-Sed, With a resulting increase in 
the fineness of the grain. 'I'hc obvious 
danger is the possibility of the rate 
of cooling being sufficiently fast for 
chilling to ttakc place, rit the 
castiug.s a hard uninaehiidP*^' , *tc- 
iron skin. This, howevw '' ^ be 

avoided by a .suitable adJt'S 
the composition of the ir&fl,'’ the 
thickness of the mold, and the tem- 
perature of the metal and mold before 
pouring. 

The foundry, as an occupation for a 
large majority of our brainy youths, 
is very frequently passed over as being 
a ‘‘filthy job.'' This is due largely to 
the employment of sand as a molding 
material. From an aesthetic stand^^^v 
point alone, therefore, the in Ore -ok- 
tended u.se of permanent or 

dies is, .warranted, and it seems cer- 
tain that this would as.si5t in the future 
deyelopjrtMdtt of the craft. 

The tumen Bearing Co., Buffalo, 
expects soon to build a plant at 
Youngstowm, O., where niHl bearings 
and other heavy brass castings will 
he made to supply increasing demand. 




Suggestions For a Difierent Design in a Standard ProireUer*Braoket Pattern 
Ar^ Offered^ and Full Details Concerning the Building up of 
Barrel^ Arms and Palms are Presented 



GH the design ol 
ot>eUer bracket shown 
. 1 to S, reseinblcs 
e respects the one 
described in the previous article, it 
differs in some important details. The 
section of the arms or fishbacks is 
tlie same in both cases, except that 
in the bracket under consideration 
they are not cored out, but arc cast 
solid. These brackets sometimes are 
called A-frames, because of l:heir 
shape. It will he observed that the 
boss in this case is long, and the 
palms are, of course, f 4 uite different. 
It might be possible to make the 
p.Tttcrn for this bracket in a similar 
yvny to the one already described, that 
is^ by building two mocks on the 
floor, fitti.ig the arms between them 
and the boss, after -the palms arc 
linished, lUit this would be a clumsy 
task. It would be difficult to secure 
accuracy, or to get a job sufficicnlly 
strong to withstand the wear and 
tear in the foundry. 

It is possible to build this bracket 
in a position corresponding to that 
Avhich it will take in the ship. The 
construction of the pattern require.*? 
great care, because of the «angle.s 
of the arms in relation to the boss, 
and the angles of the palms in rela- 
tion to the arms. It w'ould be in- 
advisable, even with the most care- 
ful^wjij^icn, to allow a bracket pat- 
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By BEN BHAW and JAMBS BDQAB 

tern to go to the foundry without 
a careful examination. An idea of 
the difficulty of making the bracket 
pattern is obtained when it Is pointed 
out that the barrel for the boss is 
tiome times 25 feet long. 

Sketches of the templates supplied 
by the molding loft are not given. 


'' ' ‘ I 'f' 




lifting bolts and the -stays 
should be made about 
thick, and four or five . inc&il^J;;li 
The lumber should be plaftW;;- 
fcctly , straight, for if it is 
the length it will be 
make a true barrel. It is good 
ticc to get out all the timbei;. 
because they are similar to those for a job at the beginning, cutjdng :it 


the propeller bracket described in the 
previous article. A template is made 
for the arm section. In this case the 
.arm docs not taper in thickness 
toward the palm, but is of uniform 
section throughout. The angle of the 
boss is given by a template. This 
rectifies any discrepancy between the 
drawing and ship. A template also is 
necessary for both shape and angles 
of the palms, while a large template 
defines the angles of the arms to each 
other. It is not ncce.ssary to set 
the job out in full on the floor. The 
better w’ay is to make full size views 
of each arm on a drawing board, and 
either set out center lines of arms piece of lumber has to be 
and bo.ss on a drawing board or on araiely and fitted. The of ' 

the floor. It is necessary in order to grounds should not be nfor^?tt}^an 
economirc when getting out lumber, inches apart. As the ^ 


approximately correct Widths 
thicknesses. Even a cornl^ 
straight grained board will chaugfifl 
shape when reduced in thickni^M 
cut into widths. But if cul^ ■ fo: 
correct thickncs.sc.s and widths,' ‘ 
allow'cd to lie for a day before 
planed it will be less subjectV;tO' 
tortion. In some patternshopa thia', 
is ‘the charge hand's work, after he 
has set down the job. and apaari friuu 
the .saving in lumber it compels . hitU' 
to ma.ster the details of the jobi.'!ehbr-' 
oughly at' the beginning. It not 
possible, however, to adopt th®, prac*'" 
tice with some jobs, whefi^;, 


to make scrap views of fillets, palms 
and parts of the barrel. As only tfle 
best lumber can be used on such 
work the importance of economizing 
is great. 

The boss for this bracket is long 
so it is necessary to provide |||vo 


usually 1^-inch bolts— w^;; 

down toward the outside of biflift;! 
rcl, special stays like ■ Fig; 
should be checked into jringiJ; 

These form guides for the 
It is not well when mdkidg, suth* If 
heavy barrel to rely On the 'sthyii 
' .r '■ /' 
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KtO FOIt rUOPlJU.KR IIIIACKKT PATTKllN. HIlOAvl.NiJ THK LIKTINr, BOLTS I'KL T-SIvKLETON OF BAUKKI, WITH KNO FILVMKS FMJ H 

KND VIKW OF SKKm(»N BAMRKL SHOWING ' M) FUAMns Vlii. U-FUAMK FOR AI.’M FHJ 10 KKAMF FfM: ARM I 

rU!, II-FINISIIKI) AliM 


' while fastening the lagging. Cross as each ring is ol a different dia- with the lagging, the triangular 
center-lines should be drawn on the meter owing to the taper of the bar- franiC'^ can be safely removed and the 
- rings, and the skeleton fixed on the rel. A few diagonal stays usually are remainder of the lagging fixed, The 
floor with end triangular frames, Fig>. tilted inside the skeleton between the frarnc.s for the arms, Figs. 9 and 10, 
' 7 and 'S. Tt is a simple matter to rings before the lagging, which ought dilTer from each other because the 

screw* straight edges across the cen- to he I’j inch or 2 inches thick, is palm J in Figs. 1, 4 and 5, is built 
ter lines on each end, on which to try ^crewed on. The lagging for such a on the center frame, while the palm 
a level... It is neces.sary, of course, j«j 1) should be open jointed. When B is made separately and dowelled 
to pack one end ring underneath, hall 4>f the barrel has been covered on. The hllevs would be too un* 
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wieldy if completed 'separately from 
the arms. A- belter way is to form 
part of the filiet on the arm. The 

arms should be fixed by hook bolts, 

the hooks gripping the frame of the 
arms, and the bolt penetrating to the 
inside of the barrel Of course a 
guide has to be formed for the arm, 
and this h done by making the 

frame act as a dowel into a recess 
in the fillet. The center frames 
should be stoutly made. The por- 
tion at the boss end forming the 

dowel should be the depth of the 
part of the fillet which is fastened oh 
the boss. This should be a foot or 
more, depending on the length of 
the arm. 

The best way to build the arms is 
t;5 screw pieces across the frame. 


THE FOUNDRY 

a^part .are set down on ft,J-inch Itnti- 
ber qan be used for constructing it, 
and each thickness finished, before 
it is fastened on. This is both a 
quicker and more accurate ’method 
than building lumber roughly and 
shaping it finally. The fac^ A, Fig. 
14, which joins the arm, has to he 
planed so that the angle of the palm^i 
will be correct. Care must be taken 
also when inserting the dowels. If 
centers are drawn on each face, there 
should be no difficulty. It is neces- 
sary to trim the edges when the 
palm is dowelled on. This will have 
to be .screwed as well as dowelled to 
keep it rigidly in position while the 
inolder is ramming sand around it. 

Building the fillet is the most ardu- 
ous task of all. U has tq be built 




'rcl. is set down on'' 
line corresponding: to. 
fillet is aU6 drawn with*'* (iif: 
line of the arm bisecting 
wilt have to be Hfted on 
so that the fillet can be 
'level center. This is 
cauv^e' the cross centers 
are not on the same 
horizontal center, of 
17, which shows the arrangfemc^J^ 
fiimlly assembling the 
will give the arrangement fjiifr ttlfl 
ing the fillet. The saddle ?)^:||| 
are first screw*ed down^ 
rel rested on them atid rctaine^\«| 
position by screws or * battCiiA 
ends. A table, A Figs. IS and Wt '^m 
to be made for building th;p . f Op ‘ 
of Iho fillet, and the firsts' 
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CCS are straight, and can be in .positiem on the barrel, and the lumber will correspond '’vHljr the 

nd sand-papered to shape linislring has to be done after it is of the top face of tbevj^xn 

frolTl' ST" template. The fillet portions built. The jointing of the lumber de- This will assure the for . tfie ' 

can be sawed roughly and finished pends greatly upon the size, and the dowel being correct. . 


off after the whole arm is built: Al- 
though ill the sketch, Fig. 10, the arm 
.•1 is .shown the full length, the actual 
length is determined by the edge 
view. Tliu.s hi Fig. 12, it will be seen 
that the bevel on the hack of the 
palm requires, the frame to be made 
^ , short. It is long enough, however, 
;‘‘r;;‘to support tlie thicker pitKces C whidt 
th; be screw-ed on the face and 
; lel‘f: y of the 

face J5t> aiCtwn • ili tZe ' has lo be 

left Idosfe vittl a 'taper iit 1), the 
purpose of ^ which will be explained 
when the molding is described. To 
complete the , arlns H the flange * or 
p^bn has tiO^ i^^,,fifMliJlKd;,jand,dowCiUbd 
on. Ifrft view liko Kig. is drawn ,■> 
showing the shape on both ends of 
the nalm and cros*^ lines 1 »nch 


shape of the fillet, and no hard and 
fast rule can be applied to all casc.s. 
It is wise, of course, to feather-edg^t 
such fillet.s. where they join the bar- 
rel with the end of the grain. It must 
be remembered the fillets are not 
glued on, but have to be left Ioo.so, 
that is with screw's in.^erted which can 
be vyithdrawn, allowing the barrel to 
lift from:': the sand. Screws may be 
put in fillin' the onlside temporarily, 
but after the fillet.s arc built, and be- 
fore they are cut. it is more con- 
venient to screw -them from the in- 
^idc of the barrel. This is easy, a- 
the barrel is large enough in diameter 
, permit a boyi.or m^n oiv the. inside, 
■to u.sc a .screw driver. Each fillet will 
be considered separately. When the 
lougitqd'inal center line of the ba^' 


A rough outline of ' tW 
shape formed by ibe junetjon; of tbe ^ 
fillet with the. barret shouid; be 
on the latter. Thia is nojt .a 
matter a-s width .and length are giv^J 
on the working drawing, and ft ' 
already been said the shape between i 
IS largely a matter for 
man’s judgment. The litf'fcyfor 
face of the fillet shouli) Jbl^Vsqua^d' 
from the floor ip. th^J^',.of 
fn building the layieJhs.^^Of ‘ftr 

the fillets glue . itsed; a.s 

not many screws tsan he left itr wrhile 

shaping. 

\\}^ tpil? of the filU r is .built 
the tabic is .removed. ^ .Two pieces, 
rvtactly the .same thickness as the^ 
.irtn should torrh the next layer, aOjd 


^M) 

tlic sjjac.c hrtwfcn them will corr«- 
witli the width of the arm 
(lowil. 'rile bottom then can be 
b’lili 111 a manner similar to the top. 
Sonir >liort laths of very straight 
L>iaiiu-(1 pine and about ^-inch square 
arc a >;reat help in shaping the fillets. 
Thi-^ is better than to rely entirely 
on 'sight and touch, as both hand 

ami eye fail to detect slight flats and 
lumps, after the craftsman has been 
working at the lob for some lime. 
Wherever the lath is tried on the 
fillet it should bed along its entire 
length. Sometimes these large fillets 
arc* built in four or more sections 

inr convenience in handling, both 
in the patternshop and in the foundry, 
as the fillet must be drawn the 

barrel space In the mold. This ad- 
vantage, however, is balanced by the 
extra trouble in jointing and screw- 
ing the sections together after each 
cast. Jointing also destroys thr re- 
liability of the fillet as a gtii<ie for 
the arms. When the barrel is long 

the fillet extends from -end to end. 

and it might be wise in such a ca-c 
to make the fillet so that the lop 
above the dowel can be drawn into 
the barrel separately fiom the holfuin. 
When a fillet is made the barrel 
should be lunied amnnd and the 
other fillet built in a similar way. 
£n this case new saddle pieces have to 
be made, and probably a new table, 
as the .angles will be different. The 
careful workman will put on all the 
necessary center lines for both fillets, 
and make the tables and saddle pieces, 
before he begins the constniction ol 
the fillets. A slight error in these 
fillets will produee a big error in the 
length of the arms. Two view,s of 
the barrel with a finished fillet are 
given in Figs. 18 and 19. 

It would be impossible to bolt the 
arms to the barrel unless provision 
is made fi»r the nuts inside the bar- 
rel. Ifivick.s /f, Fig. 20, should bo 
built and screwed inside I*) form a 
square face for the nuts. When the 
bolt hole.s have been bored the whole 
pattern is ready for assembly. The 
saddle pieces which were used for 
making the fillets are used again. The 
barrel should be set as it was when 
making a fillet. Thi.s means that in 
the length the arm will be level. A 
saddle piece should he made for 
"the arm to rest in. The arrangement 
of these saddle pieces on the floor i.'« 
shown in Fig. 17. The hook-bolts, 
two for an arm, are fixed as in Fig. 
21, and when the arm is pushed into 
its position the nuts can be screwed 
on the inside of the barrel. In ad- 
dition to the- bolts it is as well to 
put in some temporary screws on the 
outside. The arm may be removed, 
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and the barrel set to receive the other 
arm. Jt is advisable to bolt both 
arms in their positions resting on the 
floor. When the second arm has 
been fixed it is not necessary to 
remove it. The other arm ' is hoi.stcd 
into position with a block and tackle 
or a crane, but a:« it has been in 
position it is not difficult to replace. 
'J he completed pattern is shown in 
Fig, 22. It is probable that the lop 
arm will droop a little, unsupported. 
Stays are fitted between the arms to 
prevent this. It would be awkward 
to make and fit a half-lapped frame 
between the arms. The stays which 
are shown in the sketch should he 
dovvclled and also screwed to blocks 
fixed on the* arms. Before tiio holes 
are bored, however, the aniih should 
be tested fur position. 

The dihlaiicc between the tips of 
the arms on the centers can be ob- 
tained from the floor, and the work 
tested with a sU'el tape. The best 
however, and the only one which 
prob.ahly will satisfy an iiisiicctor, is 
to drop a plumb line from the center 
of tlie top palm to the floor, or the 
top of flic other arm as the case may 
be, the cfpier having previously been 
marked. I ; rca.sonable skill has been 
expended in making and marking otf 
X\\o various parts, there will be no 
inaccuracy. 

If the work i.s large it is much bet- 
ter to disa.ssemblc it and convey it 
to the foundry in parts, where it can 
be put together easily and quickly. 
The screws* which nuist !»e drawn by 
the moldcr to get the fillet and the 
arms withdrawn from the mold, have 
to be painted round, so that none will 
he unnotiiccd and left in, Moldcrs 
do not always remember to try if 
they can get every piece free, before 
bedding a pattern in the sand, al- 
though they should do so, and as 
with other .steel ca.stings, if square 
corners are wanted anywhere because 
of the plating, the fact .should be 
written distinctly on the pattern. 

For small bracke-ts of this type, or 
even of the type tlcscribed in the 
previous article, the arms may he 
con.'^lrucled and fixed to the boss in 
another way. Where the arms are 
only 3 or 4 feet long it would be 
manifestly absurd to so build them. 
They may be boUed to the barrel,' 
and it might not be possible to dove- 
tail them. The usual practice and 
probably the best is to make a solid 
arm of two or three thicknesses of 
timber and screw extra thicknesses 
at the ends for fillets. When this is 
done the whole can be shaped at one 
operation, and fitted to the barrel. 
.Screws will hold it quite rigid, but it 
will bo a great convenience for the 
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< molder if dowel pins are put through 
the fillet into the barrel. These 
dowels should be 1>^ inches or 2 
inches in diameter, and with a good 
handle so that they can be with- 
drawn easily. A suitable form of 
dowel is showMi in Fig. 24, and such 
a pattern shown finished in Fig. 23. 
It is often possible with these small- 
er brackets to screw the palms to the 
ends of the arms, either leaving the 
molder to arrange for the fillet, or 
making the fillet separately against 
the arm and palm so that it can be 
drawn in. If the foundry is near at 
hand and the patternmaker can be 
in attendance, or can be consulted by 
the molder, some details can be left, 
although it is wiser, within practical 
limits, to leave as little to the foundry 
as possible. After .all, the pattern - 
maker is working to a drawing, and 
it is not quite fair to the molder to 
expect him to know what is wanted, 
when he has not the opportiinity 
to study the drawing. 

There is no difficulty with the shaft 
core for the brarket, a plain board be-’ 
iiig all that is ncce.ssary. 

Types off Foundry Build- 
ings Described 

'1‘lie .Austin Co., industrial enginecis 
and builders, has just issued a new 
booklet known as catalog No. G. It 
contains cros.s-scctions of the com- 
pany’s ton standard types of build- 
ings and gives a description of Austin 
.service to foundry and steel plant 
owners. 

The object of this booklet is to 
condense the dcs.cription of the Austin 
couipaiiy's complete building service 
to a booklet that can be reud^’ ifpiir 
or five minutes and that 
t)Ocket conveniently. ' ^ 


New Gore Binders. 

A new form of dry core binder 
has been developed by Corebiud, Ltd., 
5 Castle street, Finsbury, London, 
E. C. 2, England, and arrangements 
are being considered for marketing 
this product in the United States. 
Since the powder is furnished in dry 
form, it can easily be mixed with 
the .sand in correct proportions evert': 
if the saud is already moist. . J3ie 
proportions ‘ o| binder necessary. Vary 
from 1 to iO to i to 40 , according 
to the nature of the sand used^ 


A recently patented mixture for 
making molds for casting light ntetal 
articles is made of plaster of paiis, 
40 part.<; asbestos fibre, 30 parts and 
brick dust, 30 parts. 



Bethlehem’s Ingot Mold FoUn||i^ 

Direct Metat From Blast Furnaces as Well as Cupola Metal is Use<l*~Arraiigem^4^/''f;,l,^‘{'! 
For Storingf and Ckarging Coke is Unique — ^Molds Are 
Poured From a Lon^ Platlorm 


By £. C. KREUTZBERQ 


Q RIOR to the tremendous ex- ments of the Bethlehem Steel Co. plants For this rca-son arangerawhf* were 

pansion in the steel produc- at Bethlehem, Sparrows Point, Lebanon for melting pig iron when l^t 0*#^ 
tion facilities of the Bethlc- and Steelton, but 30 to 3S per cent of cannot be obtained. TwO" cupolas,', 
hem Steel Co. during the past the total capacity will be available to with a capacity 6f 40,000 p«md«,1'^ 
few years, all ot the ingot-mold re- other eastern .stceliiwkcrs. The new in- hour, and one 450-ton mixer ' coinj^il 
qiiirements of the company were taken got mold foundry contains about the equipment for providing mclaHil 
care of by the iron foundry at the 85,400 square feet of Ooor space, has this foundry. Of the raw material -111 
Lehigh plant. This foundry had suffi- a maximum length of ,550 feet and a the cupolas, 90 per cent is betsemerr^ 
cient capacity to produce 4000 to 4500 maximum width of 272, feet. Of this ir,m made by the Bethlehem Steel "W 
tons of ingot molds per month. After area, a 75 x 27S-foot ' .space is given in its own blast furnaces Thr r.flhi^l^ 
the Bethlehem Steel Co. took over the over to the raw material yard which, i„g to per cent comprises scrap ot^J 
properties of the Maryland Steel Co., unlike the stock department in most aling in the various departmOTts of 
the Pennsylvania Steel Co. and the foundries, is completely covered by a company. The mi.Ner, shown in m-'atM 
American Iron & Steel Mfg. Co., the roof. Of an unusually substantial companying illustration, is of standaxfF 
capacity of tlie foundry at the l,chigh character, the foundry building has a construction. It is equipped for 
plant became wholly insufficient, and it steel frame, brick walls, a poured . ing oil or by-pro.luct coke oven 
became necessary to purchase a large gypsum roof and other details which and hot metal mav tx. maininmaH {« 


RIOR to the tremendous ex- 
pansion in the steel produc- 


ing 10 per rent comprises scr^p 
ating in the various departm^ts 
company. The mixer, shown in an; 
companying illustration, is of standsepjt^'': 


portion of the ingot molds required for make it tl]oroughly fireproof, 
•the operation of the various works. 

•Ill order to meet the needs resulting Mdal Lsid 

from this expansion, the erection of a Due to the general plant U 


irpsum root and other details which and hot metal may be maintained in’ itr 
akc it tl]oroughly fireproof. at a satisfaefory temperature for ^inyv 

Afixer Metal Used 

, The arrangement for handling. 

Due to the generat plant layout at charges for the cupolas and for iacili. 


n«;w ingot-mold foundry' was undertaken Bethlehem, the ingot .mold foundry is taring their operation generally is o,f 
at Bethlehem. This plant, which only arranged for handling both hot metal consider'ablp interest. For serviM the 
recently was completed, is an unusual and pig iron. Hot metal is obtained cupolas, there are two plat fomtt; one. 
csfablishraent. Its capacity is 10,000 tons from blast furnaces which supply all at the level of the spout and the'ti^W 
of ingot mold.s, .stools and boUotn plates other departments of the plant; hence at the charging level. Pig irotl'smd 
per month. This output not only is a supply of hot metal cannot at all time.s scrap are loaded into flat boxt^^'^wiicli 
large enough to supply the full require- be obtained at the moment it is reipiired. arc brought to the .charging. 



^ f, » 
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J Pisf. 3-"'Thc Cupolaa ' arc 
Elevated go TKat ilie B€»t- 
toniA May Ivc Dropped 
Directly Into Cars Instead 
of on the Floor, Thus Sav- 
inti Expensive Handlint^. 
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by means pf tVo ^t6h: mnes which 
span thi . 

chargihfif’ ^ floor j '.'arjf 
gies whicb 

charging doorSJ‘\Whpf^^’tte 
scrap . d^airged - to ihatjte 

proper^^rqlfltmiittioh ..of fnd^ahd Juie 
All iten .is pi^rg<^ :hy W«ight;.;ttieU<‘ 
however^ is. dtarged by yoliifne. :. 

ffpw Coke is 

The tMii is ch<nrge4 thro^fe. 
at the front of the iapplSfc inld. : 
fnel ihrojU^h doOts T^«ar. J 

ddlvcrcd! to the in dri , 

are spn(tted,>dver ; track hoppcr^^^ 
fro»P':the“* hppptmvrthe' 

cope i conveyei^Hy^ a ■ sidf^ to 

bftiia' kbave -.•-•TSestt-. ■ 

bifta are thrcevin^^^^h^ >aiid:;.6«di ' hiM- : 

the fttel. pa§sci''.dntoi fijfeliTftcdilDUne • - ' . . - 

ets; the , flow being; contmtliid by- mcana. .:^t^*^ *^^^**‘***^ ovcoa^-fthe inoWs^ are. 

o£ gates at the bottoms of the bins.. the . pattern is set 


'V , : ' - -'V-f y*'' '■K’ ; '-' “ V'JiSi 


In order to facilitate the, removal of 
refuse from the cupolas, the latter were 
built at ail elevation so as to afford 
ample clearance for cars which are spot^ 
ted bciiealh them at tbo conclusion ql 
each heat. Into these cars, which oper- 
ate on rails, the bottom is dropped and 
the cars then are pushed to a dump 
whore their content ■« ^ are <lischarged. 
This system grcail^ decreases, the 
amount of work necessary around the 
eupblas and accordingly cuts down the. 
Lost of operation. In <irder to have a 
clear space beiicaVli the cupulas, the 
bottom doors are kept in jdace by 
pneumatic plungers, ’which au* released 
. at the titnc of dropping. 

- flp; the molding rtloor. specially de- 
signed. 3-parS' flasks are used. The 
flasks arc cast iron. Unlike the prac- 
tice at many plants where the spindle is 
molded separately and set on the hot 
tom plate, the IVthleheiti Steel t’o. molds 
and spindle a.-i a unit. In 
tl |i(m, i the spindle ' is set >ri 

keyed t*» the cn.st-iron plate. 



Me, ^ raised 

the spindle, being inainUmed fiddly ia ^ wide arid. ITS f^' 
position by the use of an arbor whichV. tnold#, tyheh 
fits in.side the top of the pattern and »Skwe reaching,, from^ thc 


to the itt order that the 

may be pourdd' frofli’.' the 
order to pour without causinjg 'ib}i|&;']^^^ 
thifijC mold, th^Ogh a^attenng 
m^aC the sprue^jijt 
large sand box.; ' ' 

The ukfi af.tbc^concteti'j^^^mhji'^^^^ 
form supercedes the‘ .old m«thold‘;oi/ 
ing in pits. It , has been .v J 
the platform makes it possj^lc^^i 
semblc, fltiish and pour the^fiib|4l 


centers it about the spindle. The flask 
then is lowered onto the bottom, after 
which sand i.s Riled in between the 
spindle and the pattern, and between 
the pattern and the flask, both* being 
rammed together. 'Tli^ flask is then 
-lifted and the pattern drawn. The ram- 
ming of the molds is done in pits, and 
the molding of the bottom and spindle 
in one piece results in a .smooth . ca,st- 
ing since tbi.s method prevents the 

formaton of fir|s which result ..ytrbeu ihc^ greater facility and a greater, d( 

.. . 1 ^ .safety than Js possiblte wfth ’ 

pouring method. i * 

’ i/enrroi 

In addition to the cranes 
material storage yard, the^ .’ani" ^ 

cleaning section of the foundt|i|^^V^^ 


spinflle is not integral w^ the bottom 
From the molding pit the molds are 
transferred by cranes to the drying 
ovens. There arc eight of these ovens, 
each 12 X 25 feet. They are of the 
car type and are fired with by-product 
i’.okc oven gas. The entrance to’ these 




ovens {.s ou the molding side , and the with one 40-tcn 


exit, from which the dried molds are 
clisrhargod, i.s op the pouring ^jde of the 
'shop, On being withdrawn from the 



cranes. The mixer depart^Jt^TiJi' ^ 
vided with a 100-ton ladle 
molding shop with three; 

The foundry is P*‘OvJde4., 

. mixing screen and With 
system for conveying 
'.the varioas floors. A .)30 , 

mihg machine baH bw 
.rwinning the ^ 

The foundry is provided with a 
c(|Uipnicnt of flasks large 
produce molds for ingots . ral^ging 


thft way from 6 X 6 ipiphes 
80 inches. Ingots oi ' the 
I >} weigh 34,000 potfh^. each, 

V||uipmcnt included a wet 
material for luting the ^ 
for mtxkig found^' fai 
, The foundry W pri^vSdW'. with the 

| il»ecessary equipment -foir^ fiuu^ihg east- 
‘ iron (ta!*^Yto^udiii«r-» plari«fiH‘ alW 
drill and flMier Scalfe'aiw w 
haiid for 'wet^inif the individual molds 
ric. coMnm i^toto oviHM^^riiK.iioLng ABK aisi;, CT' 4iUUi(ilj|>K A trs-TOOT as well as for weighinK Carload ship* 

mmtK PtATPflaM (IS WHICH tkk ni-KlUTft» BTWPS WIIRX pm'RlNi! ments of molds and of raw materials. 















O N THE evening of Jnly 4, 
which is also known and 
reierred to in these United 
States and outlying island 
possessions us' Independence Day, 1 
went for a stroll in* the park with 
the ultimate object of viewing the 
fireworks. Not verbal fireworks, but 
the real old simon ^ pure article, 
rockets, pin wheels, nigger chasers 
and roman candles. The younger 
members of the family had brought 
home glowing accounts during the day 
of the progress of the work. Every 
step in the process of setting up the 
frames and scaffolds for the, set 
pieces was carefully noted and re- 
ported upon. The evening meal was 
hurried through and we were on 
the ^ay. < 

I was accompanied on this excur- 
sion by two charming young ladies 
who made up in volubility what they 
lacked in stature. 1 have been paying 
these young 1adie,s* room and board 
bill for several years. I even buy 
clothes for them occasionally and if 
the shoes I bought for them were 
placed end to end they would reach 
from Fire Island light to the Golden 
Gate. 

They arrived at our modest home 
within a few years of each other, 


ance was a trifle unprepossessing — if you 
know what 1 mean. In the course of 
time 1 have come to share her enthu- 
siasm and now I am as willing to uphold 
their claims to feminine pulchritude as 
any knight of the olden time who laid 
a spear in rest to prove the superior 
charms of his lady love. From occa- 
sional remarks which I have heard 
these ladies make, especially on pay- 
days, I am led to believe that the 
feeling is reciprocal. All of which 
of course is very interesting to me, 
but what do you care? Nothing. 

Wc went down to the park and 
after strolling around for a while 
we found a nice grassy spot and sat 
down. The crowd began to gather 
and one of the young ladies ventured 
the opinion that there were about a 
million people present, I was doubt- 
ful. I told her 1 was not in a position 
to give her the exact figures but 1 
was quite positive it was not a 
million. “Well, then,'* said she. "half 
a million?” Judging from my ex- 
pression that I did not agree with 
her she compromised by saying, "It 
is the biggest crowd / ever .saw." 
1 told her she was perfectly right, 
that was just about the exact size 
of the crowd. 

There was music by the hand, 


speeches by promiueJI^ citizens, and 
community singing, lii a booth near- 
by a gentleman aiid^^s wife lately 
from some place in^i||j|entral Europe, 
dispensed ice cream .^id carbonated 
beverages. Needless to say the drinks 
were not sold under a good old 
sterling Anglo-Saxon title. The same 
process of cvolniion that is gradu- 
ally wiping out the predominance of 
any one race or nationality in this 
country is also playing hob with tmr 
language. How else do you account 
for the fact that drinks which were 
known a few years ago and still arc 
referred to in Boston as carbonated 
beverages are known in Buffalo, b'rie, 
Cleveland and all points West as 
"pop"? The attention of 'the secret 
service department should be direct- 
ed to this, the word "pop" has a 
teutonic sound. 

Just before it be.ramc dark I saw 
a hat waving above the crowd, The 
old dip looked fannliar and my opin- 
ion was verified a lew minutes later 
when I made out Bill's long nose 
and bandy legs. We celebrated his 
arrival with another roui^^^'j^thc 
"ice cold" which Bill rcW. \w’n- 
sisted upon paying for. B • / . 

The mayor thanked the 
and alt, for the attention to his few 


without credentials 
of any Wind. In 
fact they brought 
nothing, not even 
the clothes on their 
b a c ks. My lady 
wife, who is a» 
' su5piciou.s nature 
where strangers arc 
concerned, waived 
all ceremony on 
, their account and 
welcomed them 
quite effusively. 
1 thought, at the 
time, that she was 
rather over enthu- 
siastic considering 



reni^rks, he hoped 
lie would have 
the pleasure of ad- 
dressing them again 
on the next Fourth 
of July (great 
cheering) then an- 
nounced that the 
band woul4 play^: 
"The Star Spangl^ 
Banner/' to which 
he hipped alt would 
lend fheir voices, 
after which the 
pyrotechnic display 
would take place. 
Immediately after 
proefaiming to alt 


that their appear- 


m CBOVD BEGAN TO GATnEB 


the world that this 


n ^ . 
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was the land of Ae free and , the home 
of the brav^, the.^rowd wildly stampeded 
for the section ot the firetd which had 
been roped off. X was quite satisfied to 
stay where vrt were but thfe young 
ladies insisted on getting down to the 
firing line, X had received strict 
orders before leaving home to be 
“careful of those children and keep 
out the crowd*' but 1 .decided, to 
take a <^hancC and if anything hap- 
pened .1 couHLblame jt on .Bill. 

He went and by the judi- 

cious use of^jplb elbows and yelling 
of “gangway** every few steps we 
finally found ourselves up agaiiust 
the ropes. Soon the show was on 
in full swing and a chorus of “Ohs" 
and “Alls’* greeted every rocket. 

I asked Bill if he had any idea 
how fire works’ were made. He said 
he had seen some fireworks in the 
foundry on difTercnt occasions when a 
mold blew up or a ladle of iron 
upset, but that was as far as hts 
knowledge extended, 
simply pitiful how 
little the average 
man did know and 
he agreed with me. 

“Why, even in the 
foundry business," 
said he, “the con- 
dition. of alTairs is 
getting worse all 
the time. In the 
olden days, when 
\vc were ' young, a 
man had the op- 
portunity to learn 
every branch of 
the trade. If he 
did not care to 
take advantage of 
it, that was his 
these 


THB POUMDRY 

^ df i small tHiilding ' ‘Braas Poimdry/- 
and he attempted to enter. The pUce' 
was locked but he was a determined 
kind of bird and besides his sales- 
man's conscience (if there is such a 
thing) would give him no rest if Ite 
passed a foundry without attempting 
to make a sale. He knocked at the 
nearest house and a large colored 
lady came to the door with her sleeves 
rolled up and her arms wet from the 
wash tub. My friend bowed politely 
and asked the lady if she knew the 
foundry proprietor^ or where he hved. 
She .smiled on him expansively and 
saidi ‘Ah suah does, why ah owns 
him, he*s ma husban an he lives 
right hcah/ Oar hero made known 
his business and asked sf he might 
have the privilege of seeing him. 
‘Why, ce‘t'nly,* sard she ‘come right in 
an set down; he is out just now 
delivering de wash, he 
w’ill be back in a hour 


>y ibund'rymeu 'to 
ploye^ and predicts ' a '^tgtO; 
when the 'prescht 
foundry men dies and. the 




own 


fault. 



In 

;r and degenerate days the 
,so divided and subdivided 
cd that a man only gets 
ity to learn one opera- 
te cycle that goes to make 
is only a cog in the 
foundry gear wheel and if he drops 
out they can put a plug in his place. 
The all around foundryman will soon 
be classed with the dodo and the 
great auk. There soon won't be no 
such anintal." 

“Oh“ I said, “I don't know about 
that, i heard, the other day of at 
/feast, one alt around foundryman 
rigtht here iq 

“I*'d ;«5wd Bill, 

“where is "he?**’ . 

“Weli,'^ said i, ‘I'll . ^ I 

know about him' and ;ttien’ you' can . 
use your own judgment whether you 
want to go and aitfc him. or not A 
friend of mine was out 4i16ng Apahau**' 
kec avenue the other day selling 
foundry supplies. He saw a sign oyer 


Tins WAS Ama july yiu 

or two and will be right pleased to 
meet yeh.’ What do you think of 
that for an ail around foundryman?" 

“Sounds good/’ said Bilk I 

don't believe you. Your argument is 
irrevelant to the point at issue. When 
1 spoke of an all around foundryman, 
I did not mean one who was all 
around the neighborhood. Neither 
had I reference to one who was 
all around like a beer barrel or a 
doughnut or a pint of half-and-half. 
What I meant was a man who had 
learned the foundry bustneks thor- 
oughiys Thu situation in the foundry 
industry is fe^ly becoming serious. 
So sertods hk fact that the,. United 
States governmettt, throi^h > its de- 
pepdhment - of labor, is preparing to 
take .acUbu in the matter. In a pre- 
liminary: report prepared by the dc- 
partnient, . it Is pointed out tihat the 
supply , of skilled fptmdrymen is en- 
tirely inadequate to cope with the 
present volume of business. It re- 
grets that there is no apparent action 


Gloomy 

is nothing to be alarmed abdi^X||;j 
situation that is causing; 
your friend, the department 
so much uneasiness is simply ' 

Of times and methods cha.iigmgi>‘ 
we are young enough, we change; 
them and if we are not, we sit/ mi; 
fence and grumble because thin^, 
not done the way they vrerp ' 
we were boys. Alt the 
the world will not stop the mar^' 
events. So long as men have 
and use them cither from purq. lo^c. 
achievement or for love of 
gain so long will industrial'^ 

tions keep changlbg;f-X^ 
for the industry wUh^jnr^|f;';|| 
up and dying for wafit 'oi 
competent overseers’ v 
operatives after we fake $ 
our hands off the wheels / 
1 think you may let the 
undertaker take your n^feas^- ' 
urc any time. There tyere 
castings madeVon. 
this old c af th, 
thousands of yi^g 
before the pr^ll^ent 
g c n e r a t i .. ' 

fouridrymen l|leiw)ed ^ 
iheir way the- 
i.stcnce, and jthere / 
is no rcaso^ /why,: 
there sHoti^ . UQt ,; ' 
be' cMll«g3i&ih^de^^; 
after the ' 

of them .Wa/rbedn 

permanently bedded in a pit six' fekt ‘ 
two in the cemetery, , > ^ 

“The day of the all arpund iqaldkir / 
or foundryman has gone 
tendency in the foundry a^|^ every 
other business is to divide e^^y oper- 
ation into its component .pkrts» in 
order to employ more ,inen' ; gad 
get a larger output than would * othlirf 
wise be possible. In this way' g . 
minimurn of individual sl^ll is all 
that is required on the paVt of . the 
operatives. 

“The men in charge of foundries need 
to have a general knowledge o! 
foundry operations but not necessarily . 
an intimafe knoyrledge of all the de- 
tails. The boys .‘Who; are destined to 
become foremen and superintendents ' 
will find ways and means to get the 
necessary information. It is not the 
man who knows the most, who is the 
most valuable. It is the man who 
knows how to" use vrhat.he knows. 
Grant did not have any reputation as' . 
an A-1 all around soldier when Lio- 





• ulii i;i jor him, but he made a 
pr. II V ?.oocl job of a certain, little 
piMfjo^ition that was put up to him. 
Ni iihcr Lincoln or Cleveland learned 
tlK-ir trade la a modern president 
f:ufv:)ry but you must admit that they 
were coinpeteut journeymen presi- 
(iiMits. They had brains, ambition. 
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courage and a sense of justice, and 
that is a combination that will land 
a man in the front rank either with 
or without training, when it is ap> 
plied 

“Good night/’ said Bill, “if you arc 
going to drag politics into the thing 
you can munt me out. Besides that 
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peroration ot your’s is all second' 
hand stuff; I saw every word of it in a 
book I have at home/’ 

I indignantly dared him to prove 
it and avsked him what was the title 
of the book in which he had scf^ti it. 

“Tile dictionary/’ said he, with «*! 
:.ithcr sarca'^tic grin. 
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How and Why in Brass Founding 

# By Charles Vickers 





Proper Sand for Brass 
Castings 

We operate a small brass foundry 
and have been advised by one of our 
customers that we could produce finer 
brass castings if we used a french 
sand, IVe have tried to secure some 
of this sand but so far TVithout success. 
Can you advise us where to procure it? 
Also we would appreciate any advice 
c oncer Hin - the best sand to use for fine 
brass cas,..affs. 

French fend would be entirely un- 
suited to the class of castings being 
made in a small ordinary foundry. 
This sand is ti.sed in making statuary 
because it can be hammered against a 
pattern until so compact it will not 
br<'nk or tear when the section is re- 
moved. It is not suitable and is too 
^expensive for ordinary molding. If an 
exceedingly fine grade of sand is^ de- 
sired. Windsor Lock.s as it is known 
would be suitable, and it can be ob- 
laincd from any large foundry supply 
bouse. Wc are of the opjniph, though, 
that satisfactory castings can be'm^^ 
bv iisinc ofdlnarv brass molding sand 


make a specialty of fine grades of 
!>r.iss .sand. Probably the sand now 
being usc^l is of too coarse a grade 
and if this is found to be the case 
on cc)inparing with the fine sand, all 
the old sand should be thrown a.side 
nr 1 m* stored and used in coremaking. 
t)o n«)i mix it with the new and finer 
.Mind, otherwise the castings will show 
bttle iu;p»*viveniont. 

High Pressure Alloys 

n’r have lately experienced difficulty 
in getting castings that will not leak 
undey air pressure. We have tried an 
alloy of copper 90 per cent; phosphor tin 
10 per cent. The phosphor tin contained 
S per cr>ti phosphorus, andjpthus added 
0.5 prr cent phosphorus to the alloy. 
Another alloy tried was ctrppetp 88 per 
cent; tin, 10' per cent, and sfkc, 2 per 
cent, but both alloys leak afSdK) pounds 
air pressure. We are careful in meltinff 
the metals, using plenty of charcoal, cAS 
have tried both oH^fired and caki-fired 
furnaces with the same results,''' We 
make the cores Unth flour as a bihder, 
making them weak, then spray with Ilk- 
seed oil to produce a skin. 


il contained ido nnicb phosphorus, and 
the 88-10-2 i.s notoriously a difficult al- 
loy to withstand pressure. If neces- 
sary to use one of the two alloys that 
have been tried, .select the first one 
mentioned, but instead of u.siti|A$S^o.s- 
phor tin, change the formula® '‘^ler 
pci cent; common tin, tS 
phosphor tin, 2 per cent, anc^jUg^^lle 
lead can be added, about 2 per cent, in 
place of 2 per cent coppeff or even 2 per 
cent of tin, the alloy will be improved. 
The following alloy, however, has been 
very successfully used for castings sub- 
jecteiV to air pressures. Copper, 82 per 
cent; tin, 7.50 per cent; zinc, 5 per cent, 
and lead, 5.50 per cent. Sec that the 
casting 9 are made w^h extra high heads 
to fi^ve plenty of pressure to the metal 
and. pour with the metal hot, 

Bushings of'Gopper' Alloys 

We have» esf perienced considerable 
culty in making bushings of an alloy of 
copper, 80 pkr oent; tin, 10 pet cent^ and 
le^JlO per cent, rxerdsc pit rea- 
soddifr. care in meflltnd'\dnd dtolHing, 
i&thg chofiVilit^olP*}hf^ dfid work- 
ina the sand as drv as ods^le. but the 
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holes. How can we remedy* this can- 
diiionf IVe also would like to learn 
•jvhvre we can> ohuAn' reliable in]ormat%)n 
concerning ike staie 'of the copper mar- 
ket. ' ' ■’ 

Tlwc is a possibility that tlie porosity 
of the bushings is due to high sulphur 
in the fuel used in melting, the metal. 
'Ihis win result in a furnace almo.sjdicrc 
strongly impregnated with .sulphur di- 
oxide gas, which will he' absorbed by 
the copper jf the charcoal covering 
Inirns tlway and expose.** the metal to 
the furnace gases. Thi.s gas i.s also 
formed in the copper when Milplitir and 
Oxygen come into contact, and as the 
copper takes up. both these clemetu-s 
readily, the gas is easily formed in the 
copper. This is a simple explanation of 
how the gas is formed ; in reality the 
reactions arc probably quite complicated, 
to prevent the formation of holes, the 
met a! must he protected from the two 
elemc nts that cause them. This can be 
done by covering the metal while melt- 
ing with a tenacious flux, such as a mi.\- 
turc of powdered glass, borax and char- 
coal. Use about one part borax and 
charcoal to eight parts powdered glass. 

Ueliable information concerning the 
copper market can be obtained daily by 
subscribing to the Daily Iron Trade and 
Metal Market Report, Penton building, 
Cleveland, O. The subscription is $10 
uer year. 

Oacking of Aiuminum 
Crank Case Caelings 

* Wc have experienced difficulty in cast- 
ing a four-cylinder aluminum crankcase, 
about 18 by 9 inches in sisc. The inside 
of the case is cored out and although 
zuc have made the core as soft as pos- 
sible cQi^istcHt with sufficient strength 
foi^ff^Kbiing^ the casting cracked over 
ifi^^^^^^ross almost the entire side, 
got the core out as soon 
after casting. Could yon 
recommend a cote mixture suitable for 
this castings, &t Would you suggest that 
h a wedge-shaped arbor he placed in the 
core, and then be withdrawn as quickly 
as the cope could he removed from the 
poured mold? 

It is seldom that a casting can be 
released from the sand after being 
poured in time to permit it to shrink 
.. without cracking, because it is necessary 
to, wail until the mjCtjail. is no longer 
liquid befwe^'thc itiold can bif removed, 
and^^’/Witji ' tnoit metals and 'pUbys the 
contracljjon' then CaMh place, and 
the crack .h%s. fo.rmed M f! going, to 
form. Aluminum Jbrort^e is, cxcjpp- 
tioit ^0 this rule atj^ tha^, is whjf^^it 

1* for 

catkin there an 

before it' Icbiitracts^ and if the i,5 
opened the casting is removed Wit^ut 
.,diiRcMlly, but. If this Js not done in time 


the casting will grip the mold Armly and 
be difficjiilt to cfeSrt, and may possibly 
be broken/ 

Aluminum is tender as it congeals, but 
in spite of this complicated cored cast- 
ings are made continually without crack- 
ing- The important .thing is not to pour 
too hot. Por a thin casting pour at 
1300 degrees Fahr:, by pyrometer, and 
use a core that is more easily burnt 
than an oil sand core. Such a core is 
a flour sand core, burfacc hardened b.v 
spraying with molasses Water. 

Difllicuhie^ With Fire- 
IIo»e Couplings 

IVc have experienced , some difficull.\ 
in making fire hose amplings. The 
work proceeds saHsfactoril\ for period 
of months, then ive have trouble ivith 
iweessive breakage, the castings arc 
found to be perfectly sound, but crack 
under extansion. Our formula consists 
of copper, 8*> per cent; ciinc. 5 per cent: 
lead, 4.S per cent, and tin, 1.5 per rent. 
ICe use HO scrap mclals outside of our 
ozva turnings and gates. Wc would ap- 
preciate advice in regard to this*maiter. 

- The diflionhy heiut; intcrniittcat 
would indicate that .some impurity 
occa.sioiially gels into the metal and 
produces brittleness. If the alloy 
were a yellow brass, antimony w'ould 
cause this dilliculty when present in 
fractions of 1 per cent. With the* 
alloy used, however, it is difficult 
to SCO how .intimony can prodt^ce 
this breakage* unless it is present 
in oropnrtions higher than 1 per cent. 
The only certain way for discovering 
wdiat causes the trouble is to have 
.analyses made. Have a normal ca.st- 
ing analyzed, then when the castings 
begin to fail by breakage, have the 
broken castings analyzed and com- 
pare the analysis with that of the 
normal casting. If antimony is found 
in the broken casting and not in the 
other, it will be evident what has 
caused the difficulty. Whatever it is 
the analysis will detect it and i.s the 
eheape.st vtzKy of ruTiniug down the 
difficulty. 

I^nedict INickcl or. Bene- 
dict, Metol? 

Wc hgfie^ qn inquiry^ for an e^loy 
knozvfi ^^j^fnedief*, ^1^ wc 

would li^^y to obtain th€. fbrmufa for the 
same. We havc^ the formula for ^'Benc- 
tjjickel, but this is npt the mixture 
requiri^ We i^ssamc * mixture . is^ 
simiJar^^ 'to the mef^l , . copper, 

^‘Benedict” hi^el is an alloy of copper 
and fikkcl the projmrtions of uchich may 
vary within considerable limhs, but 


usuall} ic' U> cbinpdecd 'pf'' 
per- cent, ' Nickel 20'' per ' 
rolling mixture and is . u^ii 
connected wifh plumbing 
cause it is white and 
able appearance after the nidfA!?!., 

Ixis worn off. ‘Tfenedict” 
urtothor name for ‘‘Benedict, 
applies to the sainc mixture. 
it is possible lhai locally \ ;i 

might be applied to any > 0 ^^^ 
therefore, if it is reasonably ceirtajii| ^ 
a yellow brass is desired, the 
mentioned could bO used. 
regular admiralty metal it 
advisable to u.se some mixtutes 
well, H the castings are to ftc ’ m 
chined, the following mixture' ' 
give satis factibn ; Copper, ^0 
zinc. 25 per cent; tin, 2 per 
leaii. 3 per cent. It would be 
to get a .s.imple of this particular 
diet’* metal, ami if it has a wlufq 
u is a copper-nickel alloy; if 
copper-zinc alloy, when the aboyer'e 
turc should bo used, and if it is^^gol^i 
color, it is a* red brass, and any .xjr-'.. 
ilinary* mixture of fed metal af 

edbpe^r. 85 per ewf ; tm, S per ceht|,:iin/el: 
5 per cent; lead, 5 per cent, would /prove' 
:»alis factory, ' 



Properties of Niekel-C^j^- 
per Alloys ' 

Kifidh advise us regarding 
nickel alloys such as copper ptek 'Cstdif, 
nickel, 2 per rent Wc are confitti 
regard the proper ppurfinp 
lure for ' these alloys. 

According to Hiorns there h^; 
chemical compounds of cop|ier ani 
nickel, neither is there any } 
mixture, as the two mefals,< sp^d 
sohnioits or mixed crystals Hiit:- 
portions. All the alloys wltll . .q>iW5.s 
of nickel are magnetic, aiid With 
excess of copper are nonma^^C. Soft 
drawn alloys of copper 98 and 

nickel 2 per cent, have a Strength 

of 32,200 pounds per ttqtiare' 'inch, . aiid 
when hard drawn, 33,^2 pc^nds tchstle 
strength. With S per cent nickel 
un'.ilc strength of soft ^awti mitCr 
rial is the same as the 2 pcif. cent nickel 
.illoy, and at 25 per cent , nlckct the, 
leii«^ilc strength is ponnds 

per .•square inch. ’* V 

In casting an ^Uoy, q£ copper het 
cent and nickel i per cent, treat ' it m 
every re.spcct th^e same as pure cO;^r 
n.N the content of imidkcl is too small to^ 
have any effect > from a foundry stand** 
point. The cppper-niekel alk>y will. re**, 
quire dcqijadtaing exactly the same as 
in the ca^ of pure copper, ojheryyise 

sihco-cjtmum . copi^ 
or ma^icsluin-phosphor shouiil 

be used in deoxidizing copper for shell 
bands, othervyise its dusltlity 


Where Converter Castings Are Made 

Cupolas Used for Mcltinif the Metal in Converter Steel Foundries Show 
Remarkable Performance When Compared With the Practice 
Current in Most Gray Iron Shops 


HLiN Henry Bessemer con- 
ceived tlie idcia and later put 
into actual practice the princi- 
j)lc of blowing a current of 
:i!r through a quantity of moUen iron 
thus converting it into steel, it is doubt- 
ful if be realized wliat a tremendous 
impetus the invention was to give to 
world trade. The development and im- 
portance of the steel industry may be 
likened to a certain extent to the career 
of the distinguished inventor. 

There are many foundries in tliis 
country which make steel caslings by 
the btssemer process exclusively, and of 
the.se the Burnside Steel I'oiiudry Cn., 
Chicago, is fairly reprcseiualivc. 'I'bi.s 
company specializes in railway and Irac- 
tloii work, but also docs :i general jol)- 
bing business in small and mcvliuni .sized 
castings. The plan, 

Fig. 4, .shows the ar- 
rangement of the plant 
and ' the location of 
various units that enter 
into the manufacturing 
activities. The building 
covers 31,600 square 
feet which* may be 
divided into four sec- 
tions. Reading up and 
from left to right they 
arc: The molding floor, 

180 X 60 feet ; sand 
blast and cleaning room 
100 X 20 feet; and the 
niaiti bay 280 x 40 feet, 
one end of which is de- 
voted to molding and 
the other to cleaning 
the castings. The sec- 
tion of the building 
shown in the upper part 
of the plan 280 x 20 
feet is occupied by the 
'core ovens,, . core room, 
cupolas and. converters, 
the power house, arc 
welder and annealing 
Ovens. This wing of 
the building as well as 
, that portion housing the 
sand blast and tumbling 
barrels on the opposite 
side are 'extensions to 
the main building. The 
buildings are of sled 
frame construction with 
the rot»f and ends cov- 
ered with ■'Corrugated 
sheet steel. The ^t- 
^idc wall between ' the 


columns is built of brick to a 
heigitt of four feet. From this 
elevation to the roof is one continu- 
ous w'indow sash c.xl ending the entire 
length of the building. Fig. 3 itidicatcs 
the C'xcdlent lighting and ventilating 
faedilies thus afTorded. The columns 
are 'JO feet apart on the center lines, 
and between each pair are twelve 6-pane 
^ectiolls of \vindf)vvs wbicli are bung on 
jiivuls and c.in bo adju'^ted from the 
door. Fig. 3 also show\s a .section of 
the .shop where the light work is made. 
A day's supply of cores for one of the 
jobs which is going through on a pro- 
duction basis is piled in the foreground. 
This part of the sli(,p, as may be seen 
from the plan, Fig. 4, is equipped with 
11 molding machines of various types 
and makes There are six Buch hand 


jolt and s<jiiee7e, one jolt squeeze and 
pattern draw constructed by The Arcade 
Mfg. Co., Freeport, 111., two. Osborn 
jolt and squeeze, and two plain squeezers 
from tile Federal Foundry Supply C6., 
Cleveland. In addition to tliese there 
are two heavy-duty jolt roll-over pattern 
draw machines in the main bay, built by 
the Cleveland-Oshorn Mfg. Co., Cleve- 
land. 

Nearly all the W'ork is light and is 
poured in greeti sand. Some of the 
molds made in the bay devoted to licavy 
work arc poured green and some of 
them are skin dried. It depends more 
on the shape of tlie casting than on the 
weight, whether the mold is to 1)C dried 
or not. 

h'ig. 2 illustrates the machine on which. 
groiKsers are made for caterpillar ira^ 
tors. It is Huch com- 
bination hand jolt roll- 
over pattern draw which 
takes both cope and 
drag at one time. .In 
the illustration the cope 
and drag are ready to 
lie taken away from the 
machine and set on the 
door. After they are 
lifted, the platforms on 
which they arc resting 
wil! be swung in under, 
to receive the pattern 
boards. An ingenious 
roll-over clamping de- 
vice i.s in jmi this 
machine. \^hc 

cope and draX 
med and tlS 
boards in placWSir^ar’ 
Fig. 2, is laid across 
with the pads CC rest- 
ing one on each bottom 
board. The clamp B is 
then swung upright, the 
gap' in the damp en- 
gaging the bar A. The 
ends of the bar instead 
of being round, are 
eccentric; therefore by 
a turn of the handle D 
the bar is locked. , The 
end of the clamp bolt 
is threaded and there- 
fore it may be adjusted 
to fit flasks of different 
heights. The pattern 
and flask repair shop ii 
located in a closed 
balcony at one end of 
the light work bay. In 



no. 1- NE.\KLY RE.\r)Y TO TIP AND POUR— THE RBSSEMER CONVERTER LN ACTION 
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FIO. 2- ONE OF TUE MACIimES ON WHICJI THE GBOUgER MOUHI ARE MADE— NOTE THE CLAMFlNQ BAR A FOR HOLDING COPE AND pRAO Wfl^l 

rUUNlNG. FIG. 3”A DAY'S SUPPLY OF CORES FOR TWO MACHINES . 

.additiiHi to the equipineiit of an ordinary Most of tVie work made on this floor over the shop in hull ladles. Th}* ap** ’ 
pattern shop a miniature aluminnni and consists of miscellaneou.s parts with only plies only to the litjrht work. The heavy 
brass foundry is provided in which to one or two molds of a kind. Sc»mc of castings, of course, are i>ourcd direct 
make or repair metal patterns. The guan- the castings in this bay are poured in from the crane ladle. Unless othierwiae 
tity of metal used at any one time, of green sand, but most of the molds arc specified the heavy castings arc jg>ur^ 
course, is not large and is melted in a skin dried. Gas torchc.s are used ex- last from each heat. This i$ to 
small open gas-fircd furnace. tensivciy for tliis purpose, although in a higher . carbon content in thic heavy 

Onc-tliird of the main bay is devoted some instances charcoal is found, to be than Ae light castings. In tber'ipw-,. 
to medium sized and heavy work, and more convenient. Frequently both verier the carhion is blown down'j^,(Kl8,: 
is served by a Northern crane, jnethods are used on the same mold ; per cent or 0.20 per cent or eve^^loWer 

Here also is located a 6-foot Simpson the gas torch on the drag and the char- for some classes of work. ‘It ^k^poured . 

grinding pan for mixing the facing sand coal fire under the cope. from the ve.sscl into the ladle anVj A fter-, 

for the molders and two jolt roll-over The method of handling molten steel tain amount taken to pour the casft^': 
draw machines made by the Cleveland- is illustrated in Fig. 5. The tap ladle ings. After a given amount haA beeip.? 
Osborn Mfg. Co., Cleveland. These are is taken from the converter by the crane taken out it becomes necessary^ 
utilized when .there is a large number and set on ythc pouring stand .shown, the carl>on to a point suitabl{^;'lor."thftv 

of molds to make from one pattern. From this stand mrtal is distributed all heavier castings. For this It'; 



l^%74--rPbAN^0P-Tt^E-rRUN&RY 8110WIN0 THE LECATION OF BfOLDlNa MACHINEfl. CORE ROOM, MBI.TJNC ITNrn. POWER HOUSE AND 

ANNHALING OVENS 


''.-I ‘‘I* 









• the foundry, . ^Septeinlicf 1,1919 

- ■ ' i‘ ' ' ' - sfra', , y , 



KIM, MAKInI; I\ST\M.\TI0N TUB ys IM’ll KrUNACT SI TIM.IKS IRON FOR TJIK P '• TON <*ONVKttTKR AND TIIK 42.IN(:H f^ri»Ol.A 

SKRVBS TDK TON VKSSFL 


iiwllc of iron in hrounlii^ <hivci nom 
tHc ctip'ola >iTiid eiuuifrli inm train 
fvrred to the ladle nf sled tu luiiiv tlir 
carlion to the desired point 
Thc' converter at the U'fi, m 3. 
lilows: a 2ti(K)*i)ouiid charier w \f< 

minitWH. V\1ioii thc color oi* ili» Ham*- 
Itikdicates that the proper carhoji conicnl 
Eai -been reached, blowing* is sUoM'cd 
and the steel poured into t,he ladle. Here 
the fewsiheon and ferr<:«nau;.*:ancse an 
aiUled to*‘b.rin^‘tt;‘to the desited analysis 
are equipped with direct 
^onri'mc,d(,^clect|5^^ tilting mo- 

^m*ry. two cupolas and two 

Coiiverteri in this shop, each pair cointi 
lutes a Cf>mpU*te steel niCldnR unit in 
itself. At thc time the photoRrapli was 
taken only the smaller one was in emii" 


'I’he lai*RC converter is seised 
i \ .1 4d-liich cupola and has a rated 
lapaulx 1)1 oOdO pounds The sinnllei 
‘»ne is lers'd by a i8diieh eujiola and 
bl'ovs -’{)()'» pounds eadi he.it .-\t an 
;i\er,iee * i ilirec* Insais an hoiii lhar 
oa'iiiis ihat ihe 2H-iiuh ta^sda has to 
Slip})!) nearly 8IHK) poiiiuhs <d‘ iron every 
hour t«n* D v.i* 7 hours a day, and not 
only lor one <la\ I ml for every day in 
the week. Iron lonndrynien who havt 
irniiMi' vvilli theii J*tirn.*ee.s 0 )uld derive 
.1 Ri’eat deal ot prolit by. lakiuR a leal 
out of this sti'el foundryman's iKwk 
In fact a ptiionnance that W'oiild be re- 
.uardeil as ri*mark,’!»le in most iron foun- 
dries is here treated a'^ a^ , matter oi 
course. HettiiiR 20 ton> iif iron out oi 
a 28-ineh furnace in 0 or 7 hours is 


looked upon a', an ordinary pari vit the 
days work 

In rile illustiMiion, Fir. 5, it will l)c 
noted thill the windhox is eonside.rahl\ 
InylKi tlian is u>iial in iTirnriees of lliis 
si/e. The sla:j hs))e is IS inches above 
the sand lied, which means that the 
furnace liohl.^ approximately I HOI) pounds 
of iron before each tap, and tliereforc 
twi) tapv will form a charge for the 
0 )nverter. The size .of the furnace and 
the speed of the melting in an installa- 
tion of this kind depends aUoa^ r- on 
the ability of the converter to. lake' CJyje 
•jf the metal 1‘he furnace %harge corf- 
si sis of 60 per cent steel scrap in the 
form of shoi> scrap, draw-bar knuckles 
and coil springs. To this is added 40 
per cent I«ivv phosphor pig iron. Thc 
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f re GOmparatively^, 
conutituting- 

acciH^t of the iujglL,^>crccnt»gi^^ 

*iV hi^i 

^^•^##Q®recl> the. ratio b(;|^okc to 'irr>« 

ahom S or fe,. lo 1. A ‘sj\ 0 !\fel- . 
fill pr'liniestoiic ihrowu on cac]i 
<‘h^ge fluX'. A Wast pressure of 

10 is raamtainoc! 

heat it8d? is supplied by a positive 
>sMre\4aowi?r. The ladles .Vf ‘iron are 
takW. -^from the i.^muco "to the cop’- 
tTner' ty the ihe.lnela^ i/ 

hlotva cranes aKain take it aw^; . 

The iai^ty5Ky of the steel for mosl , of' 
ihe watk is 0,tS • per cent carbon, 0.30 
per cent «ilicauV.0.08 per cent sulphur, 
0.05 per cent phosphorus atiil.0.65 per 
cent manganese: .The carfepn is some- 


F OVkpRY 

rw is >..cotnfortaWc ,h loading 

.Wd ^ > 1 s 6 ^ Ti '^^pahle^ ' of 
;'l;he load pos- 
sibte .inth the "iSypo of bairow having 
pxie A..sj>ar track runs alongside 

the building ajrt^ a 1 ^ the raw nuiiorliid, 
coke. Kwatone, sand, eic., is un- 
loaded and piled close to the building 
The powerhouse is partitioned oflh 
• from Oh* rest of the building. The 
enuipme]^! corisLsts of two atigle-com 
pound air compressors manufacrured h> 
the Sullivan Machmery Co.. Chicago. 
TlurtiC have a rated capacity of 450 and 
1100 cubic feel of air a minnie, rc.spcc.- 
lively. The blowers for the two con- 
verters and fur the 28 -inch otilH>la were 
huilf hy the I*. H. & F. ^f. J\(>ot.s Co.. 
G'uinerivllle. Iijd. The blower for the 


. , • . . ' -vVf^.Ssijr. “ v*-' ?>■ 

of thi:_ oyiat>,;ar<t’'heiilitS 4 ‘ 

' Wti pytp ; gair ^ 

ports 0% thcvK^l)^; 

.ately^ itn^ef< '"fhe' 
vjpWnward/ In 
•motion ch^nber is 
both .cases, the 

^ ^F'ahr. Thin ’ femperajUin^' 

' W I wo or three hoiir^^tfi 
the M/.t\ and geheral chnra. 
rlic ca.stings undergoing.^ 
is then aflojfed td.dro}>. When;tife^ 
peraturf reaves 1000 degrei^^j^^^^ 
castings niay be tak4rf^: out. 


generally left 
to handle. 

The core, room 4)ecup^:;4:fiji 
along one .side'extwiing 





Kin. 7 THK CORK ROOM ' A STAND AT EACH GOREMAKK It’S BENCH SKHVEN TO- Hai.D HIS PLATES 



iimcs’ raised to as high as 0.80 per cent 
for largb. work and 'fx 5 r^ special castings,' 
The cupola charging floor is .-served 
by a hydroair elevator. Adjacent to the . 
elevator there is a cyKtidrical tank 4 'feet 
•in' Jerigtlr by 20 inches in diameter whidi 
is kept filled with water in .4ummer and 
oil in wtWr. Froth this tank <jnc pipe 
leads tlx; tile clcyatpr cylinder and 
other ' air t^ply lintc. By op^hing \ 

’sw the "cose . 


- ftsc/' .By • 


two w^ch wheels. st^eoThar- 


42-inch cupola is a (Ycrieral Electric 
r'eiitrifugal Mowing unit. The cupolas 
operate on- a 10 or 12Mnince blast, but 
lUe ccjiiverters require from 2}4 to 
4 -pound pressure. 

-The facilities for cleaning the casting*^ 
are quite ample. They include a sand 
Mast room 10x12 feef, manufactured 
by... the Pangborn Hag;erstown, 

Md.; ypjie corphined 

' 1 ^ also ■ 

directly on the floor of the oven. Both 


TO-HW.D HIS PLATES ■ 

■■ ' ' 

convener to the end of the.^jillld^g^-'^ 

sand cores are used thtcr^^OliXt ' ' 

sand for them is intxed^h^y? 

then passed IhVoogh^tf ' 'Col^ 

riddle. Fig." 7 . ■ ’^pWs;' 

and Stands fojc linfdttig 

When comTncndrij^viiiTfei'k ]plai^^^ 

six j)lates on ,his, 
top plate wdth''cpf«ll|«K^ 

'oven and 

gets^a. fresh of -platifl^,^.jThp'cop;^^ 
aj:c dried inrt^e^^^-fiml Svi^ns. .T^: 
, of the Qverts aife; of drawer tyjfiiife* 
r siiK^ ‘ ’ ncarlyf ‘ att ‘ the coref ' aye • 

large ctIW' 

through to the center more quickly. 
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Systems Change With the Times 

VKN'^l'S have moved rapidly daring the past 
decade. There is not such a sharp line of 
demarcation between the shop and the office 
as there once was. In one way the re- 
cent war has been a bfessing. It has (Jraggied 
out of their hiding place.s and off their pedes-, 
tals many a hoary fetish and belief ; it has turned 
the light of ridicule on many a selfish proposition and 
punched full of holes the armor of conceit in which 
some long established practices were wont to take 
refuge. The fouiulryman who keeps abreast of the' 
times know and recognizes these facts and adapts 
hiin.sclf to meet them. He cheerfully scraps tools 
and |)rocesse.s when they become obsolete and just as 
cheerfully he scraps systems of 'management which 
might have been pt^rfcct in his father’s time but which 
he knows are not in harmony wdth existing conditions, 
'file spirit of co-^operation and the square deal are 
.spreading. 


Light on Nonfferroas Metallurgy 

O URING the war a prominent foundry in the 
Middle West was asked to make eight hun- 
dred aluminum crankcase castings for air- 
plane engines. The patterns were fitted up 
carefully and eight hundred molds were poured, but. 
only three hundred and eighty good castings resulted. ' 
Experiences like this arc not uncommon in nonferrous 
shops, specially wdien dealing with alloys of aluminum. 
Stories are current to the effect that certain found- 
ries hold their average losses to less than 10 per cent 
but they are rno.stly myths. As a matter of fact alumi- 
num is a difficult metal to handle and vfhile losses 
do not usually exceed 50 per cent, as in the instance 
cited, they are prone to be heavy even under the 
most satisfactory conditions. 

"J'he situation, however, is creating its own remedy. 
Scientific research in the metallurgy of aluminum 
alloys is being stimulated on a large scale. In addi- 
tion to the splendidly equipped and ably manned 
laboratories maintained by producers of aluminum 
products, such as that of the Aluminum Castings 
Co. described in our June 15 issue, the goverqjiicnt 
is taking up the problem through the bureau of 
mines. Some of the first fruits of this effort are 
made available in this issue in an article on “Un- 
soundness in Aluminum Castings,*' by Robert J. An- 
derson. Mr. Anderson believes that porosity is one 
of the chief difficulties that must be overcome in con- 
nection with the development of satisfactory alumi- 
num foundry conditions. His experiments indicate 
that porosity is a function of the pouring temperature, 
the maximum temperature to which the charge was 
heated in the furnace, and the length of time required 
to melt the charge. Mr. Anderson's conclusions are , 
tentative but they point the way to an interesting and 
profitable field of inve.stigation, wJtich, it is to be 
hoped, will be more thoroughly explored. 

As Mr. Anderson says, porosity is ha myth, and ^ 
his statement is corroborated by the figures on alumi- 
num foundry losses presented in our July 1 issue. 
One of the most encouraging features of the^gov- 
ernment’s investigation of this problem lies in the 
fact that the results of its work are public. There 
has been too much mystery in the past regarding 
nonferroiLs metallurg>^ An atmosphere of alchemy 
is not conducive to progress. 


Trade Outlook in the Foundry lud 


. . Vi" '.•V,'! 



^HE tide of orders for castings continues to 
rise and the books of some gray-iron found- 
ries arc overflowing. Prices of both raw 
materials and castings are less sensitive to 
small nuctUations in detnand than was the case a 
few mouths ago. This relative stabilization of the 
price situation, even though it be temporary, i.s a busi- 
ness factor of considerable importance. Generally 
speakii^, the world’s production of commodities is 
^increasing as a^.$ult of the tendency to restore normal 
conditibtw, an® after the first rush of post war 
demand is oVe'^ gradual price liquidation must follow. 

^ Automobile and tractor manufac- 
turers in the Middle West have ex- 
Orders ^ hausted the capacity of the foundries 
Gotn^ East^.in their immediate district, and as 
a result inquiries for large quantities 
of gray-iron cylinder and other motor 
car castings are finding their way east. This is one 
of the most notable developments in the casting mar- 
ket. One inquiry now pending in the east calls for 
numerous different kinds of castings, and the num- 
ber of castings 


Prices Of 

Itm 

Raw Materials for Foundry Use 
CORRECTED TO AUG. 21, 

Scrap 


No. 2 Foundry, V'Alley 

$26.75 

•Httavy meltins ateel. Vol'ey... 

$21.00 to 21.60 

No. 2 Southern. BirmlnRham.. . 

27.50 

Jloavy melting steel, Pittsburgh 

21.00 to 21.50 

No. 2 Foundry, ChlcoRo. ...... 

26.75 

Heavy melting steel, tlilcago... 

20.00 to 30 50 

No. 2 . Foundry, ritilndrlphlo. . . 

28.50 to 50 

move plate. Chtciigo 

35.00 to 25.50. 

BttAle. Valley 

25.75 

No. 1 cist. Oiirago 

27.50 to 28.00 

MalVable, Chlraifo 

Malleable, BulTaio 

Coke 

27.25 

No. 1 cost. Philadelphia 

25.110 to 30.00 

27.25 

No. 1 cast, Birmingham 

r^r vbeeis. Iron, Pittalurrgh. . . . 
Car whee'b. Iron, Chlcngo 

24^00 to 26.00 
25.00 to 26.50 

24 30 to 25.00 

Connellsvllle foundry coke 

.. 5.60 to 6.50 

Ballroad malleable, CliJeugo 

2.1.50 to 24 00 

>Wlse county foundry coke 

. 6.G0to7.50 

Agricultural malleable, Chicago. . 

21.50 to 22.50 


in each classih- 
. cation ranges 
•from 15,000 to 
20,000. Another 
inquiry almost as 
large is also cur- 
rent. It is not 
known whether 
any eastern cast- 
ing shops are con- 
sidering these in- 
quiries seriously, 
since the booking 
of the orders 

would necessitate considerable floor space and the pur- 
cliase of a large amount of additional equipment. Ad- 
ditional labor also would be required. It is stated, how- 
ever, that if this business is placed in the east, it will 
remain there i.>ermanently, the buyers agreeing to place 
orders regularly in the future with eastern foiuidries. 
It is not unlikely, therefore, that a few eastern plants 
may l>e prevailed ujion to provide the necessary equip- 
ment to handle this work. Although the gray-iron 
foundry business is exceedingly good in all sections 
of the country, it is probably showing more activity 
in the east than elsewhere and in. addition to the 
automobile work just mentioned, numerous other 
•orders are in siglit. A great improvement in con- 
ditions is reported by producers in Newark and 
other northern NeW Jersey districts.. The foundries 
in that territory have as much work a.s they can 
.handle. While prices on castings in the Newark dis- 
trict have not diangcd materially itr the past two 
-weeit8,..they c(Mjj||tMJ*u.stfong ahd there Is no longer 
,ahy.-:^Spcw5tl<MfVtorcfiitrjquotations. In metropolitan 
Nay^, York .where tinsariafactory conditions have been 
Q(^d previously, 'catGsidbt'able improvement has taken 
place. Fbhndries in . this territory , devoted to the 
production of bmamentad iron work, which have been 
funnj.ng very slai^, now say that .ordere for castings 
are oegimilnfil to appear in greater volume. As a 
result these foundries also are less ea^er to cut price.s, 
although some shading still is being done. In the 


Cleveland and Other central western- ' 
volume of inquiries for iron castings sh^ji»;.ni^?if 
roent and similar conditions are noted in 
Viillcy territory. Prices are firm throughtjtlf:^ 
country. i};^ 

One of the principal 
occupying the attention 
Labor is men in various .sections - 
Scarce country is the shortage .Of 

of all kinds, particularly bp' ^ 
labor. For five years 
been practically no immigration and since 
of the year emigration has been considerably, .iil 
effect of this situation is becoming more artd .'iW 
pronounced in the unskilled labor market a;ai. 
goes on. Because of the shortage of unskilled lah 
. and handymen suitable for operating machi^e^r 
is difficult to maintain operations, even wheyy f 
foundries have plenty of work on their booky,-. 
course, these conditions add. to the instability ^ 
the labor situation. - Wages, however, are .i^lrl^ 
steady for the time being and in districts wher 

union shops 
operated if is 
expected therje'^ 
wilt be' an^? 
change in cttrretU: 
rates until' mcist^ 
i n g agre|«n?nts i 
expire. A'jloitgj 
the casterh.; sea- 'i 
board the„.|ii u m- 
ber of nj^ti, .apr..^ 
plying fpf ..vrpri^. 

IS very smiaU ajid V 
the usual 
supply of lupld-,' > 

ers and common laborers is almost nonex,i^yttt. 

The rush for pig iron whicb -has. 

» %M ^ t * evidence dunpg past- 

Raw Material month, ha.s subsided to . AOtlie 
Markets tent, although the demand for aU;.*' 
grades .suitable for casiinj^- pttrs-X 
poses, continues heavy, ■ -}ilos,t .proiiU;^; 
(lucers arc booked up for the remainder bf the year:/ ;'^ 
It is now believed in the Middle Wcstotliat . sbmy 
shortage may be felt later in the year a»- inquiry il, ' 
still active in the Chicago territory and many meltr ■ 
ers apparently have not covered. Prices arc abotit ' 
$1 a ton higher in the south. Scrap, quotatfods.-;, 
however, are generally low owing to larger offerings -, i 
froni country .sources. The .coke market has ex-! If 
perienced a radical change in the past two 
and iastead of being in the buyer’s favor, it is li&w.ff 
tending strongly toward prie.es in effect during, tKft?.! 
period of goverqment control.- The transiiion of tbeif.’ 
c-oke market from a condition of weakness, to one dif* 
strength may be ascribed to the fact that fear of a>? 
.shortage later in the year has prompted considerable 
buying for stock. Buying of nonferfouS metals is oit f 
a comparatively small scale. The shortage of labor 
ha.s curtailed the production of copper, zitic and lead. - ,'^ 
Prices of nonferrons metals are moving -within feta*,-y 
tively narrow limits. New York quotations are as fpl- 
lows: Casting copper, 22.50c; lead, 5,9Qp to 6c; tin,;'^ 
56c; antimony, 8,75c; aluminuq^V No. 12 alloy, 28c.‘ \ 
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8 and Goings of Fonndrynien 




a lMilvNK F. HALL, who was 
TC“flecte«.l president of the 
National Association of Pat- 
tern Manufacturers at its 
•conj annual convention, held at the 
'otol Statlcr, Buffalo, Aug. 16-17, is 
;neral manager of the Newark Stamp- 
ij? k Foundry Co., Newark, O. Mr, 
all enters bis third term as president, 
iving held that office in the original 
rganization, known as the Inter-State 
ssociation of Pattern Manufacturers, 
hich became the National association 
i 1918. It was at the suggestion of 
Ir. Ball and H. O- Melvin of Columbus, 
L, tiiat an organization of this char- 
:tcr was started an<l proof of its popu- 
Lfity is found in the Lvt that in the 
ast year its membership has gnnvn 
rom 28 to over 200. 

L. G, William.s, l‘'asl View Farm, 
6, Box SO, Hopkinsville, Ky., is or- 
anizing a company to build a plant in 
yklahoma for the manufacture of farm 
nd mining machinery, A small foundry 
quipped with modern devices, an up-to- 
ate brass foundry, machine, • black- 
mith*s and forge shops, equipped with 
abor-saving appliances and automatic 
nachitHTy, and a pattern shop with 
nodern wood-working equipment all arc 
ontemplated. ^ 

W. L. Shaughnessy and J. P. Carney of 
he William L, Shaughnessy Co., Clard- 
ler, Mass., manufacturer of casket hard- 
varc, recently purchased the foundry, 
tpe rated by I^ord, Stone Co,, Otter 
'liver, Mass. They wdll form a new 
•ompany, iiirorporalcd at $50,000, to be 
mow'n as the Otter River Foundry Co. 
They will continue the manufaclure of 
itoves, which the foundry has been pro- 
liidng for a number of years. 

F. J. McGrail, who has had charge of 
he foundries of the Honolulu Iron 
•Vorks Co., Honolulu. H.iwaii, for s^imc 
inie, formerly was with the Henry 1C 
iVorthinglon Pump Co., Harrison, N. J.. 
ind for eight years was foundry super- 
ntendent of the .Slruther.s-Wells 
\Varren, Pa., resigning that position in 
ocale in Honolulu last May. 

b>iv\'ard Shcarson of Sbearstm. Ham 
mill k Cl).. New York, resigned recently 
i.s difector of tbe American Steel 
Foundries. 

r. r. Blank, who reccnilv ri^gne-l 
tr^mi the bureau ‘'f mines, where be was 
loing eAperimental work in oouneciioii 
wiili tl’.e extraction of belmm from na- 
hual v»as for use m lalloons, now i.^ 
tdemified e ith the WiKen Foundry & 
Miteliine Ci>.. Pontiac. • ■ MiVb., fk»ing 
foundry iflTiciency wort,- .oid a-Hsitting 


the foundry engineer in foundry meth- 
ud.s, Mr. Blank enli.slcai in the chemi- 
cal warfare service division in Septem- 
ber, 1917, and wa.s discharged as a 
lieutenant in January, 1918, when he ac- 
cepted the position in the bnre»au of 
mines. Prior to his enlistment, he wa? 
connected with the methods department 
of the Western Electric Co., Hawthorne 
station, Chicago, having charge of the 
methods and efticiency work in its 
foun<lric$. 

George N. IVek, formerly vice chair- 
man of the war indu.siries board and 



KtlURNF. K. BALL 

loriucr vice pre.sident of Deere it (.'o., 
Moline, lib. has been elected ])resident 
and getieral manager of the Muliiie 
IMuvv t’o., tn fill the vacancy caused 
hy the leiircnu-rit of blank G. .Mien, 
wlio was its bead for many years. 

C. Bateman Swasey was recently elect- 
ed treasurer of the Belcher Malleable 
Iron Co., KasUiu, Mass. Fmmerly Mr 
Swasey was supentUendent of die ti'^r- 
liiini Mfg. Co.'s Allen awiine plant. 
Providence, R. J. 

Lieut. Clifford L,. Snyder, who recently 
\v.i> di-^ebarged from the army, has be- 
come affiliated with the technical staff 
-'f the Detroit Testing Laboratory as 
sales engineer. Lieutenant Snyder re- 
ceived his conlfnisvSioti at Fort .Sheridan, 


Illinois, and later was transferred u> 
the nitrate division in charge of con- 
struction work at plant No. I. Shef- 
field, Ala. 

H. C. Southgate, formerly local treas- 
urer of tlic Chicago works of the Na- 
tional Malleable Castings Co., Cleveland, 
who has been absent from the 
tion for the past sevtn ycars^ kas^ 
turned to the Chicago works as as- 
.sistant local treasurer. . , 

Andrew K, Barr has beixr nuKle 
foiimlry superintendent at the Wakefield,. 
Mass,, 'branch of the Gihhy Foundry Co., 
Boston. He formerly was foreman pat' 
lernmakcr witJi Davis & Furber Machine 
t'o., Nt»rth .Andover, Mas.s., since fanu- 
ary. 1913. 

M. W. McClane was elected president 
of the. Aetna Foundry & Machine Co.* 
'*AY^rren, O,, at a recent annual meeting 
of stockholders. Mr. McClane, VV. M. . 
McKe«i CSt )*. Gillmer, V. E. Rebr were 
elected director,s, Mr. Rehr was also 
elected vice pre.'-itlent ; G. P. Gillmer, 
treasurer, and M. C. Boyd, secretary. 

judge Will Cummings was elected 
pre.sident of the' Southern Foundry A* 
Machine Co., Chjattanooga, Tenn., at its 
recent organization. E. D. Herron was 
elected vice president and general man- 
ager. 

Albert A. Smith of Albert Smith & 
Co., GTa.sgow, Scotland, foundry engi- 
jieei.s and machinery merchants, has ar- 
rived in the United Siate.s to visit 
American manufactuiers of labor-saving 
machinery suitable for use in foundne«^ 
and patternshops, for which, he say.s. 
here is a large market in Great Britain. 

J. H. Hogue, formerly affiliated with 
the Grcnl Western Mfg. Co., Leaven- 
woTih, Kans., assumed his duties as 
fimndry superintendent for the French 
Gil Mill Machinery Co., Piqua, O., on 
Sept. 1. 

F., W. Wallhank ha.s been made super- 
intendent for the Parkersburg Rig & 
Reel Co., Parkersburg, W. Va, He for- 
merly was tool designer with the Savage 
Arms Gorp., .Sharon, Pa., and prior to 
that time was foreman machinist with 
the New A'ork Yacht k Engine Co.. 
.New York City; foreman patternmaker 
with llie Producers' Supply^ G?-* fifank- 
lin, Pa.:, and tool VSvith the; 

General Electric Co., Erie, Pa, He also, 
has contrihutod various articles on pat- 
ternmaking and mokliiig . methods to 
'Khk ForN’DRv. 

Carl F, Dietz waS appointed vice presi- 
dent- aid general sale^j m^^ of the 
.NoVfon Aydrccstef/ ■ Mass., in the 


reorganizatron’ which followed tjie com- 


(•it 
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bining ol'^c Ndrtd^, Co.' ^icl' ifi^e Norton 

Grinding; noted ] i«sac, 

W. L^Costi*.' Kejl^o vv?i[» appointed vici?, 
president' a'jftJ ■ tWetifn 
Duckworth and Howard W.* Dunbar, 
sales managers 6f the grinding wlucl ami 
grinding' milchine divisions^, rcsjpectively ; 
John C Spence and Charles IL Xorron, 
stipermtendeni and chief engineer, re- 
spectively of the grinding . machine di\i 
sion. 

. L. Dixon, formerly connected willi 
the John A. Crowley Klci., nW is as 
soctated. .With the T» W. Price ringinccr- 
ing Co.^, Wbolworth liliilding, New York, 
as metallurgist and electric furnace en- 
gineer. Mr. Dixon has had a wide e^- 
perience in tlie design, insfallation and 
operation of electric furnaces for found- 
ries covering a period of over II years. 
The T. W. Price Engineering t o. will 
continue the construction anrb itistallation 
of electric furnaces. 

James Savage, formerly of Hrookhn 
N* Y., now is foundry superintendent 
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announemg the 'annual invention and 
exhibition, of the association to be held 
lu Philadelphia Sept. 2‘>-Oct. .3. The 
Ltbcrty bcM ^^dorijis the head of the 
fjostcr. pin one tif it is a lucomo" 
live and on the other .side is a ship 
under construction, typifying two in- 
du.strics in which Philadelphia liolds a 
prominent position. 

New Oil-Fired Tilling 
Furnace Developed 

A new type of oil-fired melting fur- 
nace- has been developed by tbc 
Monometcr Mfg. Co.. Ktd.. Hirming- 
ham, Eng. 'riit*; furnace, which is 
'-liown in the accompanying illust ra- 
tion, was designed by Isaiah Hall, an 
English invi-ntor and inctalliirgist, who 
i.s managing director of the company. 
Tlu* tiiching clyinibei* is and 

is' mounted upon trunnk>ns^f>jj|P^Mft 
may be rotated horizontally ^b'^’ jjfears 





01l..FntED MKLTI.Nq FURNACE 


for the Atkinsoiii Co., Rochester. N. V„ 
successor to Clum & Atkinson. 

W. T. Howell, formerly with die 
S^wart-Warncr Speedometer Corp., 
Beloit, Wis„ has been made .siiperin 
teh&cm of the foundries operated by 
the Emmon-Branfingham Implemcni, 
Co., Rockford, III. 

Ai- 'Bigelow, forittciply.- Wijih the Met.? 
AutoinefbUe Cov, ’ Mass., has 

been made; supcrifitcmijiiiit bf,‘ the brass 
and aluminum 'foxmdry of thc Rider- 
Baui? Co., Springfield, Masis, 

The Philiuletjlhisf ‘ locM committee ' o £ 
the’ ; AoiericaiSi Fduiidnr^i":^ ^4aiciaiio« 
has issued aW pbsieV' 

iw; ^‘15' ■•it' ..‘V- ..J-' ■' 


actuated by a band wliccl 'Ehe burn- 
ers are placed at the top us shown, 
and flexible hose connections to the 
feed lines permit freedom of movc- 
mvnt ill tilting. The internal measure- 
ment of the type ^hown is 
tV.etJ a 5 ize, which it is said, will melt 
from' IflOO 3000 pounds of metal to 
the charge. The cap hearings may be 
removed, tfic fuel and air . line coup- 
lings disconnected and the . entire fur- 
nace may be picked up by a crane 
and carried to atiy part of the foundry 
for pouring direct itilo tpe mold, , if, 
desired. This -removable feature per- 
•inits a spare pK|ti{ig jChamb|?n. to U*, 
provided, to be ivsed while anothc.' is 


being rclincd> ' 

'Fhe proportion, and preii^ 
air and DiU-inay, be f ogtw^*.vw 
peiukuuly. to suit the 
f|inrcd. Tempera tore.s i-h . . 

T800 d^grce.s Cent ynay ibt 
and it is said tliat the. 
directed that a 

seemed over the entire surfftet^.'’of J 
hath. The oil supply 'is; 
under gravity pressure, . fl|hd' 
pre.sMire ot from 2 to 3 pounds 
fjiiired. Air pressure- is cotttrAlMft:, 
hand valves at each 
flame may be . cut off leTnpoi:;i^!|!^]; 
allow inspection of the charge -.i ^ 

This inspection is ' furthifr faeiiP 
by the circular door at the . 
the furnace, througlt Which tbC; 
nets of combustion escape yirheilivi^ 
flame t.s on. . ' ■ -Vv 

It i.s stated that this furhac^wipd 
be nsed economically in the 
l>lant as an acces.sory tnelting’ 'trie 
with the rupoU, in Steel foumlr^^. j ^ 
melting alloys, and in nonfeirrd^j! 
found rivs for general meUing pur|j(.bJl|kfe;C^ 
The fuel cost per unit is a 
factor, depending upon the hcat ,^bic^%' 
it is neces.sary lo develop wit^ 
different meUls. It is stated tbit thtr 
lining is durable. The • time ' 
to melt a charge of pig iron is ‘jjpycu 
from 4.S’ iuuinte.s to an Iwurw/-' 
imt.of six tons per day of 10 fedprit! 
is possible at this rate of meUin^gv.: - 
This furnace is the latest 
of the Monoineter Mfg. Cc>., 
which Specializes, in cruciWc 
crucible melting furnaces, bolK 
tilting and' stationary ' tVpe;' 
wire-ti lining,’ cable-cdVcrfrt|!t,; 
casting machines. Ttie coinipa^ ; afrr;^|^ 
licipates the establishment y/'O, I 
Anieriran irianufactiiring , lir^C'h , tbi?' 
m.'inufaclnre its line of prod^itts; • 


(.^iiplain Teixeira, -a of ihC:'} 

Brazilian military comiTiiastc^, whOvre-n-^ 
ceiuly spt-nt si:vcral moht;^ .’In 
country investigating Stcei%lant . and', 
electric furnaces particularly, had-.;- 
placed ail fjrdcr throug}! , Feuu&ltf 
I'Vrre'j c't t'o.. New York, for' ai • 
( Irea ve.s E/tchells electric -furnace, 
manufuciured by the Electric Furnace' 
Construction Co., Finance building.. 
IMiiladcIphia. . . 


'I’hc Norton Co.* Worcester, .Mass.,, 
has established a ; store at 73 West 
( ongress street, Detroit, to handle 
grinding wheels and abrasive prodj 
nets used extensively in automobile- 
muiiufaeture. The store and scrvic** 
(Ieparln>ent of the new branch will 
be managed by C. W. Jiuneltc, who 
lia^Si been ; li>4|troit rcpre.sentalivc of 
the .company for a numt^er of years. 
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New Wafer Compressor 
Valves 

riie Sullivan Machinery Co., Chi- 
ajjo. ib embodying a vvafer air coin- 
uc'^sor valve as an improvement on 
evt-ral of its single-stage steam and 
.lit driven compressors. The small 
ize, light weight and compactness of 
he valve and its spring and .seat arc 
hown in the illu.stration below. 

The wafer valves seat in cages ar- 
anged radialy to the axis, and close 
o the two ends of the cylinder, the 
nlct valve being at the bottom and 
he discharge valve at the top. The 
alvcs arc held to their scats by flat 
nniilar steel springs; they open 
.gainst specially designed guard plates 
ntended to give a wide port opening 
vith a minimum of clearance volume. 
The valve, spring and guard are 
cccssiblc by removal of a screw plug. 

The short and simple construction 
)f the springs permits* the valves to 
)e located quite close to the bore of 
he Cylinder. The question of repair 
itock, is simplified because the same 
'alveSi springs and guard.*? are used for 
)oth ' inlet and discharge. 

Cotnpre.ssors equipped with these 
waives are unloaded in the .same niaii- 
ler as those having automatic poppet 
b^alves. There is an air pipe connec- 
;ion from the receiver which is con- 
trolled by a pilot valve at the side of 
:he air cylinder. When the receiver 
)ressure rises to the unloading limit 
the pilot valve admits air prcbsure 
through branch pipes to small plunger 
!)istons located in the valve plugs 
The other end of the piston carries a 
ihrec-pronged extension which raises 
ihc inlet valve from its seat iiniii the 
receiver lucs.surc falls the rC(iuired 


amount, thereupon the plunger piston 
falls, the valve seats, and the com- 
pressor re.sumes its operation. While 
the valve is raised and the unloader 
ill aetton, no air is compressed, the 
piston of t’-.jj compressor simply carry- 
ing the an at atmospheric pressure 
through the cylinder and upon valves. 


Cope Lifting and Pattern 
iirawing Attachment 

An improved form of cope handling 
and pattern drawing attachment ha.s 
been placed on the market by the 
Foundry Appliance Co., Newark, K. J. 
It is stated it may be attached with 
a few set screws and the aid of a 


monkey wTcnch to any air squeezer 
of the plunger type. Conceived orig- 
inally for handling deep, heavy copcss; 
the application of the device has been 
extended to all sizes of flasks, includ- 
ing molds of the flat-back type. The 
cope is lifted and the pattern drawn 
mechanically. It is claimed that by 
its use production ha.s been increased 
from 33 1-3 to 100 per cent, this in- 
crease being due to the elimination 
of all unnecessary labor. Furthermore 
it is claimed that its employment not 
only dispenses with SO per cent of 
the labor but removes the necessity 
for molding skill on the part of the 
machine operator. 

The device consists of two parts. 
The upper portion which performs 
the functions of cope lifting and pat- 
tern drawing, is mounted on the cross 
rail of the molding machine. Tw'o 
vertical arms, one on either .side, 
.arc suspended from a horizontal bar. 
This bar is in turn su.spendcd from 
a counterweighted r.ablc which passes 
over a sheave. F.ach of the arms is 
provided with two sets of lug:9 which 
intercept ^c.spectiveh^ the cope and 
pattern plate as (he plunger of the 
machine is lowered after the. mold has 
been rammed. The amis are mounted 
on scale point bearings. This feature, 
in conjunction with the suspension of 
the entire upper portion of the device 
from a single Cable, inSutfeif the proper 
alignment of the cope and patternr 
irrespective of the po.sition in which 
the mold is rammed. The use of ^ale 
point, bearings^ also, insures compen- 
sation for any irregularity op . the 
flank. 

The distance between the vertical 
arms may be increased or decreased 
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to albw any;5ii^c of flaak, and 

the eleyktion«^ of the may be ad-; 
justed at will. The vertical , motion 
of the upper part of the device is 
govcrjjcd by the position of the 
counterweiglit, This is sot upon a 
slight incline and may be moved up 
and down by the molder as required. 

The second of . the two principal 
parts of the device is a movable table 
which is clamped to the molding ma- 
chine table proper. It is moiinted on 
rollers, mating it possible, to pull 
the drag forward in order to set 
cores after the mold has been opened. 


Book Review 

Abrasives and Abrasive Wheels, by 
Fred R, Jacobs; cloth, 340 pagt<;, 5x8 
inches; published by the Norman W. 
Henley rublishing Co., New York, and 
furnished by The Fo\in'drv for $3. 

Abrasives and Abrasive I ^ heels con- 
tains valuable information for the ship 
or foundry superintendent and fiu- the 
man who is engaged in the operation 
of grinding machinery of any kind. 

The forepart of the book is <levotcd 
to 'natural and artificial abrasive mate- 
rials such as emery, cornnditrn, qinv't, 
quartr, etc. Under the heading of 
artificial abrasive.s, the manufacture of 


th E , F O UN DR Y 

<ar^^iidum and dther wet) ' known 
manufactured abrasives is fully ex-, 
plained. The chapter on the inamifac- 
ture of grinding wheels describes the 
lengthy' process ^ through which the 
malerial progresses until it is ready 
for sliipnicnt. 

The testing of grinding wheels for 
efTiciency is fully explained and illus- 
trated by examples taken from actual 
working conditions. It is pointed out , 
that by getting the right wheel in the 
right place, the manufacturer who is a 
large consumer can save thousands of 
dollars annually. In one chapter it is 
claimed that large wheels are more 
economical than small ones. The au- 
thor has analyzed several popular sized 
wheels from a standard wheel list, de- 
termining the cubical contents and cost 
per cubic inch. It is* shown that as 
the .size increases the price decreases. 

The subiect of grinding wheel grits 
and grades, generally a confusing one 
to the average layman, is made plain. 
It is pointed out that grinding wheel 
manufacturers have never adopted a 
standard grade list and thtit such a 
procedi]re woul<l .save much confinsion. 
With a vie>v of ha.stcniiig the affoptioii 
of a standard list, the* author has in- 


eluded a tajblc 'oi* 

W'cll known wheel 
pared. He explains ho^ -.thMf: 
prepared and cbmmmta 
cifracy. A proposed 
scale is included Tn the, 

Other subjects treated , ^ 
guarding grinding wheelfi/ 
for ordering grindhig wheete/Vifibk, 
vsign of d«.st collecting sy^tejui; . ‘ 

The; latter part of the booK 
to cvlindricah internal 
grinding, cutter sharpening, 
cral special grinding operatxdn^p 
fully described. ■ . 

^ '■'T 

According to the researclicfer.^^^i^ 
l.eoii Ciiiillct and Victor BenT«^rd/Ci?5;« 
Trance, undertaken with a . vicu^: ,^1"^ 
asccrtaitiing if alleys having 
as a hci.se could be* suh.stHwVed v:fbfr;J 
commcicial copper base aUoy.S 
as hras.s and composition 
alloy containing zjnc, 98 per . v; 
and ahiniiiuim, 2 per cent, appeared,::; 
promising, but a better alloy is.. one J 
containing zirlc, 88 per cent; .cop-** 
per, 4 per cent, and aUimintim, $ per 
cent. These alloys were .sludirfd to ‘ 
ascertain their hardness, forging tent-.' 
pc rat u res and resistance to shock. 
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What the Foundries Are Doing 

Activities of the Iron, Steel and Brass Shops 






«fh«ll juldaiOM win Ik- by Uf!* 

Koundiy. Newark. N. J. 

A platil Is hcliig erectpil by Uic Marion Koundry 
Curp., Marlon, Ind. 

(!. Billups & Sous Co., Norfolk, V.i . ha.s awartled 
a cotilrael for the erection of a fwftidry. 

Krcetion of a modern foundry Is biriins planned by 
the Kathbona Mfg. Co., Orand Bnplds, Mich. 

TIm Banner Gas Ranoc Co., South Bend, Tnd., has 
increased Ita capital from $76,000 to $100,000. 

All addition Is Imlng ereeied at tlie plant of (he 
St. Marys VoundiV Co., $t. Marys^ 0. 

A Ofiw fouqiAy bulldhig Is beUuc erected by the 

Pacifli; Brass & Steel Foundry* Portland. Orett. 

Xlis plant of the Btvkulleu Foundry, Nlcu'.ei, Quc., 
recently was. diaiuiged by Ore. 

A. F. WendUns hSS. the contract to erert a 

foundry addttlou for Bussell ft Co., Massillon, 0. 

J. A, SscjW* Nicotflt, Qup., plana to erect a . 

modem roupdry ' bulldhie. 

'Aw pattern idiop of the qsedner > General Foundiy 
Co.. Ganhi^j,' |ajd^7'NCe0(ly wis'damad by fire. 

' ErectBiQ' of t 'foimdry' la; conieMplated by the 

wm^-Mocrow Co., N. Y, 

Plant addlttod^ , UMluillhR. a foundry, wiu be 
oreetml tqr the BdAftlM If Sprinffleld, 0. 

Kaiifttliii. Broftr- AAlj|ii4 Om' tbs. drecilon of 
a ssnil foundry 'nd offldo kondMt. Id. t tS feat 

A BHBkdry and macbtiw PHop «U1 bt. sroeted at 
WlUiailstoim, N.' J., by the Posey ft lones Co.- 

Dlek Bros., Iiw„ 20 Penn street, Beadtas. Pa., Is 
mpoM oontemplatiog ttw eqolpplnl of a foundry^ 

• * Nm pljuit addiUone ^sfbkb are beln$ completed 
viR SHifte the. wefting capacity of the Sailnaw 


.Miilleuble linn To, Naiduaw. MHi., ]00 tons a day. 

Due to Inen^ued huhiness the Western Malleables 
Co., Bearer Dum, Wls., has found It neevswary to 
reofieti Us Boulh street foundry. 

Burnett ft Crainpton. jt(K«ud, Que., * are having 
plans prepared for the erection of a foiuidry to 

have a capacity of 2.'>0 tons of cttstinas a month. 

W. A. Molne, arnluiect, is preparing plaTia for 
the erection of additions to the plant of the Inter- 
national Malleablo Iron Tv., Guelph, Out. , 

KreCtlon of an addition, 64 x 100 feet, is eou- 
teniplaied by the Kivenddc Foundry Co., WrlgbUvflle, 
Pa, 

Bids are being taken for tlic enctlon of two 

Plant addiUons. b6 x lOO feet and 43 x 05 feet, 

for Gie 8«ii Bay StO'.e Co., Delaware, «. 

Bids are being taken for the erection of a foundry, 
100 X' 220 feel, for the Parkersburg Big ft Reel 
, Co,^ jPitfkersbdrg, W, Va. 

' .tbk Bfdtimore Car ft Foundry C0.V ^Wis Bay, 

Baitlnoit* Is reported haying purdias^ property ad< 
Joining Its pJatii. 

Plana are* being drawn for the .ereoilon of a 

foimdry addition. 90 x 90 feet, at tbo plant of 
the E, ,H. Bsn^ Range ft Foundry ,Cd.. Cincinnati. 

Tha capacity of thn foundry of Ibe Wausau 

Foundry ft Ma^lnf Co., Wausau, WIs.* vUl bo 
fnereasod. 

An Increase Ip capital stork from $00,000 to 
$79,(109 has bean authorlwd by the stockholders 

*of-ths Aetna Steel ('ASiJngs Co. Cleveland. 

The Sominer Adams Co., 2934 East Flfty-flfth 
aireet. Clereland, wlU make alterations to Its 
foundry and mechlne shop. 


Yhe Des Mulncs Foundry ft Machine Aes > 
Molue., Iowa, rccciilty orgunhed, wtB liniilld A pfai^ 
Kmil Schmidt Is president of tlw tomiijliltyi . ' 

L. C. CfShbert and others nf. 8t. .jjlos^. Mo..' ‘ 
have organized a company and wlU errel. A m^ahlO' 
plant. 

The Warman Briss ft Alumlngm ; . GlocInDotl,' . 

recently was Incorpnratnl with $26,O0^> Cjgpttal, by 
Boy Warman and others. /. 

The Blarkmrr Pump Co., Prlooky,. . ^ 

large Its p’aiit by the freetlob of^'R fonndry, M 
othi-r buildings. ‘ • - * 

An Increase In rapltal from $76^j^- tp- 
has been otilborizorl by the - stOeklKC^^ Of Uie"^P«l%T^ 
grew Foundry (^., Horrey, 0. 

(kiplUDzcd at $30,000. the LUM iBrask ft Irim.- 
Foundry f'o., Lima, 0.. reeently ^ ' biroiporated 'bi' 
Meph Wliite and oUiere. 

' Brcction of an addlUoo, *1801 ^ j$09 lOrt, la eon- 
teiDplated tlu B^-Mefduut>’ Chat* 

tatiooga. Teiui, • ,■ ‘ 

The Moore-Noble 9^dry Cih:; ^ l^anolsco. re- 
cently was Incorporated wlUi 10^11007 capital, by • 
J. IL Moore; E. B. Nobib $&d oDmis. 

The Pt L. Oherdorfer Bwiii; Ctr.; $04 East Watc.* ^ 
street, Syracuse, N. y., ft'ana , the erection of v. 
foundry addition,- 

A part of the plant of the Clarksville Foundry 
ft Machine ^ops, Oaykskljlle, . Tenn., recently was 
dkmaged by Arc.'* 

Announcomenl, has been mode of the sale of the 
property of the Van Wfe Pump to.. Inclurllng a 

foimdry. lo the Dnfted States Hoffman Co. The for* 
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r.tr lu'JipafO, ultwrt olTlow (irc ul HyrwiiAit, N. . 
.i;-< To en-ct t Ri*w fomtdry^ luut rntMiiine shop lu 
.'ji'! hil a Nit<* (‘(ui irtf purrtwKcd. 

i iurics' (Mnntiigh&m, Krltdol. Va., Is « 

. irtnfHiiiy with $fj0,000 fapllsa, in cnsr;*' in * ifK* 
Kcuuifdctiirp of strol ('astiiiiLs 

ft '^PXloTi, rounder, Ctiicaso, ha«c Iri u 
.■ontrat't fdf till* crrolion of u plaiU atkUl!(ai. HK x 
!‘J-i fcH. , 

\ji ih If a capital fwm $30 m)00 $125, 

ni)ii has heou BuUiorhced by tin; atiKpkhoUlm 
\\iUUT«orth AhtmlJium Co , WadsTiKNth. 0, 

KrcctliMi 'of an addition to Its imtrcni sfuni. *10^ 

\ 80 fect^ Is contoiQplated by the Uoyernford Foundry 
Machine To., Soyersford. Fn. 

The Columbia Brass k'o(UM|p\ 732 II Uh slrc<^t. 
I.(M Ampules, has been orisaiilSd by Y^ K. Bnlley. 

V. K. tirapor and others. 

Tltc Mtllltmt Foatvli^ CU, Columlnis. <).. is ' 

ported ' cootemplating the erection uf an ndtlliKni to 
)ui plant. . CSIareiice ShlDiPit Is president. 

A permit has iHn'ii talnni out hy the ColUn«*ond 
Foundry .@mhuicl^ tavo^w^'a fotfn^ atWillou, 
2r» t 43 Vwt;'". V.' '■ ' 

Miff!, proprietor of ttm Rtdneionder ]irnn 
Works, Bhlnelandw, Wls., plans the erection of a , 

tMilldliia fei; a motdbiff dspiirtinent 
BteoV ft..1tad)at<im, Ud.. Torunlo, Uni., is Itavina 
Ilians dravhi the conversUm of n ractory htilldlns 
into a foundry. 

*1^ KuhF Ma'leablf Iron Co. Detroit, plans th^ 
rretHlon of a plant addition and ritlppin/. nstni, Mt 

\ 233 feet. . . 

.\inong ths recent Oli o ineorptirulJoiis i.'t tljal ot 
the Bterling Fwmidry Co., WclIinAten. u Tlie mm 
ftiUiy/ vLidi is <'iiplt3i1r.ed at $150,0(1(1. uns in 

corporafed by II. B f'Ddiv And oiiicis 

Cspitalisrd at $5(>n0. the Kent Fonndiy f'n rr- 
‘I'trtly was ine(»nnH-:Ued al K’r.ind Capidv >!leh., I'V 
Ifanp IM'orH, Wrillani )l. inifTt .uwi Icw.h C 
Dail.'i. 

!'>Ank I- Bridisos and IVler l.amiM'r’us wen* ri!wn.*«( 
.iinmi;; the ln"or|iurafni.< nf fij<' \qiii* Vluni.iiti.’it \ 
Wmni Works, Iridiarinpolis, v.ii'ch w'iis r(*(‘i*iitl\ cli.ir 
trred witli $10,000 eapItAl. 

CnnsUu 'tlon^ of ■ a f»iuidr>. too \ V' l feet, l. 

heiir/ plpiiricd by fl)!; (treat l•!l‘l,<i Imn Uorlu, (iivat 

Mont P.irclrM'ulIy niv‘inle»i er,iin's will in* in 

ailed 


Tlic .''Oidhern Fipo. ft Foiiudrv Co . KiinMilli*, 

Tt’iin . rrcenily was Irn’orporjileif with .$75,000 eapl 
tul. by F. M. Mead, ,1. (»’. Sirnpsnn, T. S. IVrlili 
It W. BrOttt( and Mal'’tilni .11<-l»ennviii 

Inmniomilon pnpers liiin* licen Hied wllli tin* ,sei* 
ri'larv of state by tbv YpsilMiiti Fonndrv Co . 
ipsllarill, Mb'h . ubieli hts icrently ur;!nn!/eil witli 
•$100,000 capital. 

.Xdilit^nm lieine w.nic to Ibc pbuu of the Fulton 
I'Oiindr>’ ft Mariime Cn., Clevi-tand. will IniTCusc 
Us (‘..jiaeily ftO per mit. The i'Xten.s!onK liifliide a 
maehiue shop, 80 x JOO feet, 

Tiie Fiitc-RoQt-lIeHth Flymoutli. 0., is creetini! 
.i\ rnnnrlry, 200 x 300 feet., nrid a power house and 

offlre Imddini;. All eontraels for equipment liave 

iKM'U let. 

Ureetioii nf a reinfoired riuierete foundry iiujldlrn; 

is being nisbed to eionpletlon lor the. Keystone 
ITniiutry tV, nymoutb, Jnd i K. FO'riarly Is 

president of the . rompany. 

The Jaeoebke Ifroa. FiMind:^' Co . Tiilrty (liM ami 

locust stmefe. MUwaukee, wbl start work .shn.'ih an 
tlie erwtlop of plAnt aildltiittis. lueludit.;,' a foundi) 
e.vYens.' uu>. j iO .x frrt (ool .i eyn‘room. :i(j x Imu 
- 

An iiicreftsc of 100 per flCiit hi llio caparlty of ili- 
A. K. Mmlli) Fonmlry Co.., 705 Taik simt. ,Mi|- 

Wii/kee, 1b (irovluVui by plaOK for new eoiinuu-tutn 
• wtiteb Inelude a new eo-v ruoni aid nioliliiis; ftnor, 
•<1 X Ml retd 

llrti Soutli B-loll SUove ft Co.. IlebiH. 

t\ ’ll . Wently was ifieoiiioraird with ilT.'.OtHl cAiubil 
M take lAer tlie tois'iu'ss of (liArles if ltTiri.*esb ft* 

''■(•n .imi eiip: ;»« in tlie tjj^ad^ute of gniy Jtpi‘ 
«"elini.s. .slo\is rli* 

^1ie \V. C. Ufg. l«,*lJ(d., Turoriio. ' (ftit',. le 

•ei'Ml'y was ImuwjHi^Sd wlUi Sio.ooo e^ipltul In etim 
‘IIP tjuslni*Sii a^ sron and Iwa'it romnliT-. liy WliUani 
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( . Hunt, 50 r»Coii iMr A. C. Crocker. 323 Aynilns* y feel, to b« usml ' Aa 'aa Hay 

too aveoQe, aiht othem* : F Kthlw is tiecAtiait. 

Bids Witt lie tukep. i^ly hy ilvi Jirkfiseitvrt Brasii I'jsecTlou of p'ant extensJooa. lihlrii. Indude & 
Cn., Bridsepoit. CniM., for the erectlori of a fuunil.^' round;}. tdO. x 200 feet, and 'art engineering bulhi'- 
Work oh the etection of a $500,000 plant foi ins. .KiO x 275 feet, has been ntafiffd , ai tJHe pbuu 

the AdlrotuUek Foundries Covp., Co'onie, .V.,)!.. nf the Kohler Co,. Kohler. Wis, 

Ims been atartedi Crniuid hm been* brokan at Jlartmtlla* W48.. for 

John Henry. 330 RigbUi ;neMue. XVUminKton, .i tiipiulr) for the prbfhttirion' of- traethf eastbigs 

Dot., lubi pUna fur Uie met ion of an At/dltlon to in; the SHmsOn Tractor Cp.» ft.' dtvhdpn of the 

his rovndry. b'eneral Motors Corp. Tha ifounihy itraup. xtlU biclude 

All addUUin now hritiK erected at. the rdant of iore.xHim, smd storngc' ^(Oldjiig ajr&. pattern aliop 

the ttUndard Brass Foundry Co., Cleveland, when uid will cover an area 3BO. x 530 Frank D 

completed, will house the offices, palfem Ktonige, cll)t^•^ Inc.. Chlcago> ki tUiRkmot* ht eiMegrt*. 

shipping and clfanbig departnionts. ihe btiildlng Ttic InMrlal ttieel CaHlng tid., ,!Poled(i, reprC' 

now being used as a slilpping department will be senting a rertrgaitixatioh /tif tbp ‘ B 

romodelfd as an extension to the mnlding room •<teel Cu.stUigs Co., has started cm tw. I«hoBBini6Mon 
llip drrat Ukes Malleable Co.. Milwtu/kee, b}« of a building for Its lacmasad headi.. When com 

wwaroVd contracts for rcmodelltiK work and the erec- p'eted the work will provide spacf 'T20',w 130 fiet 

lion of addiCw.s to Ms idnitt at “id 71d need lu addition to tlic offlw. Four ctectrtO flimacef for 

strwt. formerly n'*i*iitiled by the Miiynard**^ Htee) p'lxJitrlng steel for autprt^drilc caittblgp,^ etc , wMI 

Fwitiilry (X The new work inelude.s a bulidinR, »>H lie installed. ‘ L. S IhikeS la president) 



FUCNDUY KUflPMKNT CmirlnK devices, molt! 
iOK (Tiaohlues. .squee/ers. ami jnltln*,* in'chuios iin* 
desTllied and llhistRitcd in a 1 p'lge rir'idar h.*iu': 
distribiitcd liy the Arcade Mf: Co., Frri‘jM»ri, I 1. 

IKKUC CUIT’LIN'C. A n'*wl> d*>e;nL*d biw couplin’; 
I*! d 'h'TlbcM and rhisiitid iit a fo!d*r prep ’fed b.v 
till* lr’.d.*|jc;i4lenl lVieiiiii‘»tl.‘ 'In.d Co , Cfd(*.u»i). Tli’.x 
•o :p|in;< r,M Ik* d *<.*oinr 'ted insluiifly by » s'l.il-.;)*! 
P’.iil 0 ‘i ln“ d illdln*^ .Jee.es. The lusri Ja’.’K 
aiid bi*l. dioiiM rs wn* heavy, wllh Kus'c ’b;*arlpg 
M I'a e. and j*e«otdu{? lo C-.e |o‘nlef. I'annot breik, 
j:«r or wiijk looic. 'llK* fold.*i also d st’Iics a c’amp, 

d s'-'ihvI I'.sje’clary tor Ijose eoupliit' k 

SIKFl. Cl'MllCU. A refeicnre liaudiMiok. wliicli 
<!lriul«l Ilf of c;’prl,jl iw • to C!\i;lne'*r*-’ ar. bUvIi, elf. 
for tln’r i:m' In ds)",n!ri>i t irloip tyirs «r biritlln-' 
inp'.lnrlioii, is iirin*' cimibiled l)> ih * .Naflorial 
I'.fHd iMei'l So, .MjeifkUloo, U, 'IJie lioiik Is 72 
(i.c'i*; iti lengiii .snd is cloth bound The dita gben 

lo.i')-, a .s\.si.‘in of iiin.itr.rtion in sleel liimher wllh 
.iHi'HT.il sleel and other ni'ilerlaU Cntopletc sped' 
H’l.iions of such coustrucl 'on, prupcrlles of steel 
liimluT 'a*:t!«iis. iubii*.s of sife lo;ids. coti ilrii-tion 
driail; and fdpet det'I'.'Ujc.g diU.i an* clearly dlustnited 
ism' dr.scrllied. 

10 'MTIvA* FLAJ’.K ■ "ii Tiic’cou Hleel In. 
Iciii ; own. (I, ;*r dntriliiitiuK a •I'fi'.iKi' circuliir in 
\ hi h pr'.*fca'd sfe’l fouMilry rtl.sk^ are diSTibcd ;ind 
illii 1 riled. Tin* rib** ami lUnges of Uiesc ll’iskv 

«\l’»ul the full depth sro'iid the tornen wlihoul 
iMi'kllug or cutting ttwiiy the metal Tlw ineetlng 
Y rt.s ,in* welded. TIk* p'iih:ild*ra arc of mMleoldc 
irii*' .irii; are »“viirely rlvejed lo the ll’isk. The lla»:*,e 
«M lie* Hl!ln*,s side Is turned outward .so rS iiof to 
iJiA'fir** wllh ramnilfig -the moldiia sued, or hold It 
'v‘en s’uiken out, Th” fliuige on the bottom Is turned 

iuw nl. holding the aind In place when the .flask is 
lifiid One page of tlu) folder descrjlics and inu.strAtcs 
a '.led platform for use with lift Imckb 

ViVl'. (imEU 'flio.Fov Miclilnc Co., Jackson, 
Mich, h' cJrculjtJiig a i’P:»g« folder. Jn which 
deSiTtbis and illustrutea Ita . No rutllitg 

machine ’..'•'ihe bus.* of the machine a cabinet 

tgpe mid ir' taPk for III!' xpi$ln|^..cunipouri4l. 

wtik h ijas ii eapaoWy^ j lfaliori.& |(iP •'tSip of the 
m.u;hinc K e;o.| with flange,! around Td« Mtcr edge an<f 
tlicrt' ale pai's uii Uj‘ tojifnce to Wlilcb arc bolted 
llu* br.Heki>t.s K*r •.importing tbo varloiia partx < .liB^ 
machine Til* i'u:f\T arm Is fiUrrumcd^j^ln iwy 
which a\sii fdnn^he IwarlnK for^'fhe main 
lii’Mni: All aens are eneai^d. tmier diska 

:ir.y, ol^ .Jboi sie*d. ^(^* d In'hes In diameter '^,jknd 
inV.iis an* ptosidui for xrlijdiug Tbo disk While 
iu fiitt In; ,00*^11100 lii 1 he ' machine. Three dltforSm 
i/,eil p'pi* s iptMirts Htn fiirnlslH'd. Tim position of 

Mj** culler I’rtu fw raised or lowered liy tnniing a 


ei.ink whicii extends thrmit'h ifiH front of tlie machine 
t *«iol» liiu'c which is Adjustalllc for cultlog any 

p'Mgth of pi|»(‘. form.s pait of ihc equipmenf. \ 
nroiifT llUN IlM OttriH The Peiton Steel ' Co . 
'i Iwaukee is clrculaiinvl A Id -page imoklet in which 
(;/!oi*d chif'.s slTOwinu the production reco.-ds of the 
*!M*pi\ il.'rln; lPlu‘, |917 and JOIS .an* given. 

0 e ch.ui >l'ows ihai during 1!M0 the company’? 

d’.dy p.’udiiction was 2.H4 tons iiml In IflIS 
:li' produ'’iiO!i b(d jiirnpr>d to 11.72 tons ^\notbcr 
*hM.i eomp.ir:*'* rile nmnher of Hhipinents with tlie 
iriinihcr of -i.Tap tons retortiecl. In 1016 there were 

1 . *1.20 toil.*, aldi'ped while xd this amount 5 83 tonx 

1 1 1.21 per coot relnrned. In HilS KhipineiiD 

3128.58 tons and of thia amount 93.11 ionx 

Ml 2 7!> p 'r rein were letui-nert. Other rijartd given 
u'loile, eomhinat Ion s-rap record: tfliwtrlc fiunwee. 
p*u' r*«-onl .uid lyplr:U custom* rs' ahiimicntg nutl*’ 
I liiihnl s r p for rile ye.ir lOlS. J 

STI’KI. CVSTlVril A larf!e cardboiird iKiuud la»»k 

u i\'t p);p.<, eonia’n'u:; a pictorial pnrlriyal of tb» 
p'.n'' ,ir Aillcu, hill., and Murpltyshonp, Hi., of the 
thin son .Sleel fs ->1111 s Co. and tlm Nntionid Car 
(■(i”pler ( 0 .. r.r-l a hriwf de!ier.piion of thidr products, 
s iM' iig circphiTcd. Frjuted on heavily coated stock 
.’flit w *i) l}iuHrtttc;l. the bOfrk is » most attnelhc 
rr.ide inibllcaUon. A niimlier of the Ulusl rations are 
!ti color. Thi) first pan of the book is devoted to a 
♦nef h':<’ 0 T of Hicei; tiirii follows t^e history of 
IhiUi companies, Tills Is accompanlcii by vlaws of 
the pbnt. bicludlng^the interior of thk pnttem shop, 
the foundries, the ^jn heartb hiriiaoas at the Attica 
plant, the laboratory nod other dcpArtiiicnt.s. The 
latter part of the book Is detoted Id tt description 
of nisi lugs made by the ceinpaoles. 

LOCOMOTIVE CRANR.-»The Hnttfd fliatee Crane 
Co., Chicago, in bulletin 100, reemitl)* .pnbltshcd, 
describes and llJuktrateB its Ihje of loromotlve 
cranes, for gnUi bucket, hook'btoek or magnel serflee. 
Home' of the sperifliatlotn of ttus^ erones ore: 
Wording, wclglii. l.YF.OCO pmmdo: ,diWlng woight. 
120,000 pounds; ballimt 30,(lpO pm^ds; 

lower fhifiie: Alfei&ckots 

for spur str-f dk^ve . iittat 

roller imlh; roistlop 

in{»sj engliiex are W Uie • te^lcAr -type, double, .10' 
bmb cilliider dlii^er with stroke; butlers 
^ type,; b^hydi diopiotor,.:' 0|4 feet 

Wgh, ^fi.tubea, SV4, tAoheo "Hi diameter; gif am pres 
mme p^ds lo kp ’ aqimro tacit; ^ler lonJ: 

flbO^gallnns ami ^ bunl^ eapuj^Uy. 2nr*(> 
lUiUwkfi^^if'/CRiucs h-AO' ?jpardrawhar poll «i' 9000 
P<m|^ niyiniiini. ^ JjPisripit, . of 330 fM 
in!iuttcT?.ia% h’i^ Wing ■' eaparilj||^ .^^opt tiwok 
clamps or. ontrteBem, of 2U tww at IKAoot radios 
•ind four inr***’ 50- foot radios. . 




the Casting Must Withstand 



THE RECK38 SHOWN. THIS THINT LOCATES TWO EltTTONS WlllCil 


ARE HRAWN \T a tangent ,, 



MOWING Ihc conditions urt^.; 
(let which a piece ol! niSi-rv'^ 
chihcry will have to operatit/'* 
a good engineer can usually 
clc^sign .something to meet the re-, 
quirements. , When it comes to tyrtiv 
ing that design into something 
ble, using some materia) 
which will answer the purpose; V’lWir'.v 
tended, manufacturing diilictiltics 
qiiontly present ihemsclvj^s. , 
difiiculties are .sometimes of so it'riV" 
ous a character that the design 
cither be amended or abu11don(^^^ jbht," .. 
when that cannot be done 
cuUies arc only overcome. % 
ercise of the highest degree xif ’ skill. 
caution and judgment on the part '’ 
of the manufacturer. 

A problem of this chattlGtcr pre- * 
sen ted itself to the New Iiondoh Ship' 
& Engine Co.. Groton, Coith./ ht .Gon-^;.. 
nection with the construction {of sub- 
marine engines. In thisf .the 
character of the design >feas pjgidly 
limited and it was heceji&ary, there- 
fore, for the shop tof tfreet the coiidV 
tions laid down. iThe problem wa* 
cncoutiiercd in its most acute fornt 
in connection with the consitruction 
of air compressors for 'fuel injection ^ 
which arc a necessary part of every 
diesel engine. . . . . 

In an engine of standa^rd type* the ' 
pressure in the cylinder at: th^. 'time / 
the fuel must be introdilclud/i.s at^ut 
AOO pounds per square inch and- this* 
must not only be ^^yercoine by the 
prcs.surc of the ej^t'qring fuel,’ jWit it 

if ?? *•'« 

rcquirco’'‘(ltifantity will pa.ss rritb’*‘’thc 
cylinder in pne-siNfcentli of a 

MTond Experience lias shown that 




1 



KIW. 2 AI 4 L T»:ii «MAU. niHK-PATTKIiNS KNTKU 
LHfl INfO tl(B CUNBTUUrTlOX OK TICK 
('.OMHIKABOU CAHTINC; ARB STU\:N(: 

WIRKS TO PIIKVKN’I I. OSS 

for this \vork an air prC'iMin* ot ap- 
proximately UKHI pouIul^ per N<piarc 
inch is ueresMiry at tin- .‘'pra^inp’ no/.- 
aelc. To providt* lliis air and .it the 
;iiainc lime k<’<*p the weight at^l “ji/e 
of the compressor within the smallest 
possible limits, a one-piece easlin^ 
was designed .iiid nia<h* s\k eessfully. 

Althoiit;h the muldiiiK and j^eiieral 
methfuK employed in the foundry of the 
New l.oiuloii Sliip & Engine Corp. to 
produce this compressor «•;/ hhu’ are 
in no way radically dilTerent from 
practice in many other plants, still 
the fact that exceptional care was 
necessary in e\ery detail and the 
further consideration that .U cores 
. urre used lends the operation consider- 
aide mierosi as a prartic:d molding prob- 


TJHLE FOUNDRY 

lem. During the initial work of prepar- 
ing tlie )jatte,rti«i tnuch doubt vv&s ex- 
pressed on the part of old time 
Umiulrynirn as to the ft usability of 
lim job. .Moldcf:} autl palter nmakers. 
alike, ' said the piece could not bn 
successfully cast. f^ne man, ho\v- 
v\er, jolin W. kobertson. iu cliargi 
of molding operations at the p!aiu, 
had faith iu the design. He mUeietl 
into the jo|> heart and soul until tlu* 
conception was a reality In redne- 
ing this job to a practical manufac- 
turing basis, a great deal esperi- 
mentitig was necessary, but in tlits 
article only an oiitline of the metliod 
linally adapted can bo piescnted. 

^-ttcunwy is Important 

I'lic palterns must lie umn-ually ac- 
enralt because an even thickness of 
wall Is absolutely necessary' for a 
working pressiiie of lOOU pound-, per 
'qu«ire ineb. 'I'hc main p.ittern for 
forming the meld is shown in Fig. 1. 
It is arranged for straight draft and 
the two halves arc nearlv i<leiiiical 
'I'vvo lugs are. located at .ii)out tin 
center of the pattern, projecting r.uli- 
ally af al>ont 4.^ degrees to the lire 
of draft If thyy w'ere made i^art of 
ihe patttr*. it would of course he im- 
imssihle to draw the whole piece w'iih- 
out breaking away portions ut the 
mold directly abo\e the higs; on the 
Ollier hand if the lugs were made 
separate, in the form of buttons to 
be jdaced on the outside ot the pat- 
tern it would be diflTicult to hold 
tlieni to exact centers and also, being 
\eTy small, they would easily be lost. 
To overcome this, the two lugs have 
been made part of a sejiarale triangu- 
lar block which fils into a reces.s in 
the jMliern in such a way that the 
pattern it.seli may be drawn leaving 
the block with its bntton.s in place. 
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FIG. 4 -TlfK CASTING A.S FIRST TAKKX FROM 
TIIK Mdl.n BY TUK CIIVNK WTIIl TIIK 
mms HTIU. IN I'LU K \ViUG;iS 
OVKR lOUO FIII'MI.S 

\ 

'Phis block, v\bich is shown in Fig 
1. may thus he drawn from the iccess 
.It ihc nece.ssary angle l*; i>revciil hjvak 
iug tile mold. 

After drawing the halves of this 
main palliun and finishing the mold, 
the various cores, ore alter another, 
are sti in place. 'I'heso cores .irr 
made up in advance in siiflicicnt quan 
lity to offset tlie possibility of break 
.ige at the lime of making the 
assembly. The core-patlei n.s and all 
-mall patlern-piec^\s are drilled to re- 
ceive a stringing wire as a means Of 
l>re venting them from being lost 
l’'ig. Z gives a good idea of the pos 
sibilitics of saving time and avoiding 
the loss of small pieces by this 
method. It al.so conserves .storage space 
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FIG. S-TrtteR THRKE V1KW8 SHOW SUCeERSIVELY TIIK PI.A(’INO OF THE iMIlMTPAL a)RE8. AT THE RIGHT. 31 CGRE8 ABE IN PUCE IN THE HRAt; 


READY FOR TMK COPE 
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T H E P O UN DRY 


Some bi. the corses ^ (i$<d;are,:^o#s^Kc;^ed , 
and- ' r^ire ; ' • T^ib . 

main .waler^jUcktH core* id he&yily re- 
in fprcifil.ard when cQuiptcted 13 swfii- '* 
denily rigid to permit sonic wJiat 
rough '.tfcatment without brciiking. 

ThU core is shown in place in' Fig, 3. 

It is made up in two halves with 
projcct'ng lugs . at the parting. The 
reinforcing barij extend iiilo tlies^c 
lugs wliidi serve 'the double purpose 
of supporting the core and providing 
a purchase on the reinforcing wires 
for their extraction after the casting 
has been poured. The first or lower 
half of this core i,s laid in the mold 
and adjusted to correct position; then 
the cylinder cores, outlet core.s, and 
other pieces are set in place and the; 
upper half of the water jacket core is 
placed on top. It is wired to the 
lower half at the Jugs which adds to 
the strength of jho assembly and pro- 
vides against slipping of one part 
over another. Finally the cope Is 
lowered into place and the mold is 
ready to pour. 

^ The pouring is done from the hot- Fin. 
loin, that is, Ihc gates are at that end 
of the mold vvhicli forms the Lottom 
of the compressor. i-Ifnvcvcr, the 
Jiiold is tipped up with the gates at 
the top when it is poured. The first 
portion of metal poured passes into J 
the gate leading to the bottom of tlie 
mold (the. top of t!»c casting) and the j' 
second portion of metal goes through 
the central gate leading directly to 
the upper portion of the moM. 'I’hi^ 
is accompli, shed by means of a 
pouring basin provided with 
three runners so arranged ^ 
that the gate leading to the 
bottom of the mold may 
be filled first. The ad- 
justment of many de- 


Fin. a TWK CARTINt; WIIKN COMPI.RTEI.Y MACUINED BKCOMES A TIIKKB STAOK lOOd-tNHW 
' l*KRRtUU{K AIK CUMrUKSSOK 

tail> ha,', bien nece.ssary to make this hot metal is at the base of, tfiC 
pouring process eomplclcly satisfac- mold to prevent .spattering whien 
tory. the reniaifgler of the metal 

'fhe metal at the bottom of the ing . through the central gfttea, 

mold is under a static bead of over drops in. 'I'he thiji core, walla ir« 

5 feel and sonic of the sand walls reinforced with strainer plates and 
between different sections are ‘ only many surfaco and corners ihc 
_ f'k -inch thick. The cast- mold proper arc reinforced, with hail^ 

iiig, as poured, ointains and wire.s. • , 

about lOfil) pounds of One important difference between 
iron and about .3(X) this molding job and many ^ 

pounds of this arc the necc.s.sit> of working to aCcutate 
poured in through the tlinicn.sions. All fillets at« d.oSvn- to 
gate leading to the hot- size and the position of ,4hc '^yUndcr 

loin. In ihi> way a cores ib held to within cxi£eii:iiiftgiy 

sufficient quantity of small limits. It can readily Jb« ' st;efi 
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i).it <Mi .u'count of the sloping sur- 
nt-r' fiLivvccn Iiigli-pressurc stage 
,or!ior»v of the cores and the larger 
i>\\ -|>i<'ssiiic t)ortions, any lotigitudiital 
jjovt ineni of thc&e cores would mean 
I vrtriati(»n in the thickness of the 
.('paralion walls. 

When pouring first through the gate 
eliding to the lower part of the mold, 
he metal drops 5 feet and several 
>recantions* arc taken to reduce the 
Liidciicy to spatter and freeze. An 
-Ibow is placed in the path of the 
netal to chock its downward velocity 
iiid a sullagc riser is arranged at the 
bottom for the purpose of collecting 
any frozen particles occuring at the 
initial impact of the metal with the 
bottom of the drop. Any such im- 
purities tend to be forced to the top 
of this riser, thus permitting the clean 
metal to pass directly into the mold 
through a aide tap. as shown in Fig. 3. 
After the pouring has been completed 
and the casting has cooled it is lifted 
from the ntold by a crane and is trans- 
ferred to a cleaning room where the 
cores and core wires are removed. 
Fig. 4 shows the casting just as it 
has been taken from the mold. 

Core IVires I/ard ixt Remove 

Fig, 6 shows the method of ir- 
moving core wires. It is important 
to get all these wires and all con; 
sand out of the casting, for any for- 
eign substance would tend to inter 
ftfre with the circulation of the cool- 
ing water. Most of the reinforcing 
wdres are pulled out through openings 
iti the casting by means of piiieli 
bars and other tools. As sonic of 
fhe wires arc long and crooked this 
proce.ss is not always ea.sy. Some of 
the smaller w'ire.s run straight from 
top to bottom and arc oMained simply 
6y fishing with a short hook tli rough 
tile lioles. Such a hook with the wire 
which it has caught is shown in Fig. 
6. After the removal of all the core 
material the easting is cleaned up in 
tl^e usual \Vc\y and sent to the ma- 
chine shop. 

■A view of a eomplcted .’sct of cylin- 
der.s made from this pattern i.s shown 
in* Fig. 5 together with the two pis- 
tons. Inasmuch as this easting job 
hiLs some features iinir 4 iic :n foundry 
practice a few of, the details coiv 
corn in g its production will be given 
•.The .«?and used i.s made up of [»ci 
rent Jersey molding sand, 33?^ pei 
liont floor or heap sand and 33^^ pci 
ccint of Cape Cod .sand. This latter 
isva sand found on the beach at Cape 
Cod It takes the same .shipping rate 
a;5 common sand The whole mixture 
i.s. mulled up and while 'in the mulling 
maehuie is tempered with clay waler, 
Tlie mold is baked, before pouring 
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and liecome>i so hard that a bare- 
foot man could step upon any part of 
il without causing injury. The iron 
mixture 11 -.ed i.s low in silicon and 
it's composition is as follows: 

PiT Cent 

.Nil Inin 1.35 

.Sulpliiif 0.07. •> 

MniiKaruNp 0.7o 

PlioHiiiioriu 0.:t0 

Carbon iJ-oO 

'The e.a.sting.s must have a high ulti- 
mate strength and arc not accepted 
unless the specimens test between 
30,000 and 40,000 pounds len.sile 
strength and between 3000 and 4000 
t»ounds transverse .strength. The 
cores are all bonded with linseed oil. 
The water jacket core is heavily re- 
inforced, Each half ha.s twelve Ya- 
inch wires running from top to bot- 
tom and equally spaced throughout 
their length; that is, they start from 
the nanow part at the top of the 
high prcs.sure cylinders and spread in 
conformity witli the general shape of 
the core where it .surrounds the large 
cylinders. In each half of the core 
nine cro.'i.s wires run from the lugs 
on one •^ide to those on the other 
side, three hi ing brought out at each 
iug. 'riiesc wires st>i ead apart as 
sooti as leave the lugs •and to- 

gether willi tlie 12 longitiuiinal wires 
form a ba.sket-like netwoik. Where 
the wires cross they are fastened to- 
gcllior with T*ioccs of small wire. 

Strict instructions arc given that 
there shall he no filing or rubbing of 
the cores to correct defccl.s. If the 
cores are not correct as they are made 
they are thrown out. The wires are 
co\ercd with flour paste to insure a 
good bond with the sand. 'Plic work 
being very accurate, it takes one man 
eight hours to core up the mold; the 
mold itself rei|uire.s two men eight 
IioiHs for raiinniiig and two men an- 
other eight hours for finishing. It 
taWrs one man eight hours to rc- 
iiiovi* cores and core wires from the 
conipleicd casting. 

The entire job while at first treated 
with a great deal of caution, has now 
become part of the foundry routine. 
The amount of loss in the foundry is 
barely 10 per cent, and when the 
necessity for correctly placing 31 
cores !-> considered, this is seen to 
be moilri ale. 


Foiusslipy Ciisitrfict Let 

C. W. bhennan, associated with 
the Dornimon Steel Co., Hamilton, 
Out., is presidciii of the Adiron- 
dack Steel Foundries Corp., Colonie. 
N". Y., which has awat^^d a fcoh- 
Ir.ict lo the Crowell-Lnndofl-Little 
Co., Cleveland, for a new $300,000 
steel foundry. 
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New England Foundiymen 
Meet in Boston 

The Xcw’ hmgland Foundrymen's 
association held its first fall meeting 
at the Exchange club, Boston, Wed- 
nesday, Sept. 10. A. O. Backen, 
president of the American Foundry- 
men's a.ssociation, was the principal 
speaker of the evening, and his de- 
scription of conditions in Europe was 
of special interest to New England 
manufacturers, nearly all of whom 
have export questions in mind. Mr. 
Backert, who has recently made an 
inspection tour through the iron and 
steel district of England, told of the 
sympathy between the nations. 

To illustrate the size of some of 
the English industries, Mr. Backert 
pointed out that one plant which he 
visited, turned out 25,000 tons of mal- 
leable iron per year. In many plants 
he found idle electric furnaces. The 
reason fc)r thi.s being that the ex- 
tremely high price of electric pow'er 
has made it impossible to continue the 
operation of these furnaces which 
were put in during the period of pro-' 
duciioii frenzy, biought about by the 
war. Converters arc ii.sed freely and 
a common installation includes a 
cupola mounted high enough so that 
mi'ial flows by gravity directly into 
the converter. Mr. Backert stated 
that even now, under the crippled con- 
dition of Germany, with the whole 
Aksace-Lorraitie district in French 
hamis, that country still is second in 
pig iron production. 

The franc, normally worth les.s than 
the ticriiian mark, now has a purcha.s- 
ing value in Gcrmrxxiy of about three 
limes its prewar value. In other 
words, for twenty cents in French 
money something over 60 cents w^orth 
of German goods can be purchased 
and how ever strong may be the 
sentiment against buying from Ger- 
many, it can hardly be expected to 
overcome the great advantage obtained 
through the difforertce in exchange. 


Organize New Company 

The Vibrating Machinery Co., capi- 
talized at $50,000, hits been organized 
and chartered Chicago, -and has 
taken over the entire business of the 
Schrocter Engineering Co., establish- 
ing a plant and office at 546 West Jack- 
•lon boulevard. Ju1itt.s Schroetcr is 
president of the new concern, F. 
Von Schtagell is treasurer and Mrs. 
J. C. Miller, secretory. The company 
manufactures an oscillating foundry 
riddle and a gas unit for welding and 
cirtting;. The lattet* device is jiist. be- 
ing put on the market and is designed 
to use natural Or city gas in con^ 
nertifin vy-hh. ioxygeii. 



Experts Discuss Pulverized 

Design of Burner aiul Kind of Coal Uaed are Important-^ Economy Shown in 
Annealing Malleable and Tests With Powdered Coal on the 
Air Furnace are Recorded 


jrr^Oli a number of years powdered coal has been 
Ml used successfully for firimt malleable-iron an- 
■ ncalinff furnaces, and recently a number of 
foundries have equipped their melting furnaces with 
apparatus for burning this type of fuel, lyhile the 
data obtained Jso far have been too meager to war- 
rant definite coftclusions, the introduction of poxvdered 
coal into itMllenble-iron melting furnaces is without 
doubt being closely watched by producers in the hope 
of finding a means of dispensing with some of the 
tabor required for the ordinary system of coal firing. 
For this reason the symposium of papers on the use 
of powdered coal presented at the annual meeting 
of the American Foundrymen^s association in Phila- 
delphia Oct. 1 is of special interest. Papers were 
presented by Charles Lnngeneckcr, the Bonnot Co., 
Canton, 0,; A. J. Grindle, Combustion Fconomy 
Corp.t Chicago, and Milton JV, Arrowood, Ground 
Coal Fuginccring Co., Chicago, Mr. Longenecker 
gives data on an installation of powdered codt burn- 
ing equipment on malleahic-u an annealing furnaces 



which shows a cost of $2625 when using powdmd 
coal, against $4900 for doing the same amount ,ojf \ 
annealing with 9iaiural gas and $0400 when usihfp 
fuel oil At another foundry a satnng of 48 per cent << 
has been effected in the quantity of coal consumed ^ 
token it was used in the povodered form. The 
tion of melting malleable iron in the air furnace with': 
powdered coal is taken up by Mr, Arrowood,. 'Thifi 
question is not solely one of cost, but involves, the 
effect of the flame and the ash from the coal on the/y 
metal and on the brickwork of the furnace, ... Not ' 
enough data have so far been secured to Wfarren^t ; 
definite conclusions hut much inf<rrmaiion on the 
subject has been added by Mr. Arrowood's paper: 
That steel is being melted with fl50 to 600 pounds / 
of pondered cool per ion of charge and that 15 ' 
malleable foundries using powdered coal for annealing 
have a fuel ratio of from SOO to 700 pounds of coal- 
per ion of castings is shown bj/ Mr. Grindle. fie 
ahi' gives analyses of different coals which have 
proved satisfactory for use in the powdered form 





Firing System For Air Furnace 

BY MILTON W, ARROWQOD ; 

V OLATILE pulverized fuel E r plant in Mcadvillc, Pa. Owing tu this basis for Z hours ,12 .soinutc^. 

higidy combustible when dry, some misundersiaiidiiig as to the method the average coal fed being about onfc 
and if injected into a furnace lo be used in controlling the top blast, ton per hour 

at ignition temperature will the original burner installed was de- Al 1 hour and 20 minutes , fvoija stairtr 
ultimately burn as it finds air. But it signed to admit half the air at the top iug lime, a pig of iron was phtCed i» 
is not believed that the highest cOkicncy blast and lake the remainder through the the rear side door of the furnikce auid 
is possible except where the grealesi burner. This sacrificed at least half a^iolhcr in the front door,- These were* 
c:u*e is taken lo introduce the air and the mixing efficiency of the apparatus, dripping freely in eight When 

fuel into the furnace as a completely A 14-inch duplex burner Y^as used, feeding the full amount of ctDal, com** 
d'flused mixture. All .problems calling capable of taking air enough for mix- bustion was not complete’ untU iSfc* 
for rapid and wide diffusion, whether it ing and burning 1200 to 1500 pounds flame came in contact with the top 
hr a bursting hand grenade or the mere of coal per hour and a proportionately bla.st just over the bridge Wall. . Thus 
.breaking up of a dust body call for greater amount according to the amount the principal heat zone Wj^ts . too far 
action from the inside out. of air admitted at the top blast. Pub in the rear of the furnace.. "Coal was 

A burner which has been designed to verized coal was purchased from an filled into ihc hopper by hand from 

develop action of this kind is sliow'ii in outside plant, being that used ordinarily bags of known weights^, the amount 

Fig. 1. The pow'dcred coal is fed by annealing. It analyzed as follows; of co.il left at end of run being de^ 
ft scre^ feed into a perforated drum, B. P^^rcejt ducted. It was found that the teed 

Here it is met by a current of air blow- voikii!; snh ‘^een delivering 0.3 pound per 

ing down on it frojti the pipe, A The ^hc furnace w^ built for a.. 

sir and coal mix this drum and are Moisture * i.43 charge of 10 to 12 ton$,. 

further ml^^ed as they, pass through the Atr was supplied by a No. 7 Sturt e- The fpllowinj|E day, a 2*toti, , 

perforations and striKe thir Walls of the vant fan at a pressure on the fan outlet made up of iron, hard scrap andO 
encasing chambef, (?. Hrom this cham- of five ounces, the Hue running some railway malleable, showfhg ah aVOragas' 

ber they pass through, the pipe, D, into 40 feet to a Y-division supplying the of 0,914 per cent silicon and. 0.627' pef' 

the main cha;nl>er dj^tbe burner, which two parts of the burner. The existing cent manganese was put in the. fumaca, 
contains two‘j .o^^more sets of mixing branch of the line supplying air to the which was then fired,, without skimming 
shells conojntrijQatfif:'" arranged. Jn this ash pit was not disturbed. The burner bath, for 3 hours and 29 minutes, when 
chamber, body of air is intro- was first lit with the furnace empty, the iron was poured, the fire being com 

duced.thfo^Ugh the conductor, ^ the total air pressure at the burner tinned { 01 *” IS minutes while tapping out. 

; AT* 'being 8 inches and at the overhead blast A $otal of 5914 pounds of coal was 
werC' to conduct a pipe 4.25 ounces (difference due to pipe used, or say three tons of *coal fof tw'o 

iencs of tests on an air furnace at layout). Ihc furnace was operated on tons of iron. The general character 
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nCRNS IT 


iM tlu* metal was satisfacion l»iit if 
was iiccesbary to leave, ronsiderable 
slag m the fiirnaci?, owing to the con- 
dition of the boite)m aixl the lap holf'--. 

The brick covering that had be« n 
f.Uiccd o\cT the graie^ was renoned ai 
the hridv;e wall across tludfirc box for .1 
space 1 fi)ot wide, lellgth^^i^e oi ih*, 
fnrnaoc. This nia<k- ii possible fo a<lnnt 
air throngli llie ash pi< niider the fire 
^'1 regulaivd amount. A 4 ton cliarge 
hbow’iiig tt.9n2 per latit sihepti and l)(»2 
' p<r cent inan^aiies(‘ w.is eharged 00 
• the follc*\\ing <lay and on starting the 
fire it was at once seen that the large 
volume of air rising at the bridg(‘ wall 
deflected tlu* dame t(. the roof and 
formed •a cold hlaukel 011 the hath, ihn> 
fiiaking a sl(»vv heating furnac<. ''I he 
rear bridge wall had been Iniilt up 
two courses of brick and after rtiimin .4 
cue and a half hours it was dccidrd 
the fire was choked loo much. 'I'wv-lx' 
initmies w-eic lost in removing some 
of thi brick, after which the fire wa-* 
•"^^Imtinued for a total of hours and 
32 minutes, including a short shut down 
to rcplai e bung. The roof slu'wcd dis- 
tress while the bath showed dull, attri- 
buted to the air eondiiioii above men- 
tioned. Owing to the short charge it 
was not pcis.'jible to skim the heat clTev- 
t’.ve.lv, although it was partially skimmed 
alter four hours. The tf'tal coal c<*n- 
.sLiniption was 10,300 pounds or .s.l inns 
for ffuir tons of iron melted in a 12- 
toii furnace. A test bar poured at A 
hours and 40 minuies showed silicon, 
054 per cent, sulphur 0.102 pir cent, 
fhosphorous, 0.131 per cent, and com- 
bined carbon 3.50 per cent. 

^ Ti\c opening over the grates was filled 
up and the eight 2-inch tuyeres on top 
blast -were changed to 3-inch, the floor 
of conibusliou chamber was filled up to 
within 10 inches of top of front bridge 
v/all. The oiityr end of the burner was 
raised and \he discharge pointed at n 
downward angle against the front -end 


nC the charge 'fhe biiiuer was then 
l.ghted on the ernptx iiiniace for 1 hfjiir 
.iitl 1.' niiiu'les, it l»eiiig desired P) 
sLiM a ch.irge with .1 h»jt furnace. A 
s ton eliarge of the same eomposiiion 
a* the pi(\i(iti-> Inal w.is tlieii iired foi 
4 Ijoiir'. and 5.5 minutes, witli shut down 
<if ,5 inlnntis on account of the lo-s 
oi a bune I’he total coal tod was 
“O^vS p(»un»ls or an a\<rage of 1725 
pounds p'-r !»our, 01 a total of 4 5 tons 
for 5 lotK ot iron in a 12-ttm fiirn.ici', 
with a considerable .unouni of slag lelt 
in tin- I'nrnace fioni pn.vious heats thru 
c<‘uld IK a be skimmed properly. The 
(iuaniit.\ ol metal was 'sufficient to permit 
f.'.ir skimming and at 3 hours and 31) 
mlmites a considtrable atnounl (;f slag 
of g(X)d appearance was skimmed off. 
At 4 hoiifv and 10 minutes a lest bar 
ria.wed 0.73 per cent silicon and O.OSS 
ter cent sulphu;, while a second bar 
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poured at tapping- om 4 hours and 40 
minutes from starting showed as. fok 
lows: 

Pur «ent 

Total varbon 3.20 

(‘i>niT)‘iii;J curtiori 2.’T8 

Urabhillf rarl)o;i 0,32 

MariitJiK s * 0.20 

riiOH ho. ous 0. 189 

Sllkoii 0.08 

StiljOiur Q.OO 

A test bar poured from a latllc. taken 
off during tatiping otii .showed O.fiS per 
cent silicon, 0.1181 per cent sulphur and 
.1 Tensile strength of 35,600 pounds. 
.\nuilior analysis from pig, taken in 
same way, showed as follows from a 
diffeixiu chemist * 


Per rent 

Sillriwi 0.U7 

Siil|(hur 0.048 

0.44 

Po.nb in*rt rartmii 1 55 

(ir.iphilic r'lboi) 1.2(1 

Analyis of iron from hand fired 


fi rnaccs in the same, jdant .showed as 
f'-llow's : 


I».T runt 

Silinni 0 50 

Kii'iihiir 0.003 

Pli sp'iiDri'iw 0 150 

Ahliit ().2ll 

i-.uhon a.tjr 

Tot 1*1 rarhon 3 0 m 

As a result of this test, it was con- 


clusively shown that all ol the .ur' 
.--lionid be admiitt'd through tlio burner 
and arrangcmeiils were llien made fu 
set ut> a burner of .sufficient capaeih 
for this purpose. At the time of pre- 
paring this paper for presentation re- 
ports on additional heats have not be- 
come available. It is hoped tliat fur- 
ther <lata will be available later. 

A .^O-inch burner has hecn installed on 
a furnace, Iniilt ft»r a capacity of 10 to 
15 tons in a prominent fonndiy in Krie 
J*a. A viewv of the burner attached to 
tliis furnace is shown in Fig. 2. Acting 
< \t the Lde.i of having the initial coni- 



FIG. 2- POWDERED-COAL BURNEU ATTACHED TO AN AIR FURNACE 
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bustioii occur ' bti tjie ^roiU end x)f ' the 
dfarpfUli^ tiic > cotiiJnt$i'l<m chamber wai 
made' only ., about >2 feet in length "from 
•ilic tioze pf burner to ihe front bridge 
wall. For reasons noled, this prove<l lo 
be unsatisfactory and it was considered 
desirable to lenKtluMi the comhiistiof^ 
dramber about 7 feet, thus completing 
amibuslion by the lime the gases reach 
the bridge wmII so that the extremely 
hot gjiscs come in contact with I he 
cliarge. 

This lengiluning of the furnace, to- 
grthcr* with other minor changes and 
adjustments, as well as insufficient mill 
capacily to supply coal for full lim: 
<>peration, and tlic fact that the con- 
veying system from the Jiiill Irj furnace 
hepper lias not bien installed, cause! 
ticlay ill placing the furnace in rcgiila.- 
<'tieiation. It is contefnjilated to pin 
ibis tmit in daily service as soon 
ei 1 cnmsinncc .s perniii. 

In malleable iron amicaling, the pow - 
dered-roal burner perfoims fnuclion> 
e<|itallv as satisfactorily as in the aii 
inciting furnace. For greatest economy 
ip the use of pnlveri:£e<l coal, the ovcns 
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should be of comparatively large size. 
,It then becomes a problem of uniform 
heat distribution and control so as luti 
t'.i burn ilie jicts. With some types ol 
pti]vcn/ed coal burners it is found ibar 
the heat is thrown in loo great* degree 
toward the front end of the oveas. At 
limes the poor heat distribution with 
high velocity burners results in burning 
top fiots near the burner, while tlic 
bottom oinis on the same stools maj‘ 
not In* annealed. Where a cutting flame 
cuts dovMi the bnck on the firebox, the 
destriicliou of pots near the burner may 
be aggravated from slag deposition and 
fliixiiig. At other limes, if the coal 
bappuis to be a little damp or not 
ground as fine as usual, some of it ma> 
Ik deposited on the floor and blanket 
tin buliom xiots near the burner, 

Wbili- no commcrcjal installation h:i' 
>cl been made on the mnffle type of 
aniicnling oven, a number of test runs 
V ere made on such an oven handling 
taiKvny castings. In a plant having 2(\ 
ovens of a capacity about 25 tons each, 
the iiracliee with hand firing was to 
secure one tioiind of castings annealed 


per pound' oV coal.' ' Ah 
of '■ oven ‘ was ' cohstrpeted 
specially conducted test 
of' '2.2 to 1. A 6-iiich ' 

4 ‘timer on the .same oveti 
of 5.2 to i and the test j 

I .mperature (presently fp hc. 
indicatcvl that ihc length of 11^^^ 
Could be increased 6 feel witiroisy/t 
any more, coal, in wduch . cnsiV 
would be 7.25 to 1. The diJfe.ji'cfijee 
tv ceil 1 pound ot ca.siiu|j;s , vf 
j'ound.s per jjoimd of cx>al is' 
to be very great. On ba 

M ovens will do the work o.f 12, 
there a capital saving of $24,1^ -ii 
sides space released for several md 
floors, (.ic. 

Till* total lime of firing, however^.' 


lionrs as compared to 




bind firing pc^^Kl of 90 to 110. 
r>n tbi* same ovens. 'I’he special hah#^ 
filed test showing ratio of 2.2 to 1 wa'**, 
made in 72 hoyr.s tiring time. Tbc toWif;, 
coal ermsumption on this run was •965d’"J 
pomids and 25 tons {,»f castim.fs wc.fe aii ^4 
rcalcd, making the ratio 5.18 to 1. Th’ef ■ 
castings were* of excellent quality. 'i 


Powdered Coal for the* Small Foundry 


11 K use of powdered coal for 
fuel has interested foundry- 
men, manufacturers and en- 
gineers for over 100 years, 
r but until the last few years its prac- 
ticability has been doubted by most 
ongiiicrr.s owing to the great num- 
ber of failures which have been 
made in its preparation and burning. 

In malleable and steel foundries 
using 10 tons of coal per day, or it.s 
oquivalent in oil. ga.s nr coke, the 
use of powdered coal for fuel is 
practical in the opinion of the author. 
There arc several open-hearth fnr- 
tt’aces now using this fuel; steel is 
being melted with 450 to 600 pounds 
of coal per ton of charge. There 
arc about 15 malleable foundries u.sing 
powdered coal for annealing, the. fuel 
ratio on these ovens being from 500 
to, 700 pounds of coal per ton of 
castings: much . time is being say^^d 
in bringing the ovens to. annealing 
Icmperatui*^, Mal^'^ble JPbil has been 
raeiti<J,d.; per cent coal to 

iron, a 12-ton heat being melted in 
three bouri^ and 40 minu.tes with a 
ton more scrap th4n in place 

of pig troft^ ' . ' 

Steam boilers are being fired with 
powdered coal and '814 to It pounds 
of .water per pound of coal are being 
evaporated. If a foundry is equipped 
with a powdered coal plant it is prac-* 
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tical to fire* the core ovens with this 
fuel. 

in addition to the fuel living and 
.saving.^ cflFected in decreased oxida- 
tion of the metal, I believe a saving 
of 25 per cent to 75 per cent in labor 
can be made. A uniform temperature 
can be maintained and therefore a uni- 
form product. Core ovens and steam 
boilers can be equipped with a ther- 
mostatic control and the heat con- 
trolled as easily as with gas. 

Heretofore the small foundry could 
not use powulered coal for annealing 
owing to the high co.st of an instal- 
lation compared ivith the possible sav- 
ings, but now it i.s practical for even 
the small foundry, since it can be used 
ill all departments where fuel rs con- 
sumed. 

Feeding and Burning Coal 

, , m^tUcf how cpkt : w dried 

and ’ pulvcrjzed, proper combustion 
cannot be secured without a uniform 
feed of coal, thorough carburization 
with air, and means of easily and ac- 
curately controlling the coal and air 
supply. Equipment 110.1 been perfected 
which overcomes many of these difli- 
culties. 

powdered coal has a tendency to 
* pack in the storage hopper, especially 
when it stands a few days before 
burning, and if the opening in the 


hopper bottom is too small the"/<idkt ' 
will arch over the feed screw - rHiid'^ 
stop the fuel supply. This" ’tri^We S 

* s been corrected by a specially 
[lied feed screw* eiiclo.sed in g! 'ca«r-') 
iron hopper bottom with a lal^a 
opening. 'I'liis feed wUrm JeeA’( 
throughout its full length. .The* coal/ 
gradually loosens up toward the dis** 
charge end in place of packing. At . 
the discharge end there ‘ is 'a- 
volviiig disk which brealca' up any** 
packing of coal which, tnight . takij' . 
place along the feed screw. Packing, 
causes an unsteady feed . coal aitd 
a pulsating flame, but ifc is believed 
this system eliminate^ fault and 
produces a uniform fce4 rc,suUbSg in 
a steady continuous ^.a!xne. V 
C(>al> best suitc;jd. fofc burping in a 
powdered form Hr<* those rich in 
volatile matter, such /.as bituiiTinous 
and seini-bituniiuoti 5 i,jeithcr slack Of 
run-of-mine. has an ad^ 

vantage over l|ie; ruh-oF^miiJc a.s it h ■ 
not necessary to cru^h the former be- 
fore drying. 

The following aiialy.sis representisi 
a coal which has been found to give 
good results on melting furnaces; 

l»er<eiit 


F'Jcpd rarboi) fifl.lJE : 

mitt*-! . 

Asb 1 0H 

Aln'sUiit •> 1.00 . 

rMinhwr as . 

B.I.w tt.OOfl 




hSO 

G<>ud rc>ult9 have been obuined 
ill annealing ovens and steam boilers 
troin coal of the following analysis: 


Per cent 

Klxul I'arbon 

VolaPIc liutlfr 2H.00 

Asli 

Moisture 1.40 

Sulphur 1.80 

».t.u 12,000 


Qualities of anthracite lignite and 
peat. a.s well as the inferior grades 


THE P O U N D R Y 

such as anthracite culmr dust and 
slush, and bituminous and lignite slack 
screenings and dust are all suitable 
for burning in pulvcrlacd form, for 
certain kinds of work, when dried 
and properly mixed with a higher 
volatile fuel. For the proper ignit- 
ing and burning of powdered coal 
the volatile content should be 20 
per cent or more, while the quality of 
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the fuel an important, coiifiidetation 
the conditions tinder wh}ch.;.jt 
burned are more ' so. 

The cost of preparing powdered 
coal for burning runs from $0.46 to 
$1.00 per ton depending on the amount 
pulverized. The cost of an installa^ 
tion runs from $18,000 to $150,000 ac- 
cording to the capacity and number 
of the furnace.s to be fired. 


Using Pulverized Coal for Annealing 

BY CHARLES LONGENECKBR 


HE first installation of pow- 
dered coal burning apparatus 
on malleable iron annealing 
furnaces was at the plant of 
the Erie Malleable Co., Eric, Pa., 
where B. J. Walker adopted this 
method of heating in 1896. Since that 
time numrrous oiIkt instiillcilion'. 
have been erected. The Prcsstul Sund 
Car Co., Pittsburgh, formerly the 
Pennsylvania Malleable flo., made its 
initial application of po\vdc‘r(?d coal to 
annealing fiirnacr.s in the fall of 1917, 
and since then those furnaces have 
been in continuous operaliim. fn this 
plant each air furaco is jiraclically all 
r below the floor level. Tlfcre arc 10 
large and 18 small furnaces, srnre of 
which arc used for annealing steel 
eastings. The larger .ones have a 
capacity of 50 tons, while the smallei 
hold 25’ tons. Fig. I shows a longi- 
tudinal 'cros.s section of the large ftj^- 
naee and Fig, 2 a transverse .section. 

As is well known, the requisites in 
an annealing furnace from a thermal 
standpoint are a uniform teini)cratnre. 
fand consequently heat) throughout 
the heating chamber and the mainten- 
ance of a constant degree of heat for 
proper length of time. To secure 
these conditions, it W'as necessary to 
insl.all four burners in each fjirnacc 
and maintain a steady flow of coal to 
these burners. The following table 
shows a typical run and illustrates 
how well conditions have been mot: 


July 



10 

Npon. furnace lighted. 


Jl 

1600^ <6 A. M > 

(6 P. M.) 

IS 

1640^* (6 A. M ) 

lf.20" (6 P. M.) 

IS 

1620» <6 A. M.) 

1600^ (6 P. M.) 

H 

1640* (6 A. M.) 

1620® (6 p. M ) 

15 

1620* It A. M.) 

1640® (6 P. M ) 

15-16 

1630® la P- M.) 

164U'^ (8 A. M.) 

16 

1620® 16 A. JM.) 



From the foregoing we obtain the 
following summary! 


Kiimarft llehlcrt. July 10. noon. 

‘ TJntf to brlna furnaeo to teniperatun 1600 dfgrees. 
18 hours. 

FunuMte held it temperature. 1600 degrees, 120 
houra. 

rirlnf! disronllnurd. 6 a. m.. July 16. 

Runes (roof) removed. 6 a. m , July IR. 

The rostlnKs were then remored as soon as they 
were roul enough to handle. 

A pyromert r is inserted in cacli end 
of each furnace. Each one is con- 


meted to a central instrument. It is 
the duty of the furnace attendant to 
read the temperature of each furnace 
at frequent intervals on this inslrii- 
ment, so that there is little chance for 
any wide fluctuation in temperature. 
One attendant supervisees all the fur- 
naces. 

With powdered coal it requires 
frt)m 14 to 18 hours to bring the fur- 
nace to 1600 degrees, with fuel oil the 
time is 22 to 24 hnnr.s, anti with nat- 
ural g.is about 26 hours. From the 
forvgohjg It seems apparent that pow- 
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dered coal gives rcsult.s which are 
thermally satisfactory. 

There is an accumulation of fine ash 
W'hich must be removed from these 
furnaces at intervals. The length of 
these intervals will depend on the per- 
centage of H.sh in the coal. When the 



coal has a low ash content the accu- 
mulation is removed once a month. In 
the standard type of furnace, where 
the heating chamber floor level is at 
general floor level, the disposal of 
ash is of small moment, due to 
greater accessibility of both heating 
chamber and flues. 

As is well known, in annealing 


malleable castings a fluctuating tem- 
perature must be avoided and at no 
time is it permissible to allow the 
temperature to fall below the critical 
range. To secure this control of 
the heat requires close regulation ot 
both the fuel and the air to burn it. 
No trouble has been encountered in 
holding these conditions constant. 

A comparative record of costs foi 
three fuels is as follows: 

Natural gas, 14,000,000 cubic feet.' 
at 35c per 1000, $4900; fuel oil, 105,- 
000 gallous at 8c. $8400; powdered 
coal, 525 tons at $5 per ton, .$2025. 

The figure $5 given a.s the cost of 
powdered coal iiicliidc.s besides thc- 
coal all labor, power, etc. These 
costs are taken from actual practice 
and cover three .separate month.s dur- 
ing each of which one of these fuels 
was burned. 

In another malleable iron foundry 
where powdered coal is now burned ^ 
in the annealing furnacc.s, a saving 
of 48 per cent has been effected in 
the quantity of fuel consumed. In 
this case the amount of powdered 
coal burned per ton of output is 450 
pounds. file time to bring the fur- 
nace to temperature has been re- 
duced from 24 to 36 hours, required 
for hand firing, to 11 to 14 hours. 
When hand fired, there was always 
a difference jn temperature in these 
furnaces of from 200 to 300 degree.^ 
between the front and rear. Today, 
when fired with powdered coal, this 
temperature appears to be uniform. 
This is accounted for by the fact 
that the pressure in the furn?icc is 
equalized, as it is impos.sible to obtain 
a uniform temperature throughout the 
chamber unless the furnace is under a 
slight pressure. With- stack draft 
and hand firing it is exceedingly diflt- 
cult to avoid pulling in some cold 
air, especially at the door. Th5.s 
makes a cold .streak and naturally 
it is impossible to secure a uniform 
temperature under such conditions. 

■ Besides malleable castings, the 
Pressed Steel Car Co. also menu* 
factures steel castings. They are an- 
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nested in the" ^ furnace as ^ the 
malleable castings. The temperature 
carried when Bnnealihg> $teel' la 1660 
degrees Fahr. One of these furnaces 
was lighted at .3 p. m,* July 15, and 
firing discontinued at II a. July 
16, so. that the total time required 
for the annealing was 20 hours* The 
coal consumption was 140 pounds per 
hour. 

Fig. 3 shows the tops of the fur- 
naces and the pipes through which 
the Coal and air are delivered to the 
burners. The large spiral riveted pipe 
on top carries the coal, while the 
secondary air flows through the lower 
one. Two-inch wrought iron pipes 
branch from these. The latter are 
connected at their upper ends to the 
control valves, shown in the illustration, 
which regulate the flow of coal and 
air to the burners. Their lower ends 
terminate at the burner. 

The coal which passes through the 
upper pipe is of course very fine, 
as it must be held in suspension 
throughout the length of the pipe. 
,The principle of distribution is as 
follows: 

The coal is received in cars and 
.liter bring drird is pulverized and 
then conveyed pnoiimatically to a 
substation at the foundry building. 
Here it is separated from the high 
pressure air and falls into a 25-ton 
bin. Two spiral screws feed the coal 
from this bin into a pipe connected 
to the suction side of the fan. This 
^ fan has a capacity of 6000 cubic feet 
I of air per minute. In the fan the 
fine coal is mixed with air in the pro- 
portion of 1 pound of coal to 60 
cubic feet of air. This mixture is 
then forced through the pipes and 
delivered to the burners as desired by 
the -furnace attendant. As is well 
known, it requires at least 200 cubic 
feet of air to form a combustible 
mixture wdth one pound of coal that 
ts burned. 

There is, therefore, no danger of 
combustion until the necessary addi- 
tional 140 cubic feet has been added at 
the burner. The ratio of I pound of 
coal to 60 cubic feet of air is main- 
tained automatically by a very sim-ole 
electrical contrivance. If de.s>ired. the 
ratio can be changed and the ma* 
chinery set to hold Jt constknt 

The Globe Foundry Co., Sheboygan, 
Wfe.. recently hail been incorporated 
by G* F. Honold, Gus A. Dc Wilde 
Jr. and Fred Leicbt. , The new com- 
pany will take over , the Globe Co., 
and will extend its facilities by the 
construction of a new gray iron 
foundry. The present foundry will be 
converted into a machine shop to 
handle general machinery manufacture. 


THE FOUNDRY 

Why .Facing ie Necessary 

Foundry facings arc applied to the 
surface of molds for the purpose oi 
preventing adhesion between the met^ 
al and the sand of which the* mold 
is composed. When the facing per- 
forms this function properly, a cast- 
ing IS secured which requires little 
or no cleaning, thus effecting a great 
saving in the operating expenses. 

The saving is not confined to the 
item of cleaning, but also appears in 
the reduced cost of machining due 
to thc.> absence of burnt sand on the 
surface of the casting. When facings 
of the belter quality arc used, the 


m 


sand is used quite dry. It iS 
inon experience that facings ttsed''d;#i^j^; 
the .'stmiiner months with the 
i$f action, are found fault wkh 
ter months come, becaWe . 
slick well. This is most 
enced in foundries which are 
hcajLed and which become unusually 
in cold weather. The sand . doea 
dry <»ut so rapidly as in the 
and h consequently just a little damp^^ 
when used. This accounts . for.; d dft 
ference in the working of the'' fa<M 
niere are four general classes • 
work that require different facin^;^| 
(irecn sand, loam, dry sand and 
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ANNEALING FUIt.VArKH .SHOWING Pim FOR CARRSlNQ , ANXi ^ 
POWDEUBII COAL ; 


castings are of that fine bluish gray 
color .so much desired by the pro- 
gressive foundryman. 

The reason why a graphite or siher 
lead facing prevents the sand adher- 
ing to the metal is as follows; 

Graphite is one of the forms of 
carbon and is a combustible mate- 
rial. When molten metal is poured 
into the mold, the air in the mold atid 
the air carried in by the stream of 
melted metal furnish oxygen enough 
to bring about a certain amount of 
combustion, forming a gas between 
the metal and the mold. This effec- 
tually prevents adhesion of the metal 
to the sand, and just as Iqng as the 
gas film exists no inhesion can pos- 
sibly occur. 

Pure graphite will not adhere of itself 
to the mold surfaces, but will run be- 
fore the metal the moment the sand 
dries. To prevent this, it is necessary 
to add a binder to hold it in place. The 
proper proportioning and selection of 
this binder is a matter of the utmost 
importance. Facings with a large per- 
centage of binder arc more difficult to 
slick than those with a low percentage. 
Therefore they are indicated where the 


Grccu sand molding is by ' far most . . 
common, and is used for all 

iron molding done in flasks., ? 6Vee>i 
sand means damp sand that 'can be 
packed sufficiently hard to ,jre^in it4|. 
shape. Facings are dusted ’ on, and 
slicked by hand. 

Dry sand molding differs 'from gteen 
sand in that after the mold is finished, 
the flasks arc placed in a drying oven 
and thoroughly dried. for do" 

sand is mixed with watef^ and applied 
to the hard surfaces as a wash. . 

Core work. If the dtStlng is -to be 
hollow, a core of the proper form is 
suspended in the mold, so that after 
metal is poured the core can be knocked 
out and leave a hole of any desired 
shape within the cashing. Cores are 
commonly made of flinty sand mixed 
wiih some kind of binder and baked 
hard. Tliey arc then coated with a 
graphite wash, the same as for dry 
sand work. 

Good castings depend largely upon 
good facings, or at least good cast- 
ings arc impossible with poor facings. 
On the other hand, it is ^eccssary that 
the facing be available at a reasonable 
cost consistent with quality. 



Cuttin^f and DnlKnf^ Tests Were Made on MalleaMe Iron Samples WitK Different 
Physical Properties to Determine Relation of High Elongation and Tensile 
Strength to the Machinahility of the Metal 

BY EDWIN K. SMITH AND WILLIAM BARR 


O l’/RJNG the past year or so, 
there has been considerable 
dibcnssioii of the machining 
qualities of ina)U*ablc cast* 
mgs. At the same time there has 
been a decided tendency toward rais- 
ing the phy-ical ch.iracieristies, espe- 
cially the ten.silc strength and elonga- 
tion. This naturally has brought up 
the question: “What elTcrta have the 
higher physical properties had on 
tnacliiiiabilily ?“ 'There are \vi<le dii- 
I'crenccs of opinion in regard tu this, 
and as the subject is* of importance 
to manufacturers, ns well as to users 
of castings, it seemed advisable to 
collect the available data, in order 
to present at lervNt a preliminary 
report at this time. On getting in 
touch with varinits foundries, it be- 
came evidenl that Jhcrc are two 
general opinions, and that practically 
every concern ha's a slrcuig* leaning 
toward one or (he other of these 
opinions. 

Opuiiovs Piffet 

One' * .sot maintains that machin- 
atnlity ' is practically independent of 
physical characteristics, and that cast- 
ings showing high tensile strength 
and elongation machine quite as well 
as those with lower physical proper- 
ties The other group fetds equally 

strongly that in certain lines of 
work, where extremely high .strength 
-Ts not necessaiy, greater ease and 
speed of macliining can be obtained 
by using a metal with lower physical 
characlcristics. There is no ques- 
tion as to what metal to make when 
.great strength is the one e^^senUal 
requisite. 

1‘here is little literature tm this 
subject. A paper presented at the 
American Koundrynien’s association 
conv'cntiort in. Bo.ston in 1917 recom- 
mends the mantifaelurc of malleable 
with high characteristics, but admits 
that with such ftJttra good material, 
the user may have to increase the 
strength of his machine tooTs, and 
decrease the cutting speed. 

* Another noted authority wrote: ‘Tn 
looking over these records, it is only 
fair to consider, that included in 
them arc bars from concerns in 

A paper presented fiy Kdivln K. Smith and William 
Barr at the icipim' cunsentlon of th« Amerl'^’n 
Voundrytren’s association hold in Philadelphia Sept 
n to Oct. 3. 


high strength and dueiilily 
have been sacriticed, in order to 
secure ,such a character of metal, 
as would machine with the greatest 
ea.se, this pnqicrty in these particular 
cases being the. itredoin mating re- 
quirement.*' Also “One thing is cer- 
tain. that as in the case of steel, 
the malleable iron casting that ma- 
chines most kindly, is as a rule, 
the one pc>i>rest in phy.sical prop- 
erties.” 

'Theoretically it would seem prob- 
«'il)k* that a high tensile strength in 



any metal, would increase dithculty 
in machining, if we consider that the 
tensile test con.sists of tearing apart 
the partiele.s of iron, until the har 
i- fr.M tnred, and that a good part 
ol th(‘ aelion, of any cutting tool, con- 
sists in a similar tearing apart of 
the particles of iron. 

In order to obtain the idea.s of those 
whose experience would qualify them 
as judges, we wrote a number of 
inallcalde loiirdrie.s. and the repHc"' 
.showed considerable difference of 
opinions, A few quotations will 
suffice: 

] ---“Veiy li’Kh l»*ri)»'li* K*r-ni»;h and IiIkIi rlAngatlmi 
mallfiilde murh'nia qu'ie aell." 

a- '‘Iron of 50.000 or 55.000 poinmls tensile 
streneth. wfih PlonKntlon 12 to 16 per cent Is eas'iy. 
murhiiwd; 100 por cent of ill's Iron fi mncliined 
4t hit’h speed — without the least troub'e.** 

.1 -"There Is no question but that lery high 


tensile niAlleablc tmn will not- anmr fur the small 
rustics on wlileb a ^icut deal of flnlshioi; Is done— 
wherv Uie quantity tliilshcd |icr hour Is a natter of 
prime Importance. ilitOi tens.lo naUTlal Is a 
nea'sstty for car work." 

4 “Pnloss we wvre able to do this (vary our 
ni'xtiire) uur tool cost for nmihlnhij iUph^* caatlngs 
aould in some cases be enonnously tncre..8ed.'* 

It is rather signiffcant that the 
product of rnaniifacturer.s of light 
custiugs. c-spccially those extensively 
nuichinecl, a rule, averages con- 
siderably lower in physical tests, than 
that of maker.-, of heavy castings, al- 
though both classes of castings give 
i xcrlhnt rcsiillH niuler actmil service 
eoiulitions. 


77ic T i\st of Practici* 

1 1 i'i particularly noticeable that the^ 
majority of concern .s which both 
make and macluiie certain lines of 
small casltngs. prefer a metal of 
medium low test, as they find that 
the strength of this metal is airiple, 
and machining qualities superior. 

In view of the foregoing opinions, 
il seems obvious that there i^ need 
of some definite method for de- 
termining a machinability figure. It 
has been amply demonstrated that- 
none of the methods for determining v 
“hardness” gives an> idea of ma- 
chiiiability of malleable casting.s. 

As by far the greatest part of the 
difficulty with high speed machining 
has been with the threading opera- 
tions, we have endeavored to devise 
an apparatus to give a machinability 
figure, based on threading. We sim- 
ply used an engine lathe, as indi- 
cated in Fig. 1. The pieces first 
tested were the standard 5^-inch ten- 
sile strength bars, with one end 
sawed off. The remaining large end 
was held in the chuck. A standard 
die was held in a stock, and was 
forced on the ^.^-inch end of the 
test bar. To one end of the die 
stock was attached a rather accurate 
spring, .s.cale. When the chuck was 
revolved, a }^-ineh thread , was cut 
on the bar, and the pull required to 
cut this thread was of course r^gis* 
tered on the scale. Giving the scale • 
readings it is of course simple to 
calculate the actual pull on the die 
in cutting. 

Samples were obtained to cover the 
range of 42,000 to 52.000 pounds ten- 
sile strength per square Inch. Talile 
T gives results of the first series. 
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The speed was 27 revolutiptis per ■ 
die, U. S. Standard, , 

The^e bars were all very nearly 
^4nch diameter, and were very Iree 
from any irregularities of surface. 
The results are arranged according 
to- the ease of machining, and it w'ill 
be. noted that generally speaking, the 
case of machining decreases with in- 
creasing physical characteristics. 

Thinking that possibly the small ■ 
differences in diameter might affect , 
results, we next selected a s(?ries of 
similar bars, and machined each to 
exactly -J^S-inch. These were threaded 
results being shown in Table IT, 
ftpeed 27 re/ointions per minute-, die 
• T. S. Standard 55-inch. 

In order to vary conditions, we 
next prepared castings with 1-inch 
diameter, and repeated the test, using 
a U. S. standard l-inch die, speed 
14 revolutions per minute. The sur- 
face of the castings was not machined 
before threading. 

Driilini/ Test^ 

While these results, which arc 
given in Table III, show very great 
vfiriations, it is obvious that on the 
whole, ease of machining is snr*'i‘icecl 
lo higher physical characteristics. 

It seemed possible that a drilling 
test might throw some light on the 
subject, so we fitted a vertical drill 

press, as shown in Fig. 2. A SO- 
pound weight was fastened (ju top 
of the spindle, the combined weight 
being 65 pounds. The spindle being 
thrown out of feed gear, wc thus 

had a constant pressure on the drills, 
all of which were lS/64-iiich in 

diameter. The speed was 206 revo- 
lutions per minute. The results are 
•ihown in Table IV, Time to drill 
through bar wa.s determined 

by stop watch. 

.Although wc have a wide variation 
in physical figures, we are unable 
to see any relation between those 

and speed of drilling. 

One point which came up in thi.s 
test, and which probably has some 
effect on difficulty in threading high 
tensile, high elongation iron, was 
that produced by the length of chip 
cut. The approximate length of 
chip made by cutting tool is given 
in the following table: 

No. TipnsMe ' Floiiwtlon I.-njCh-lif 
Stirneth Chip, tndw.^ 

c >a53f) • ll.fi-""'’ H 

6 . I).*! 2 

is.o 5 

u lisfiso u.n fl 

Obviously the longer the chip, the 
more trouble will be caused in 
especially on the return 
operation, • while with any ordinary 
cutting worX the long chip will. do 
Ob harm. 

While the results of all the fore- 
going tests are suggejtive, it is ob- 
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.33.333 
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22 
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34.500 

0.0 
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12.0 
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Second Machine Test 
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' .V 
, , .1 

No. 

Pfi'art) 

Tensile 

KlftS. 

Kloiixatloit 

Lbs. 



PepU) 

SirotiKlli 

Limit 

iv*r Cent 

A«'tuflt 


31 418 

3/fl4 

41H70 

310(»0 

7.0 

023 


3I.5!» 

7/«l 

42810 

.31401) 

7.0 

772 


.11G4 

3/G4 
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31710 

fl.O 

808 


HUM 

i./r»4 

51)120 

3.31 to 

7.5 
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2/04 

4.3500 
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70 
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0.0 ^ 
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5 1!).50 

.">8210 

10.0 
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Machine Test on Larger 

Bars 



No. 


Teiifi!!*- StmiKth 

K ustic Limit 

Kloiiic. Per Cent 

Lb» Actoxl 

Cray Iron 


27370 

27370 

0.0 

1220 


-V' 


45i‘4U 

3.(140 

> 7 5 

1281 


Uir 


42010 

:)‘JOO) 

0 5 

1310 


x^-r 


41110 

3G(;9') 

H 0 

1310 
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U28 


3.V-2- 


4 IG sll 
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405.50 
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11,.5 

1547 


X .5.13-5 


.51870 

3::2:{0 
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(’ait .Steel 
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3821 0 
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1500 



Table IV 

Results of Drilling Test 


No. Decarh. 

neptb 

Oray frou Slot) 


2XX-5-15-GN 


1/04 
:VG4 
l/(i4 
7/«4 

2x';u(jri- a/04 

7-S14!)- 4/04 

4 K-:nr>»- 2 /Hi irisoo 30S70 7.« 

Tt .3151)- 7/ti4 42840 8HUU 7.0 

«:U5I- 2/04 

1x2151?.- 4/04 4.1720 ;12G10 8.0 

Ox-'llHi- 5/li4 

;ix 2 ir,ir> 4/01 4.i4So ;«5So 7.5 

lxx-.5.l;{-5 N 2/04 51870 37220 18.0 

8:11414 J/H4 5(H20 35110 7..5 

O'X-S 0 40500 

1-31418 ;t/r,4 43870 .11000 7.0 

4xx-(; 3/04 4«r».%() 3020S 11 .5 

nray Iron Bar 27170 27''.70 0.0 

3xx U .1/04 60050 .14050 ll.G 

Steel Sort 

Steel Cast 540.50 ’ 38210 10 0 

Steel Hsird 

Thf eoliiinii In Titbles 1. II ntui IV marked '‘Deiarb” 

«-as Ixirned out In ilu* .inru-«-i1. From thes* prcHra1n.-\ry exn*rlmiiil-{. ihe aulhofii 
And any relation betw-en depth of rlecart)f)n1xed tIim. anti m.Mliin.ib‘1 


Teujiib* 

.SlreiiKth 
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3 1380 
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n.,5 
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.7,550 ‘ .240 ; . 
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.7077 , ,331 
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.7510 ^ JtU 

.7.598 .213 
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.7322 ‘ ; ,053 

ivc*. ihr depth lo wlllth' the carbon 
. iwt aide to 
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8-iH a 
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3-21.5 
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3-32.2 
3-30 0 
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325 0 
3-20.0 

3- 31 2 
3 34 2 
.i-.ino 

•!-6ri G 

4- 37 4 
8-4.5 I 

13-11.4 
1 1 2.2 


vious that in order to be^ in anyway 
conclusive! .they tnu.at be repeated^ 
Undec belter conditions, and we be- 
lieve that a very much fa.ster feed 
would give better results. As our 
equipment h not suited for high 
speed on this work, wc wrote the 
University of Wisconsin, and have 
recently received a letter, stating that 
the mechanical engineering depart- 
ment would be glad to run conclu- 
sive tests on this .subject in the tall. 
They arc especially well equipped 
for such work, and if it can be ar- 


rangt-d. wc should gel conclusiv 
figures from their test.s. 

From tlic foregoing cxperimenti 
anrl from all data available to us 
we ran venture* the folio witii 
opinions: 

First -'At medium speeds, all prog 
crly manufactured malleable casting 
can readily be machined, whethe 
such castings are of low or of moder 
ately high phy.sical characteristics. 

Second. — ^^^'here speed of inaehin 
ing i.s -of greater importance thai 
great strength, a metal of say 42,00 



hn&ilc strength, and 6 per 
rr/it elongation will give the best 
ro suits. 

To our minds, a very interesting 
point was brought up by results on 
machining bars of various kinds of 
steel and gray iron, as shown in 
tables II, III and IV. Of course 
too much cannot be judged from a 
test on a few samples, but frofn the 
figures shown wc noiiie that the follow- 
ing results hold through the scries of 
tests : 

First. — 'Fhe malleable bars machine 
ipproximately as easily as the gray 
iron. 

Second. — The malleable has almost 
double the strength of gray iron and 
:iti elongation of about 8 per cent as 
compared to no elongation in the 
gray iron. 

Third. — Malleable castings can 
easily be supplied to equal this grade 
of cast steel in all ph 3 ';sical tests, and 
to .surpass it so far as smooth surface 
is concerned. And at the same time 
tlie malleable castings wdll show a 
superior machiiiability 'according to 
the operation, ranging up to tliat 
.shown in the drilling tost where ro- 
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poatod tests on ca.st steel showed that 
it roijulred about four limes as long 
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to machine cast steel . a$ malleable of 
similar physical proiierttes and character- 
istics, as nearly as a comparison might 
he drawn. 


Hard Spots in Castings 

By n. E. DUIer 

Question : — Small castings, under a 
pound in weight, which we make, fre- 
quently have hard, white spots around 
the edges. The analysis of our iron 
averages : Silicon, 3.22 per cent ; Btil- 
phur, 0.050 per cent; phosphorus, 0.74 
per cent; manganese, 0.87 per cent. We 
would like to know the cause. 

-'I/wwcr:— The hard, white spots at 
the edges of your castings were prob- 
ably caused by wet sand which chilled 
the metal ,it the places which were 
white. In a similar case it was found 
that the molder was swabbing the cor- 
ners of the inold.s with water to pre- 
vent the edges from breaking. 

High silicon irons such as you are 
melting are particularly subject to chill- 
ing under these circumstances. We 
would recommend th.at you run the sili- 
con in your metal between 2 25 and 
2.‘i0 iK'c rent and guard against moisture 



T IS a well known fact that 
appreciable strains which are 
caused by unequal radiation 
of heat from the castings 
after they arc poured remain in iron 
castings after cooling. 'I'liis unequal 
radiation is due to variation of sec- 
tion and difference in length of paths 
through which the heat must pass 
to escape from inner to outer sur- 
faces. In consequence the heat is 
not uniformly dissipated. The por- 
tions where the metal is thickest and 
also those most remote from the 
point of heat exit, retain their tem- 
perature longest, and as result, shrink- 
age strains are .set up in the parts 
which cooled first. 

Some 22 years ago, Alexander Oiit- 
erlirtdge, of Philadelphia, discovered 
that vibration of a cast iron bar (by 
tumbling in ti barrel or by a con- 
tinued tapping with a hammer) would 
invariably increase the strength of 
the casting. The theory of this treat- 
ment is that the action of cooling 
causes molecules of iron to be held 
in tension which is relieved when 
fhe casting is subjected to vibration. 

It has since been found that this 
tension can be relieved by annealing 

A paper presonted at the Philadelphia mortlng ot 
the American, foundivnirn's association. 8«pt. 29- 
Oct. 3. Tba. jinior. C. J. Wiltshire. Is foundry 
mipfrinteiidenC4QHloral Ricctric Co . Schnectady. N. Y 


of Strains 

BY C, J. WILTSHIRE 

the ca.stiugs in an oven of moderate 
tonipvrature. It is the purpose of this 
l).ipi-v til describe the method. 

'Fhat shrinkage strains exist in mo.st 
castings is demonstrated by the fact 
lliat if a plai«i cast-iron plate be 
machined to a true .surface on one 
side, the operation of machining the 
other side will frequently disturb 
the accuracy of the surface first fin- 
ished. 'fhis phase of the matter was 
presented to the American Foundry- 
rnen’.s as.sociation in a paper on “The 
.Seasoning of Gray-Iron Castings," by 
L. M. .Sherwin, of Brown & Sharpe 
Mfg. Co., at the Boston meeting ip 
lyi7, and later published in the Oc* 
tober, 1917 issue of The Foundry. 

T.arge castings which have been 
left in the sand to cool off slowly 
and thru finished to true dimension, 
have been found distorted under ordi- 
nary temperature changes, after a few 
days, hut these same castings after 
treatment in the oven did not show 
any change whatever. 

Other castings which have been 
finished and put under steam for test 
have shown considerable distortion 
when taken apart, while castings from 
same p.itterns when treated in an oven 
before finishing and tested out in the 
same way, showed no change. 

Again, large castings which have 


in Castings 


finished and lined up as parts 
of a large unit, have shown sufficieut 
distortion to cause parts of the ina .^ 
chine to become out of line after 
a number of months in service. Such 
castings are now being annealed and 
from results obtained it is believed 
that this treatment will prevent the 
defects experienced. 

The method of treatment is as fol- 
lows: 

castings are placed in the oven, 
the doors are closed, the heat turned 
on, and the temperature raised to 
700 degrees Fahr., which generally 
takes from seven to eight hours. This 
temperature is held for an additional 
seven hours, when the heat is shut 
off and oven is allowed to cool down 
slowly for approximately 20 hours, 
with a resulting temperature of about 
300 degrees Fahr. The oven doors 
arc then opened and temperature i.s 
allowed to drop to approximately 150 
degrees Fahr., when the castings are 
in shape to be taken out The en- 
tire operation consumes about 48 
hours. 

The ovens are heated with oil and 
the amount of oil per ton of castings 
treated has averaged 9.6 gallons. Each 
heat required 284 gallons of oil and 
approximately 29 tons of casting.^ 
were treated each heat. 
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Cupola Metal Refitied in the Electric Furnace — Sulphur is LoweredI by a Reducintf! , 
Sla^ Containinj^ Calcium Carbide — Advantages of Such a 
Duplexing Process are Considered 
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BY A. W. MERRICK 


HE American or blackheart 
malleable cast iron produced 
in this country is usually 
melted in air (or reverbera- 
tory) open-hearth or cupola furnaces. 
Either of these types of furnaces offer 
'certain inherent advantages and dis- 
advantages, but as it is with the last 
named that we are to deal in this 
paper, the discussion will be limited 
to this one method of melting. 

Its advantages arc briefly as fol- 
lows: Low initial investment; low 

cost of operation, upkeep and repairs; 
intermittent or 
continuous opera- 
tion which gives 
li. great flexibility 
of capacity ; high 
melling nuio of 
iron to fuel, and 
a I) i 1 1 1 y to melt 
high perceniagts 
of ' caiil iniii and 
'.icel acrap with- 
out the consc- 
(liicnl lowering of 
ihc carbon con- 
•Tcni whicli would 
nccesjianly follow 
in either of the 
other two types of 
furnaces. F'rom 
till* foregoing it 
will he seen that 
the cupola will 
produce molt e n 
cast-iron at the 
•spout cheaper 
than a n y other 
type of furnace, 
and this fact is 
niiiversally conceded by all juilhorities’. 

There are, how'cver, certain disad- 
vantages in cupola melting as applied 
10 cast iron in general and malleable 
cast iron in particular. First, the 
sulphur absorbed from fuel is higher 
with this process .thaa. either of the 
others. Secondly,, it is not possible 
to t^rbduce an, iron of a low carbon 
content, which with malleable iron 
limits one to the production of cast- 
ing. of very light section, This is due 
to the fact that the melting stock, bc- 

PttiJier prmAted by A. W, Mi'rrh'k nt the anhual 
dHiCeitlJoii of the Amcrtcan Foundiymen'B iifisflriHtkw 
la PbUadelphlu, Sept, 2S-0et. 3. 

•n» ftuUtor 1B meUUurslcia engineer In Uie r»- 
smnSi la^ratory of the Oemful Kleeirle Co.. Sehe- 
fH-etedy. N. V. 


mg in intimate contact with the in- 
candescent carbon of- the fuel, absorbs 
carbon so readily, that w'ith the con- 
.slant silicon aimed for in malleable 
iron, a practically .saturated condition 
is reached so that with other condi- 
tions equal, the carbon is never very 
far either above or below a fixed 
point. This holds good even wlicre 
the percentage of steel in the cliarge 
is varied considcrabl/. Thirdly, cupola 
iron, especially on long heats, is liable 
to quite a variation in temperature and 
composition. The latter evil i.s espe- 


cially aggravating in malleable work 
where the importance of keeping the 
two elements sulphur and manganese, 
ill a proper relalionsliip is well recog- 
nized. . 

In Order to overcome these last two 
disadvantages we might utilize some 
.sort of a mixer that would act a$ a 
reservoir and by holding a given quan- 
tity of rnctal allow it to become con- 
stant in temperature ami composition. 
The diflkulty with this plan, is of 
roiir.se, that the temperature of the 
molten metal would be constantly 
lowering unless some external source 
of heat were applied, so that the ques- 
tion narrows itself down to just what 
this source of heat would be. The 


electric furnace, at once suggests itseii 
as ideal, for in addition to stipplyi&| 
the heat needed, it will also allPw th< 
removal of the greater part of 
sulphur by use of a proper slag. ' Ko' 
only this, but it will, in addition, att&iji 
an iron of any carbon content tp 
made by the means of additions 
either cold or liquid steel, so that coitt 
positions of any range of carbon, giit 
silicon can be tmade and any castingi 
of sections practicable in nialU^blii 
iron may fie i>ourcd. The advantages dt! 
siidi a duplex 'process are readily gp 
parent to any^tl'i 
familiar with* tip 
production o 
cupola maileabk 
iron. Cupola irOi 
is csx>ccially suit 
able for casting 
light seedoti 
such as pipe 
. tings, .etc. In i|ii 
latter case wheln 
an iron ' high it 
*: 'car^j[>on is .de^r 
able, ’liccausc.' CH 
the greater 
of threa<iit)^'.'th< 
fittings pro^ 

ct'B.s . ree^ 

ommrcnd It sell 
immediately, li 
additiotl'. to tlw 
advantdgC9 previ: 
ously ^enumeratec 
it wonld .pertuii 
the annealing ol 
the \frlutc iron aii 
a ci<^8iderabl3 
lovyief tcmpcrattiR 
iliaii iv |ii\uiic:ihlci with h; high sulphtli 
iron, '.ut'h as is ordiiiarito^ produced fr, 
ilio cupula. 

In order to determine , how far it is 
possible to reduce the sulphur in 
cupola iron in a reasonable length Of 
tinitr by this process, some sprues an<! 
scrap were obtained from a manh' 
facturcr of cupola malleable iron anil 
moiled in a small Hcroult electric fur- 
nace. The material had the following 
coniposiiion: Silicon, 0.65 per cent 
manganese, 0.53 per cent; pho.sphorus 
0.1-13 per cent; .sulphur, 0.20 per cent 
and carhfMi, 3.06 per cent. This 
analysis was supplied by the finn 
which furni.shcd the .scrap and was 
given as the average. No attempt 
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V. 11 S tn h!o to check it due to the dilll- 
-Mili.v f)i M-ciiiing an aveiaj^e sample 
.;{ iiijitnal of this nature. 

'D.c scrip was melted hare in the 
tiiirjace and then a basic slaR of lime 
iliiniK'd with xpar w^as pul on. h'incly 
>*ionnd pclrolcutii coke w'as sprinkled 
<.\ci tlic .-“laj? ti> reduce all oxules 
throwing the metals back into the 
hath, the sh’iM: turning a creamy \vhitc 
c</ior, indicating the ctimpleleness of 
these icaclions. (lalciuni carbide is 
formed in the slag as is evidenced by 
the pronounced odor of acetylene 
when such a slag is moistened in 
water. A .slag of this character will 
readily absorb sulphur from the. bath 
and while the reactions rer|uire some 
time for completion, the practical 
elimination of the snlphur is very 
rapid. 

Accordingly, 15 miinites after the 
slag was made a sample was taken 
for analysi-s, with the following re 
suits: Silicon, 0.57 per cent; nian- 
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ganese, 0.54 per cent; sulphur, 0.057 
per cent; and carbon, 3.3b per cent. 
.•Note the reduction of snlphur w'hich 
is very striking when it i.s considered 
that the sample was taken just IS 
minute.s after the formation of the 
slag, 'riiere is something further of 
note, namely the retention of the 
manganese. This elcnienl is readily 
oxidired in the cni))1a and it i.s cus- 
toniar^' to nm the mixtures very liigh 
in manganese to take care of what is 
burnt out in melting and still leave 
enough for the high sulphur that is 
obtained. With the electric furnace, 
no .spcigelei'^cn, ferromanganese, or 
high manganese, pig is necessary, and 
in fact, as will be later shown, the 
mixturc.'j, to get best results, would 
have to be kept low in this element. 
A.S was mentioned before, the 
analysis before melting w»as sup> 
posed to represent the average 
so that the slight difference of silicon 
obtained need not be considered. The 
carbon, however, seems to have in- 
creased, but there is a possibility of 
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doubt here, as 3.06 per cent seems 
ratlier low for cupola iron in the first 
p!art‘. Then aipuri, wluii carrying a 
rerming slag on low carbon steel, wliicli 
greedy ri>r carbon, the incicasc due 
to additions of coko to the slag are so 
vniall as to be negligible. 

At the same lime the sample wa^ 
poured lui* analyMs, a set <»l lest bars 
was pimred and after cooling flu- bar** 
were broken and fractures examined. 
The bar 5-'^'incb in diameitu* w.as clear 
white and the IJ^-inch bar nicely 
mottled so that the comjiosition seemed 
all right for the class of mate rial niuk'r 
consideration. A set o£ lest bars and 
W'cdges for annealing was then ponti-d 
In ordiT to obtain iron more suitable 
for work of a li»:i\ier section, some 
steel and ferrosilicon in calculated 
anujuiUs were added to the bath. Tlie 
calculation was based on the 3.0«S per 
cent of carbon as snpjiosed to havt- 
been in the oiiginal material but as it 
was actually higher in carbon the n .suit 
was higher than desiied. However, it 
was near enottgli for the purpose, to 
illnslrale the possibility of producing 
an iron of a lower carbon than ts 
orclitiarijy obtained in the cupola. The 
actual anriKsis is given as follows: 
Silicon, O.r,^ t'cr'cenl; niangane.so, 0.53 
per cent; 'Uipliiir, 0.036 per cent; and 
carbon, 2^H) pm* cent. 

S7ur/ /.f»xerr.v Sulphur 

It is interesting to note in passing 
that the analysis obtained was exactly 
that expected, taking into consideration 
I, be actual first analysis, and the analy.sis 
and anioiiTUs of the additions. Anyone 
who has had experience in adding ferro- 
silicon to an air furnace where a strong- 
ly oxidizing condition prevails, to bring 
up the silicon, can appreciate this. The 
sulphur is still lower in this sample, 
which can be attributed to the further 
refining of the slag, for even had the 
steel contained no .sulphur the resultant 
would have only been 0.0k5 per cent, 
had the slag not absorbed more from 
th«’ hath. 

fest bars of this composition were 
poll ml and both sets of bar.s were ^iib 
scfpi('nil> sent to the firm llial supplieil 
I lie M rap for annealing. They were 
packed in the second pot from the bot- 
tom and placed in about the middle of 
the oven. 

The examination of the bars after 
annealing showed that the metal was 
inclined lo In* ratlicr “short** and that it 
lacked roughness. This might easily 
be expected when the high manganese, 
low sulphur composition is taken into 
consideration. The fractures viewed 
with the eye looked like typical black- 
heart iron with the exception that 
the rim of ferrite is heavier than usual. 
Linder tlic microscope, however, we 
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find that the structure cotiststii of a rim 
of ferrite and the interior, a. matrix of 
ferrite and pearlite embedded with 
temper carbon, instead of a piire ferrite 
matrix, characteristic of good black 
heart iron. 

As it w'a^ impossible lo obtain any 
low manganc-e, high sulphur cupola iron 
withunt making it c.spccially for our 
juirpo^f, a mixture of gray scrap, 
washed metal and steel wa.s melted 
to give a composition approximately 
that obtained by refining a cupola 
iron high in sulphur but low in man- 
ganese Rar.s were cast from this 

bt.at a*-' pru\iously and annealed. The 
( i>mpo.sition wa*- similar to the first • 
lot prepared except that the man* 
ganese was 0.14 per cent .and the sub 
phiir 0.009 per cent. In this case 
where the .sulphur was low to start 
with, it bad practically been eliminated 
by the action of the slag in the fur 
nace. 

These bars after annealing weic- 
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quite a lot better than those first 
prepared, containing manganese over 
0 SO pet cent. The test wedges could 
be curled up more, as is .shown in 
Fig. 1. The tensile .strength of this 
compo.sition is from 38,000 to 40,000 
pounds, but the elongation in 2 inches 
is only 3.5 per cent. The molding 
was bad and these were very defec- 
tive looking bars. The bar.s when 
]>ulished ami etched, showed an im- 
proved structure over the first set 
bed still showed, some pcarlitc in the 
rim. although the center of the bar 
sl-iowed the typical blackhearl struc 
ture. This is shown in. the photo 
micrographs, Figs. 2 and 3, 

'ITie conclusion to be drawn from 
this rc.sult is that evidently there i« 
still too great an excess of manganese 
present for the low sulphur and some 
further work is planned to verify this. 

Among the conclusions which the 
author arrived at are the following:’ 

1 — The cupola is the cheapest meth* 
od for producing molten cast iroAt. 
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but the process has several inherent 
disailvantages th^t have liihited the 
use of cupola malleable to woik of 
light section's. It produces iron high 
in sulphur^ and variable temperature 
and composition, 

2— The electric furnace is capable 
of renniug this iron, reducing the sul- 
phur to a negligible amount and su- 
perheating the metal to any desired 
degree without any, further altering 
of composition. 

3^Surh a process as described will 
permit iron of any carbon and sili- 
con desired to be made by the proper 
additions of steel and ferrubiheon. 
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4- ^Wherc this duplex process is 
used, the amount of scr.^p used in 
the cupola can be increased and the 
fuel decreased as it would not be 
necessary to have the iroii as hot 
as is the practice when poured direct 
into the molds. 

5— The mixtures would have to be 
kept low in manganese, no high man- 
gancMe pig or spiegdeisen would he 
used and it is believed that by u.sing 
low manganese scrap that the amount 
of manganese burned out in the 
cupola would lower this element to 
the point desired. This will have 
to be worked out dehnitcly in the 
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HE advantages of a duplex 
process using the electric 
furnace as an adjunct to the 
cupola for melting gray iron 
were outlined by George K. KlUolt 
in a paper presented at the annual 
convention of the American Foundry- 
mcn*s association held in Philadel- 
phia. Sept. 29-Oct. 3. The author 
called attention to the fact that while 
the cupola is an efficient furnace for 
melting iron it has certain limitations 
which prevent it from furnishing an 
iron which entirely meets the re- 
quirements for certain classes of cast- 
ings. But for the ordinary run of 
.iron castings, comprising possibly 90 
- per cent of the total output of the 
country there was said to be no 
valid economical reason for either 
displacing or radically modifying the 
modern cupola. 

The author goes on to say that 
whatever its faults may be. it must 
be acknowledged that for preheat- 
ing iron up to the point of melting, 
and after that performing the fusion 
itself with a minimum waste of heat, 
the cupola stands .supreme among the 
established foundry furnaces. Its 
melting clhcirncy approximately is 
40 per cent although in the hands 
of the unskilled it may fall as low 
us 25 per cent, while the adept may 
drive it along at a rate of as high 
as 50 per cent clTiciency. Although 
the cupola is practically wiUK>ut rival 
as a preheater and melter it; docs, not 
attain the same high rank as a super- 
heater of molten metal. The cupola 
operator's problem in obtaining super- 
heated iron isS largely one of circum- 
venting terrestrial gravitation as it 

is manifested irt the speedy dripping 
of the molten iron through and 
away from the hottest zone of the 
cupola. 

In the two-step process that has 


been described, all responsibility for 
superheating is taken from the cupola 
and assigned to the electric furnace, 
where with the greatest ease it can 
be superheated to a degree that is 
not possible in any other kind of 
furnace. • Superheating in the elec- 
tric furnace enables the foundryman 
to make castings of low-phosphorus 
iron which otherwise it would be 
necessary to make of high-pliosphorus 
iron, because he can safely shift the 
responsibility for fluidity from the 
material to the furnacc- 

Another advantage, and by no 
means a minor one, is that hot iron 
tends to increase solidity in castings. 
By solidity is meant not only close- 
ness of grain but freedom from in- 
ternal imperfections such as btow- 
holes, shrink-holes, slag inclusions, 
graphite segregations, and similar de- 
fects. 

Affcnts , 

The process of treating iron in the 
cupola cannot be extended beyond 
the point of melting and a certain 
limited amount of superheating. Any 
additional operation such as refining, 
is entirely out of the question and 
can be performed only in some other 
kind of furnace. In considering the 
electric furnace in relation to refining 
it is preferable to consider separately 
the, acid -lined and the basic-^litied fur- 
naces. The acid-lined furnare refines 
entirely through maintaining a con- 
stant reducing atmosphere in contact 
with the metal. The refining in an 
acid furnace is one of deoxidation 
coupled with a freeing of the bath 
from included gases and slag. 

One must turn to the basic-bottom 
electric furnace to find potentiality in 
refining at its greatest Almost any 
metallurgical reaction may be con- 
ducted in it. including oxidation, re- 



future from further 
fi-^As to costs, nb figttres 
given ai the process is not 
to be in operation as spccificallic 
Iihed in this paper. Howeycf^'-tvilj^ 
power required ought not 
than ISO to 200 kilowatt 
ton on iTiolten metal from thd , 
and with continuous operatioh;'-' 
labor charges should not 
si VC. These costs would "be. 
by the lower cOvSt of melting 
reduced amount of coke used in. mch*-?>^ 
ing and the lower temperature of tIliRrji 
annealing ovens for the annealing , 
such low sulphur iron. 




duction, dephosphorization. deaulplMpt;W: 
izalipu, decarburization, carburization/^^^ 
mixing with ferroalloys, superheating,.'^ 
and others. The duplex process f6r j 
cast iron is ^chiefly concerned with “ 
reduction, de-sulphurization and . mix 


Standard pig iron containiAg a . 
maximum of 0.05 per cent, ^urlphur 
contains from 0.07 to O.U per' ceitt 
after comihg from the cupola^- Iht 
degree of contamination depen^fiag 
upon the quality of coke, the C0|*ife’/ 
tion of the qupoJa and its 
ries, and the skill atid kuowledigtf^'6{ ; 
the cupola tender, The ’ ^ 

from the cupola may subsequji^tly ' 
have its sulphur reduced to about-^otte- '' 
third or one-fourth by ,30 or 4(1 min-., 
utes refining in a ba.sic bottom; 
trie furnace. The average of'V great^’ 
number of duplexed heats 'pf gray’ 
iron was .088 per cent sulphur in the! 
melt from the cupola, wWle in the 
final product from the etji^ctt'ic fur-*-'* 
nace the average was 0.03^;; per cent.' 
As lo\y as 0.009 per cent {sulphur in ; 
occasional heats has beeh produced 
in gray iron under cveryc(«y working 
conditions. , 


The electric ftirnacc>“\step o{ the 
duplex process is partkularly .good 
f(»r mixing. It enables a perfect mix- 
ing of the original raw materials, - 
as.siiring homogeneity . In the single 
heal, and it facilitates the accurate 
duplication of result^ assuring uni- 
formity among several heats. It also, 
simplifies and insures ific perfect ad 
mixing of alloys such as fcrrosiUcoti 
and ferromanganese. The electriq 
furnace allows steel scrap, to be. mixed 
with the iron and by this means the 
amount of total carbon in the metal 
can be controlled, while when steel 
scrap is mixed with iron in the cupola 
an indefinite amount carbon )% 
taken up from the coke. 


Edecational Value of a Scrap Pile 

Defective Castings Are Not Altogether Without Value if They Suggest to the 
Foundryman's Mind a Method for Prevention of Trouble in the 
Future — Where Study is Needed 

BY HENRY TRAPHAGEN 


O KFECTIVE castings- -the ten- 
ants of the scrap pile — offer 
to the discerning and ambitious 
foundryman knowledge that 
is beyond price. Show the foundry ex- 
pert the scrap pile, and he will tell 
you the caliber of the foundry, for evi- 
dence of either constructive progress or 
the senseless repetition of blind igno- 
rance, is indelibly and relentlessly stamped 
on that tell-tale pile of rusting iron. 

It all dependir upon whether the de- 
fective castings are intelligently examined 
or arc buried away under old barrels, 
what the real value of the scrap pile 
will be to the foundry. Intelligently 
examined and constructively criticized, a 
defective casting will iiwafably point out 
the antidote; but if it is hidden away 
and treated as an enemy it means that 
casting after casting will be turned out 
in the same old way; the cii>tuincr will 
he dissatisfied; the toundryinan will 
make no progress; and the establish- 
ment itself will finally rest in the finan- 
cial scrap lieap. 

The iip-to date foundry should have 
at one competent, experimental 

tnolder, .paid by tlie day, and not hur- 
ried ; his business w'ould be to investigate 
the proper method of gating and head- 
ing castings as they coinc into the shop, 
Every department should be iiiterr.sted, 
every resiponsible department head should 
lend his bit to the fund of g.mcral 
knowledge. The work of the experi- 
pvmtal moldcr should bo thoroughly 
examined, and discussed. If coiisi.stent 
and concentrated efiort is made, it will 
he but a short time before the experi- 
mental Tnolder turns out a sound easting. 

He May Go to China 

When the casting comes right it slnnild 
he cither sketched or photographed with 
the gates and heads attached, and a 
permanent record made. If the ^amc 
iob comes back a year or two later it 
T.s immaterial whether the experimental 
moUler is in China oi* the superintendent 
in parts nnknown—that casting can be 
made again, for the proper method of 
making it is on record. 

• It wunM appear at first sight that 
exjicrimental molding would be an .al- 
.nost endless task; that the experimental 
nudder wouhl have to start out on 

.1 i>u|irr presented at Itie twonty^rourth annual 
I'uiiuMiiion of thr .\tnerlf‘:Hi roMri(1r>r?ieit'!i assoriiillon 
held . 1 * rhllHdel|iitl«. The inilhor. Ili-nry Truphasen, 
Is »n‘l:ilhiriilst for the Toledo Sleol CaMtiue To., 
Toledo, 0 


an entirely new tack every time a 
casting came into the shop, and that 
the number of records neceSsSary would 
be almost overwhelming, but if 
foundrymen will carefully investigate 


Scrap Tells the Tale 

HE si::€ and coinposilion of the 
domestic scrap pile in the 
foundry yard is a fair indication of 
the success or failure of the 
methods in vogue for producing 
caj^ tings. One way to reduce cast- 
ing losses is to have all nciv worh 
pass through the hands of a highly 
competent molder. flc should he 
allowed to experiment until he has 
arrived at the one best way of mak- 
ing taJi piece. IVith a saiis'Jactory 
method once established, a photo- 
graphic record should be made 
slunvutg all the important details. 
Having this lecord it would be pec- 
jedly immaterial whether the per* 
sonitel of the foundry i hanged or 
not, I he •records would always be 
available Joe whoever needed them. 

While it is true that the great 
majority of castings are lost 
flnotigh some fault in the molding 
pradue, it is equally true that u 
Mipuienl number ore lost through 
metallurgical faults to warrant the 
utmost vigilance on the part of the 
foundryman. both in buying his 
non, and later, in melting it. 

Some iron is fundamcnlaity had 
and will never produce satisfactory 
lastings. An off heat of pig iron, 
due to one of a variety of causes 
which interrupt the even working 
oj a blast furnace, is in this class. 
So IS thin, rusty sheet scrap. Rust 
/»' o.vide of iron and during the 
melting process it enters the metal 
and hreomes emulsified. No amount 
of flux, dcoxidher or cleansing 
agent will get it out. Suspended 
ocide is respioisible for the rejec- 
tion Ilf many castings, more espe- 
cially tJfise tvhich have to undergo 
p;cs.^ure tests. 


this inelhod ot experimental work, 
they will find that after all, the nunt- 
her of real basic detects that are 
found in castings arc comparatively 
few. 'fhey will discover that castings 


naturally group themselves into a few^ 
well defined classes, and that each 
class is subject to characteristic de- 
fects that are easily recognized, and 
in a short time they will learn to dis- 
count possible defects at the start. 

If the foundryman can grasp the* 
broad conception of castings as a 
whole; if he can master the few 
fundamental laws of solidifying metal, 
he will have made no small measure 
of progress toward the desired end. 
But unfortunately, it seems to be the 
common impression that the various 
branches of iron and steel founding 
are each peculiar to themselves; for 
instance, the malleable man imagines 
that his troubles are cpiite distinct, 
from those found in the gray iron 
shop; while the gray iron foinnler is 
niuh'r the imprcssiim that gray iron 
and semistcel obey laws that were 
designed especially for them; and it 
is sometimes amusing to hear the 
steel man dilate upon the peculiar and 
mysterious troubles of the steel busi- 
ness 

Lttcratnrc Deficient 

Now if the foundryman will only 
recognize the fact that all these 
variou.s metals are alloys of carbon 
and iron; that they all merge into 
each other without any sharp line of 
distinction; and furthermore, that they 
all in general obey the same laws, 
then, a great light will dawn upon 
him and lie will realize that there are 
hut few real basic troubles in a 
foundry. 

Several fundamental difficulties that 
are found in foundries have been de- 
.scribed in the literature on the sub- 
ject; but unfortunately these descrip- 
tions seem to be lost in a maze of 
words dealing with the various 
peculiarities of chemical ingredients, 
new fangled methods of chemical 
analysis, long discussions on grain 
^^?grcgates, and in everything 

under the sun, except a frank, plain 
discussion of the foundryman's 
troubles. It is because of the great 
difficulties in wading through a* mass 
of literature that the average found- 
rynian has become disgusted with 
chemists and scientists in general; 
and judging from the impracticail, 
high-brow Contributions that chey 
have given later-day literature, it 
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Would appear that die foundrynian's 
disgitist i$ well founded, 

H the founds ymatt will carefully study 
his defective castings the writer believes 
that he will iiUiidatcly agree that all 
of the defective^ can be traced to one 
of a very few fundamental errors. In 
general, these fundamental errors may 
be summed uv as follows: 

First . — The personal equation, or in 
other words, the carelessness of the 
workman. 

‘Over-production, which puts 
a premium on careless, sloppy work. 

Third . — The attempt to make good 
material out of junk. 

Fottrf/*.— False economy, which results 
from the use of too little fuel, too much 
scrap, cheap refractories and too great 
a reliance in green sand molding prac- 
tice. 

It has been the writer’s experience 
that about 10 per cent of all troubles 
in the foundry can be traced to the melt- 
ing department and the other 90 per cent 
to the molding department. 

To produce a good casting from any 
kind of iron or steel, it is absolutely 
essential tliat tlie metal be and 

fluid. But unfortujuitely, hot, lively 
metal is not as common in our foundries 
as one would be led* to expect, and the 
causes of cold metal may be briefly sum- 
marized as follows: The bed in tr.e 
cupola may be too low. This is a 
very common crroi and generally results 
in cold, sluggish metal. It is a simple 
matter to determine whether or not the 
bed is low. Leave the t.*ip hole open. 

; turn on the blast, and note the time that 
it lakes for the first metal to tun over 
the spout. If iron appears in less than 
10 minutes, it is almost a certainty that 
the bed is loo low. A low bed means 
dirty, porous, weak casting.s, owing to 
the metal melting directly in front of 
the tuyere blast and becoming unduly 
oxidized. 

Correct Meliintj Ratio 

Another prolific source of cold metal 
lies in the attempt to conform to a 
prearranged melting ratio. In the dic- 
tionary of common sense there no 
such term as melting ratio. The correct 
melting ratio is the amount of coke 
tlwt will give hot, fluid metal; and this 
amount of coke will vary with the size 
of the cupola, the, ainouist oi, scrap used, 
the kind; of coke, the percentage of steel 
used . in' the mixtures^ and the size and 
condition of the sprues. It is there- 
fore evident that it is ridiculou.s for 
anyone to attempt to lay down a specific 
melting ratio for cupola practice. 

Cold metal in the converter can gen- 
erally be laid to one or two causes. 
The metal from the cupola may be cold 
for one of the reasons iu.st enumerated; 
the percentage of silicon may be ' too 
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low for successful blowing, or what is 
most common, the lining of the con- 
verter may be too wet, or there may be 
a leak in. the wind chest or somewhere 
along the line. It is rarely found that 
cold metal can -be traced to a variation 
in chemical content, and before the 
fomidryman wastes any time fouling 
around the laboratory, it is far better 
for him to examine his cupola practice, 
his converter linings and his wind appar- 
atus. 

/tnoihcr Cause for Cold Metal 

There is another great fundamental 
cause for cold iron, it i.s found not 
only in the cupola, but in the con- 
verter, the air furnace, the open-hearth 
furnace, the crucible furnace and even 
in the electric furnace. 

Reference i.s made to the effects of 
oxygen, wduch causes oxidized metal. 
There i.s no disputing the fact that 
foundries very frequently receive ship- 
ments of pig iron that will not pro- 
<lnce hot iron, no matter how careful 
the melting practice may be, and such 
iron is delivered much more fre- 
quently ‘than the average foiindryman 
is aware of. It is useless to , check 
111 ) the analyses of such material, 
for the blast furnace Irtboratory report 
will in nearly every case be correct, 
and the fact that it is correct furnishes 
the chief alibi for the furnace. 

Pig iron is sold on chemical analysis 
only, aTJcl it is prc.Minied that if the 
analysis conforms to the customer’s 
requirements the iron must necessarily 
be satisfactory, but nothing, in my 
judgment, is further from the truth. 
The pig iron that generally causes 
.Mich a long train of di.sagreeable 
troubles, such as porous castings, 
.skulled ladles, bunged-np cupolas, etc., 
is a product of over-production. 

If, on breaking a shipment of iron 
it i.s found to be consistently un- 
sound and full of gas cavities, reject 
that iron if it is possible to do so. 
But if the furnace absolutely refuses 
to take such iron back, which is too 
often the case, then the only course 
left to the fouiidryman is to bold the 
shipment in the yard .and use it very 
gradually, .say one pig to a charge, 
until the pile is gone. 

The writer has found defective pig 
irori' in practically every kind Of a 
foundry including malloahle iron, grin- 
iron and sled plants. 

Anotlier source of cold, sluggish 
iron and steel lies in the use of thin, 
dirty, rusty scrap. Such material as 
rusty flashings, turnings, shearings, 
pioichings and other fine voluminous 
scrap should have no place in the 
melting furnace, if the melter expects 
to get sound, healthy metal. Such 
.scrap is being used literally by thou- 
sands of tons in our oticn-hearih fur- 


daces today. If is 
i ou I! ^1 ries, malleable shopk 
iron foundries. But the resiilit ■ 
same, no matter what type of 
is being used or what kind Of 
is being manufactured. 

Rust is an oxide of iron, atji4 tt 
finely divided. During the 
proccs.s this rust or oxide entera 
nieiil and becomes emulsified. 
no amount of fluxes, depxMiijefSi 
other cleansing agents will gei-it 
1 believe suspended oxides io^ 

.ire can.sing more trouble today 

iron and steel industry than any otjlii^ 

one thing. The use of such, 

IS directly at variance with 
sound principles of metallurgy. 
long the manufacturers will use 
material and how long the 
will continue to receive such 
is a proldcm. But the light is breklt*?;. 
ing and the day of reckoning for, tlUct 
iron and steel .manufacturers whOuftt^;! 
tempt to melt up nothing but junfc 
close at hand 

Cold metal is distinctly a problem 
for the luelthig department, but ir 
effects the molding department 
strongly that the moldcr must take it 
into consideration. It is a well known 
fact that the moment molten 
strikes the ^ sand a large voliim^‘ 6i 
gas is generated. This gas is for^d 
from the decomposition of biitdHlj)f 
materials, but most of it comes 
the water that is in the sand. 

If .such gas is not allowed ^frej^- 
it is going to be trapped in' the nhietil; 
the colder the metal is the nsiore 
quickly it will set, and the more likely; 
it is that the gas will be trifiped 
under a frozen skin. 

How many times does a /fomidry 
turn out what is apparently^ a . 
feet casting only to have it rejected 
in the machine shop just gf soon as 
the first cut is taken front the cope 
side. The gas trying to '^cape has 
been trapped just below the surface 
because the nictal has setf^o. <tuickly 
to allow tljc gas to get a;way; this is 
a very common defect green-salid 
molding: hence tbc ifcessity when 
attempting to make grebit-.sand work, 
of ha\ing the metal very hot and 
fluid and venting not only the cope 
but the drag, and making sure that 
the vents in the cores arc wide open 

I'he S'nuK of the Cover Core 

An interesting .sidelight in connet 
tion w'ith this discu.ssion is the ques 
tion of using oil-sand cover cores, li 
is a very common occurrence to fine 
a casting made under a thick, hard oi: 
sand cover core, with absolutely ne 
provision for the escape of gas. Tht 
foundrymau struggles along and prob 
ably gets two out of 10 castings 
whereas if he >voutd merely puncluft 



tilt cover core with three or four pop 
lii-ads and let the gas out, the prob- 
abilities are that all of the eastings 
would come good. 

The question of shrink heads •or 
users is one that is given too little 
consideration in the foundry, A head 
to he of any value, must be large 
rnough in cross section to remain 
open until the casting has set. It is 
well to ^-omember that probably not 
over 30 per cent of the cross section 
of u head is available for feeding and 
this statement applies with more than 
ordinary force to the neck of the 
feeder; it is folly to make a great big 
head and then neck it down so tiar- 
row thill tlii: neck freezes almost in- 
stantly, and it is tquall> futile to 
pect a Lead to feed if it. is not placed 
s«liiaiely upon tlie casting. Ilow oflen 
docs one lind a liead with a neck say 
dy^ or .1 inches in diameter abmit onc- 
lourth of which is allaclied to the 
casting and the rest wandering oil' in 
sp.'ice. 

The common practice of taking an 
old splintered block ofi wood, sticking 
II lo ihc palleni wiili a nail, and 
attempting to make an erficient head 
is the f.iL^c.-'t of falsi- economy, A 
foundry should have, a sti>ck of stand- 
ard lieads caiefnllv made in tlie pal 
tern shop and fitted with dowel pins 
so tliat they can he set squarely upon 
the i>attern with little danger of being 
inii>p laced. 

*• .]^\'J(lcrs ITu)/: {):'crt:mc 

There is a tendency among fuiimlr)- 
nu*n of tlie pr<'si‘nl day to .skimp un 
heads. 'I Iu*y love lo talk abisui their 
very low spine returns but they 
neglect lo .‘•t.ate that the welilei works 
o\eriiiiie every night. Midien niclal 
will shrink as it cools and tliat shrink- 
,age must he t.aken up cither by ovc;- 
hc.'id feeding or internal chilling, and 
when a foundryman trie.s lo tell you 
tliat Ills castings are sound wilhoul 
any kind of feeding, that man is try- 
ing to change the laws of nature, and 
pcr.sonally I cannot see, Innv he i x- 
pects to get away with it 

Another important point is the p.irt 
that water pbys in ihe foundry, riiere 
IS probably no other one factor with 
the possible c^ceptitm of oxvgen, that 
lias so much to do with the success 
or failure of a foundry. Consider for 
.4 moment some of the troilldes direct- 
ly traceable to the old HaO. In the 
cupola for instance, we have the well 
I known rubber bottom arising from 
wet bottom sand; we have cold metal 
and slow melting from wet coke, wet 
iron, and moisture -laden air. In the 
converter we have wild heats, cold 
metal and cut linings. We find pin 
holes in the castings due to the metal 
boiling on the surface of a wet mold; 
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we have entrapped gas and dirt, be- 
cause too much water in the facing 
and heap sand has frozen the metal 
prcnialurely. 

A casting may look sound, but mil- 
lioiW of tiny bubbles of exploding 
steam have made it porous so that it 
will not stand up under gas or water 
pressure. All over the country found- 
ries are making hydraulic and am- 
monia ea.stings by the green-sand 
method; and they aic stoutly claiming 
the fact that they are getting away 
W'ith it. Careful investigation, how- 
ever, will prove that the consumer is 
kept busy closing np porosities and 
every so often a truck load of dc- 
fecti\e c.astings is brought bark to 
the ioimdrv' and is carefully 
smuggled in the back door, so too 
many people won’t see them. It i.s 
po.ssifilo to make hydraulic eastings in 
green sand molds, but it is not pos- 
sihh‘ to make I hem day in and day out 
and l>e lairlv certain that they aie 
all sound. It is almost an inipos- 
.obililv lo corilrol the water in the 
green .sand mold; and water suddenly 
couverled into steam has u haldt of 
evphjding in the most unforeseen plates 
.and tn ll\<, mo>l peculiar way.s. As 
,1 general i .;Ie, a hydraulic or gas ca.st- 
ing shouhl be made in a thoroughly 
baked mohi. and it pioj»er materials 
are used, and the melting i.s carefully 
done . 111(1 tl e mold is kept clean, there 
no trick in turning out acceptalile 
!i>draulic castings. 

'Lhere is one more item in the mold- 
ing department that deserves atlen- 
tion ,iml that is the proper mctliod 
ot [iouring d'ln; .scrap pile receives a 
y»«Mi m,in> contributions because of 
llie earelcssiu-s.-^ or iiu oiiipetency of 
lie mill at the ladle. F.very l.idle of 
met d slumld be held for a ininule ov 
iw > to alhnv the slag and other im- 
IMtiilies to cone to the sniface. Slop- 
!)lng to allow tl;c mct.al to clear itself 
nri\ S( cm like a wa.stc of time to the 
modi-rn production l;og, hut if the 
Kenilcmaii will stand hv a ladle and 
w.iidi flic various impnritie.s float up 
i'» the .surface he 'will understand wdiy 
It iM\s to give the inolal lime to clear. 
In I lie end more good castiiig.s will 
aiLnie irom such practice, and in the 
final analysis real production will be 
inrrca.svd. Metal going into sk sand 
mold '.liould be poured evenly and 
carefully and under no consideration 
should hot metal he poured .at high 
pressure directly over a large flat area 
of sand. Cuts and scabs and snakes 
are too often the result of fast, furious 
pouring. It is far better when deal- 
ing with i casting having a large flat 
surface, to cut back-up gates and 
break the force of the stream of metal 
rather than resort to a mass of finish- 
ing nails, a lot of swabbing and other 
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dodges to prevent the facing from 
cutting. 

Another exceedingly common error 
is the practice of pouring metal at 
right angles dircttly up against a core. 
If it is possible to allow the metal to 
slide parallel to the core, there will be 
far less cutting and much less dirt. 

It is obviously impossible for any 
one mail or group of men to enumer- 
ate, much Ics.s describe, the many ap- 
parent defects and troubles that exist 
in a foundry. If the foundryman will 
carefully study and examine the de- 
fective castings, if he will try to trace 
out his problems from cause to effect 
rather than trust to dumb luck, he 
will lind, a.* staled before, that the 
real fumlamenlal trouble.'? in the 
ftuiiulry are comparatively few. 

'Lhe value of a scrap pile lic.s In tlie 
fact that it offers a real course of in- 
sl ruction in foundry practice, and this 
paper ha.s been written in an attempt 
to induce the {(^iindryniaii lo com- 
nume w^ith his defectives, to study 
tluir peniliarilie.s, to grasp the prin- 
ciples of casting in their broadest 
sense, to realize his responsibility, fo 
the community, and linally, it is writ- 
ten with llie hope that the foundry- 
man will earnestly strive to nitiim- 
faehire sound castings, rather than 
alibis and lietitions pioduclion sheets. 


Show Precipilutaon Model 

A model illustrating the opeiation 
of the Cotrell precipitation process 
for removing flue, dust from blast 
fnrp.'ici gases wa*- exhihittd al 
the C'hemical Kxposiiion in llio Coli- 
'.eurn, Chicago, Sept. 22 lo 27. I’hls 
in oriel wa-* made by the General Klee 
trie Co., Sclienccliidy, and was 
shown u'.nler personal supervision of 
Che.st'.r T. iMcLoughliu as.sisted by 
Kaymoiul Barclay, hotli of the Gen- 
vral Klectric organization. 


Trjimmg Workers 

Training Vmlletin No. 24, entitled 
“Industrial Training for Foundry 
Workers” has been puhli.shed by the 
llniired States department of labor. 
United States training service, and 
will be forwarded to any person in- 
terested by applying to C. T. Clay- 
torti 'dirccloj% Washington. This re- 
port wa.s in preliminary form 

sonic time ago and publishcid Jn the 
July IS i.<i.sue of The Foundry. 


The Worthington Pump & Ma- 
chinery Corp. has taken over the 
Epptng-Carpenter Pump Co., Pitts- 
burgh, the plant of which will he 
known as the Epping-Carpenter works 
of the Worthington Pump dt Ma-. 
chinery Corp. 
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Usual Requirements Recfardingf SuIpKur in Specifications for Cast Steel are Considered 

Exacting— 'Molding, Steelmaking and Annealing Practices are Said to Affect the ^ 
Casting More Than Somewhat Higher Sulphur Content . ' yf^ 


BY A. E. WHITE 




X T is not the object of this pa- 
per to acid any new evidence 
to that which already has b.'cn 
presented. There has been no 
opportunity, since the writer was re- 
quested to prepare a paper on this sub- 
.ject, to make experiments and tests. 
It is the object of the paper to plead 
for a ihofrtiijjh survey of the items 
which affect the quality of steel cast- 
ings and to iiidjice of their acceptability 
on the basis of the properties they pos- 
sess rather than to lay undue emphasis 
on one or more di'iputed points. 

Considerable has been written con- 
cerning the effect of sulphur in steel. 
Numerous writers have pointed out that 
sulphur in percentages much above 0.04 
or 0.05 giv,:s material showing undesir- 
able qualities. Now and then some one 
suggests that sulphur in percentages 
greater than 004 or Ot.OS, pos.sibly as 
high Hs twice the values given, in no 
way affects the quality of the steel. 
Much (hat has been wrilltMi is in the 
way of exposition and is not supported 
with evidence. Furthermore, a con.sld- 
einhlc amount of the evidence submit- 
ted is so h?clourled by other factors 
that the data is valueless. Practically 
all of the literature discussing sulphur 
deals with its influence in rolled or 
forged steel and not in cast steel. Be- 
tween cast steel on the one hand and 
rolled or forged steel on the other, 
there is, in the writer's opinion, a vast 
deal of difference. Therefore tlie ob- 
servations on the infliienco of sulphur 
in rolled or forged steel, relatively 
speaking, may have little bearing if 
applied to cast stetd. This, briefly stat- 
ed, is the .status of the qiic.stion at the 
present time. 

Factors Affecting Quality 

Broadly speaking, there are. five main 
factors which affect the* quality of sled 
castings. These arc desij§pi,.pf castings, 
composition, s 

ing practice and annealing practice. 

. Included in the molditig practice may 
be listed the kind of mold, whether 
of green or dry sand; inetixod of vent- 
ing; weight and location of. riser; tneth- 

. puper piwent'd bs A. IL Wbtts at the Annual 
eontent^m of the Amcrlran fouDdudneii^e asiorlatton 
held In Phladelphta, SS-Oet 3. the author ti 
a prominent memb^ of the indneerlnt fitculty at 
the of Mkhlsan. Ann Aibor. Ifleb.. and 

diMoe the war wu an oflleer In the arrinanfe depart 
ment* vbere he had cbarie of steel foundry openttoDL 


od of gating: character of cores; length 
of time mold is kept around metal 
after pouring, etc. 

In the steelmaking practice may he 
included place of recarbonization, wheth- 
*r in furnace, converter or ladle; size 
of heat; number of castings to be poured 
from a given ladle; temperature of 
pouring, etc. 

In the annealing practice may be in- 
eluded the evenness of furnace tempera- 
ture; the temiieratime employed; the 
time consumed in bringing to heat; the 
time at heat : the time consumed in 
cooling; the type of castings placed in 
a given furnace, whether all light, all 
heavy, or mixed; the type of furnace 
used, whether a furnace designed for 
heavy castings employed on light ones 
nr vice versa; character of * flame, 
whether oxiilizing. reducing or neu- 
tral; etc. 

There are times when too little atten- 
tion 13 given to the question of design 
of sled casiln.L'.s. Many flesigns are 
made by men who know too little about 
the characteristic.*^ of metal when it is 
changing from a licpiid to a solid. Mucli 
improvement in the m.atier of quality of 
finished castings couhi be brought 
a bant by closer co-operation between the 
designer and funndryman, and it is tnist- 
1(1 that as time goc.s on, this sugge.NUd 
closer co-operation will become more 
and more ciunmon. 

Putchasers Insf^Cilion * 

In general, the slteluiaking and mold- 
ing practice is of an acceptable charac- 
ter, hi large measure, however, the 
purchaser is in the hands of the founder 
since it is n<»t feasible foi him tu cm- 
phjy as expert a steelmaker or sted 
founder as the .steel-casting otierator 
can afford to d<*, and only by the em- 
ployment of an abler steelmaker or 
founder can he expect to properly pass 
itpbh these phases of the process. Even 
if he can get a man of suitable ex- 
perience, it is questionable if he should 
employ him, for by so doing, a status 
of divided authority in the steel cast- 
ings plant would develop, and such a 
condition would be most unsatisfac- 
tory and in fact, quite impossible. Also, 
by chemicah physical and visual tests 
'the purchaser can gather sufficient in- 
formation regarding the character of 
the castings to decide whether or not 


they are acceptable, so that 5 h« ir IWV’,? 
as much at the mercy of the- fqmidejf-tJ 
as might appear to be the case .at 
glance. 


The writer believes much greater, atriv' 
Icntion should he given to the matWft^ 
of annealing, in iho future, than M3 
been accorrled it in the past. As 
rule, sled founders have not av/ak^ts^^S 
to the latent possibilities of 
controlled annealing. Many furnaces v 
bear indications that the only 
thought of in their design are waity^ a’.'? 
floor, * a roof, rfnd some kind of ports 
for the admission of heat. 


Irregularity in Annetilinq 

» ’ 

There seems to be an utter disregard ‘ 
of such questions as fuel efficiency, 
through proper combustion and control 
of hiat losses by radiation and by the 
stack; char.icter of the flame, wtohiKr' 
oxidizing. re*dnchig or neutral; scieiftiffc. 
temperature control, for in most fnt^ 
nace.s there is as much as 213 degrii^tii 
Fahr. difference in temperature in dit- ’ 
ferent portions of the same fi^^Ce; ' 
.accural e temperaiine inea.suremepts,. for." 
sreb furnaces as have pyrometers UAit- 
.ally have only one and it is nchher 
frequentl.v calibrated nor tioes it ntsces- 
sarily record the real condiiionH in the . 
fnrinre because of the varyin'ij .tem- 
perature di.'itribntion in the skme; and 
care in the .seh-ction of only .pieces of ' 
approximrttely the .same cross Section- ; 
for each furnace per anneal, for there 
exists a mor\' or less haphai^ird method 
of placing castings with diffipfent cros;», 
sections in the same furnace with the \ 
resultant of eitlier ovorheatlt^ the thin* 
ones or failing to rcmoi^^ef'^ "the dendritic 
slnictnn' in the thick ones. 

It was the wiitcr*.s privilege in the , 
fall of B-IUi and the winter of 1916- 
1*^17 to visit nearly all of the important 
steel casting plants in the eastern lialf 
of the United Statea. It was also his 
privilege to have under his supervision 
the inspection of all the Steel casting 
l)ianl.s producing ordnance material for 
the United States army from January,^ 

1918, until he left the service in March, 

1919. As a result of this experience, 
hf has come to feel to a greater and 
greater extent that the acceptance of 
steel castings sliould be placed on a 
broad basis and that the miAutc scrutiny 
of castings" for a few hundredths of a 
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))tT cent of sulphur is both irrational 
unwise. 

To t:ilk about the effect of au in- 
ciezisc of 0.01 or 0.02 per cent of sul* 
pliur when by improper annealing, fm- 
proper steelmaking or by improper 
foundry practice, properties many times 
woise than thobC produced by sulphur 
are actpiired by the steel, is, in the 
writer’s judgment, placing iinclite em- 
phasis ori the wrong factor. 

Sulphur in steel may increase blow 
holes — it is granted that this is a dis- 
puted pomi— but assuming that it does. 
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It will not do so to nearly the same 
ixtent a.s an improper temper to the 
mold ; improper venting of the mold or 
core, especially the core; or an improper 
pouring temperatun*. It may increase 
shrinkage, bin il will not do it nearly 
as much as an improper casting design, 
an improper pouring temperature, or 
too rapid a heating or cooling during 
the annealing. Il may decrease the 
metars resistance to shock but not to 
the degree that a poorly designed cast- 
ing will, or one in which the metal has 
been ovcrluiited, burned or underan- 
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nealed with the dendritic structure still 
in evidence. 

It was because of the feelings ex- 
prrs.sed in tlic preceding paragraph that 
the writer championed, while connected 
with llie ordnance department, a tnpre 
liberal specification as applied to sul- 
phur, thoiigli accompanied at the same 
time with such a method of inspection 
at the casting plant consisting of an 
examination of test bars,;iaruiealing lugs, 
visual examination, that the real 

cjuality of the castings, or as near real 
aN possible might he ascertained 


Malleable Foundries Raise Their Standardc 


HE man who has become 
accustomed to manufacture 
a product and have it ac- 
cepted by his cusiomrrs 
without inspection or uuc.stIon doe.s 
not, as a rule, take Itiiully to work- 
ing according to specifications. At 
fir.st there is usually a little resvnt- 
ment and a feeling that getting de- 
fective material by the insj^cctor when 
possible is all part of tlic game of 
business. Hut after the manufacturer 
becomes u.sod to working to specifica- 
tions and begins to understand fully 
their importance to his ow^i interests 
as well as those of his customers 
his entire viewpoint changes and he 
finds himself constantly striving to 
impitove the quality not only of hi.s 
own ’output but that of his competU 
tors’ as well. 

Specifications requiring physical 
tests have been applied to rolled and 
forged steel in different forms for 
many years and the manufacturer^ 
have become accustomed to present- 
ing evidence of quality, either through 
certificates of test or by having 
samples of the material tcslcfl in 
the presence of an in.spector. Ijiit 
for some reason specifications on 
castings have seldom been demandeil 
in the past and even now many 
castings are purchased w’ithout the 
buyer insisting on their mcning def- 
inite physical requirements 

Steel castings arc purchascrl on 
specifications more fiequcntly than 
others at the present time while gray- 
iron castings arc least often pur- 
chased with test requirements. M.il- 
leahle iron occupies a middle ground. 
T.ike all other casting.^ those made, 
of malloable iron are subject to 
great variation in physical properties 
if not properly made. In the past 
this fact h.as worked against the u.sc 
of malleable castings in ni-iny places 
for which they are decidedly the 
most fitted. Some years ago, of all 
the foundries t>roducing inalle.Thle 
ra.<ktlngs, none was making iron hav- 


ing as good physical proi)crtieb ah il 
i> practicable to attain, and frcc|ncnt* 
ly the castings h.ad a tensile strcMigth 
f»f h‘^s tlian 4(),tM)() pounds per square 
inch. 

Under these rondition.s many cciii- 
sinners. e'.pcciaPy among the rail- 
roads. were loath to call for malleable 
where steel castings could be used. 
Some of the most progre.ssive of the 
malleable iron foundryinen who were 
makihg a good gradi* of iron realized 
that something should be done to im- 
prove tin < 4 iialily of their own metal 
.'i*. well as that coming from foundries 
whose standard.s were lov\^ 

'fhis question was brought beioie 
the American Malleable Castings as- 
‘^ocialion which decided to take steps 
to improve the general quality of the 
iron made by all its membcr!i and to 
ri'.'.ist those foundries among its mcm- 
iMM'^liip which were making castings 
with i)hysica1 propertie.s bedow the 
aveiage. In order to accomplisli these 
emU arrangements wJ^crc made, sev- 
eral years ago, with Prof. Enrique 
fouceda, Albany, N. Y.. to carry 
on re 'Search work, test sampTc.s from 
mnnher foundries, and to visit those 
ft.iindries needing metallurgical advice. 

Soon after the inauguration of this 
\v«»rk the quality of the output began 
to improve in all of the foundries 
.ilTecied and tho.se which were tiini- 
mg out the lower str«*ngth iron were 
h(']j»cd to bring their metal more near 
tiu .1 VC rage of the. other foundries. 
When these results w^ere accomplished, 
the aN.'.ociaf ion began to urge higher 
reriiiii i- /u*nts in specification.s for mal- 
leable raslings ic order to inspire 
greater confidence among the users 
of this tuaterial 

The inciuhers of the asscK'iatioii arc 
privileged to send daily .Stimples to the 
laWiralory of Enrique Tnuceda for 
test, and if the physical properties 
of the test pieces do not come up to the 
staudaril set by the association, the. 
foundry making the -particular iron 
is atsietfil to improve the qii.ality of 


Its metal. This sy.stem having proved 
snccciisful, the association has rc- 
n utly taken another step to improve 
tlio quality of the malloable castings 
output ot the country. 

d'he new plan is to issue a certi- 
ticatc to each foundry which foi 
three months has sent daily samples 
for tost, in case.s where every one of 
these sanii)lt's has met the require- 
ments of the association as to physical 
qualities. At prc.sent a minimum of 
45,000 pounds per square inch tensile 
strength and 7.5 per cent elongation 
in 2 inches is demanded of foundries 
making railroad, motor vehicle, agri- 
cultural implement and general ma- 
chinery castings. 

For the quarter ended June 30, lOiy. 
32 members of the. American Malle- 
able Castings association cut of a 
total of 62 have a continuous record 
f(»r three months of meeting the re 
quirements laid down. These require*, 
ments are the same as those given in 
tlic standard specifications for malle- 
able castings of the American Society 
for Testing Materials. 


Welding Gray Iron 

ny II. E. Dillcr 

Question- ' W't* have difiicully in ob- 
taining a soft, machinable weld on 
small gray-iron casting.s. Please in- 
form us how to make a weld which 
will be soft and easily machined. 

-In welding small gray-iron 
casting.s care should be taken to have 
the entire casting heated to at least 
200 degrees Cent, before starting to 
weld. Iron having . 27S to 3 per 
cent silicon should be used for the 
welding rods. Tlie casting should he 
cooled slowly after welding. 

If you follow these in.structions you 
should have no trouble but if you do 
cxperifMice any difficulty, heat the cast- 
ing.s a little higher before welding and 
anneal them at SDO degrees Cent, after 
the Avoiding is finished. The castings 
should bo cooled slowly as indicated. 



Making Steel in the Iron Fouhdtp 

A Side Blow Converter Installed in a Gray^lron Foundry Could Take Care of ; 
Miscellaneous Cast Steel Requirements—rLow First Cost of 
Converter an Advantage 

BY GEORGE P. FISHER 


TATISTICAL reports of ihc 
Amerirj^^ Iron and Steel in- 
1 stitute^:i;',|^^assifying the steel 
^ castiniP^ produced in the 
United Stales according to the pro- 
cess used for melting and rehniiig, 
>ontain the following production fig- 
ures in gross tons for 1916 and 1917: 

19 J 6 1017 

Orois Per Cro.« Per 
Tons Cent Tons Cent 
<Wl»tf«rth ...1.17«.44» 8&.70 1.2i:J.156 84.16 

nmverter 142.701 10,41 159.272 11.05 

CrufilOe 0,8G1 O.OH S.iJlU 0.2U 

Klecinc furnare.. 42.870 2.12 04,011 4.50 

Mlscellancviifi ... 202 0.02 2.11 0 02 

Total 1.371,703 1.441.407 

At the date of this paper the fig 
urea for 1918 have not been published. 

Each of the three principal pro- 
cesses for the manufacture of steel 
castings has advantages and disad- 
vantages as compared with its rivals, 
incl each has its own separate and 
distinct field of operation. As shown 
hy the above figures about 84 per 
cent of the tonnage of steel castings 
js credited to the open-hearth furnace, 
11 per cent to the converter, 4,5 per 
cent to the electric furnace and 0.5 
jyer cent to the crucible and mlscel- 
‘ lancous. 

Any foundry proposing to mauufac- 
mre steel castings must consider 
which process will prove most econ- 
omical and satisfactory for its par- 
ticular class of work. With a proper 
selection of raw materials and the 
requisite amount of care and skill, 
good castings can be produced by all 
three processes, and it is equally true 
that without proper care and .skill 
very poor castings can be produced 
by any of the processes mentioned. 

Practically all heavy castings, by 
which wc mean those weighing from 
500 pounds up, and having sections of 
Yz inch or more, are cast from opcii- 
hcarth metal. Where largo ton- 
nages are desired and where the sec- 
tions of metal perniit the use of rela- 
tively cold steel, without exce.^sivc 
los3 due to castings, ihi.s 

process is usually first choice, Tt 
i.s coaisidered essential for economical 
operation that the furnace be operated 
continuously for 24 hours per day 
and when conditions permit this, open- 

Pa0«f prefMif^d by Oeorge P. Firtjw at the urmtml 
' ' ei»i)«»Dttoi^. of (he AiAerlcm- Foundi^metre aewdiitton 
held Vt miHftdeUihlt; 89^rt. a 


hearth steel can be made at a lower 
cost than steel by any other process. 
An open-hearth shop requires rela- 
tively more floor space per ton of 
castings produced because the heats 
are larger and arc tapped at less 
frequent intervals. 

Steel foundries are classified roughly 
as those specializing on heavy work 
and those specializing on small light 
work. In the latter class wo invari- 
ably find the electric furnace or the 
side-blow converter. The.se two pro- 
cesses practically monopolize this field 
because of the extremely high tem- 
perature attainable in the melted metal 
by either of them. With cither the 
electric furnace or the converter no 
dilficulty is encountered in tapping 
steel at from 3000 to 3200 dq^rccs 
Fahr., which pennits the manufac- 
ture of CHSting.s weighing a.s little 
as 2 to 3 ounces eaclj, and having 
sections as light as J«-inch. The 
modern steel foundry specializing on 
light work accepts orders for castings 
which used to be con.sidcrcd too 
small and intricate for any but mal- 
leable foundries. 

Electric Furnuce 

The arc-type electric furnace has 
become an important factor in the 
steel casting industry since 1915, dur- 
ing which year 23,064 gross lon.s of 
steel castings were made in electric 
furnaces. Furnaces of this type arc 
able to produce metal of suflicicntly 
high temperature to cast the lightest 
and most inlrirale castings, and can 
be operated with cither basic or acid 
linings. Because of their neutral non- 
oxidizing atmosphere they can use 
very light scrap or even steel turn- 
ings, A few electnV furnaces are 
known to be charging 100 per cent 
scrap and borings, and all of them 
arc using a very high percentage of 
old 4nctal, probably 85 per cent or 
more, 

A very high degree of metallurgical 
skill is necessary for the successful 
operation of an electric furnace, and 
for economical results the furnace 
should make steel continuously for 
24 hours per day. Only by con- 
tinuous operation can reasonable 
power costs be maintained, and tlic 
cost of power is one of the most 
serious considcratioUvS in producing 


c-lectiic steel. Even when 3: can 6*V' 
obtained at as low a cost aiti' 
cent per kilowatt-hour, the poweir 
per ton of metal melted, with 
practice, is in the neighborhood;- oti.’j' 
$6.50 to $7.50. With poor praetJeeJS 
the costs are very much 
Electric furnace manufacturers pubv,'; 
lish figures showing that ii^ctsk.?^] 
furnace inctal can be prodiicea^WjiiAv’i 
cost about on a par with open-hearth^S 
steel and about one cent per 
lower than converter steel. Th<^jie . 
figures no doubt- hold good under cOn-^ '' 
dition.s of continuou.s furnace opera^.;. 
tion and cheap power rates, but not . 
under ordinary cimditions. 

The side-blow converter is in optfra- • 
tion in about 100 steel foundries in ^ 
the United States. It has been used 
for the manufacture of small 5tecT: 
castings for nearly 20 years and the 
production of jcastings has increfiiaed.: 
from. 14,000 tons in 1903 to 159^1^ 
ton.s in 1917. Only the electric fuff 
nace can compete with the convert^f ; 
ill producing temperatures which 
rnit the casting of very 
tions and small intricate shapes, xhe - 
great advantage oi the converter over ^ 
all other processes lie. in it-s gnpat 
flexibility, ease of operation aild;^anaair 
initial investment. It can be 'placed . 
in operation on an hour's notice and 
can produce 20 heats per day br only * 
two or three at practically the same ' 
cost per heat. Heats are blown id’ • 
from 12 to IS minutes eaefe,. When 
not in operation it requires no at- ' 
teiuiun and the only costs Ugainst an 
idle converter arc depreifleltim apd 
interest on investment, both of which' 
are negligible. The heals are small, 
and produced at short iiftervals, per-' 
milting floor space to be u.sed; over 
several times during the day. 

Th? usual charge in converter prac- 
tice consists of 40 to 50 per cent 
of pig iron and 60 to SO per cent of 
scrap. The author has seen a ebn- 
verler operated successfully On 100 
pel cent of steel scrap by adding 
fetTosilicoTi to brii.g the Silicon con- 
tent to the required figure. Because 
thf converter must be operated with 
an acid lining, it i.s neces.sary to pur- 
chase raw material having a low phos- 
phorus ard sulphur content 

Many plants operating an iron 
foundry have a demand for steel 



W] 

ciihiiiiys. Where this demand is in- 
ifriniitont and not for a large ton- 
the .side-blow converter is an 
ideal inslallation. The melting equip- 
ment for the gray iron foundry and 
for the converter steel foundry is 
the cupola, which is already installed. 
When steel is required the metal can 
he melted in the same cupola Ahead 
of the gray iron mixture. The con- 
verter occupies very little floor space 
and requires no attention when idle. 

In the case under discussion we are 
assuming a demand for a small ton- 
nage and in this case initial invest- 
ment is worthy of serious considera- 
tion. The converter can be installed 
and put in operation for approximately 
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viue-sixth of the cost of an electric 
furnace and oiic-half to one-third the 
cost for an opcn-hcarth furnace. 

Perhaps the most important fac- 
tor i.s the rase with which a con- 
verter. can be operated. It is tni- 
necessary to employ a high-priced 
furnace operator who is of little or 
no use when there is no demand for 
steel. The foundry foreman or any 
intelligent tunploye can he trained in 
a very few weeks to operate a conver- 
ter and produce good steel. If only 
two or tlirce tons of castings are re- 
quired per day the time necessary 
to blow the steel takes perhaps an 
hour per day of the foreman's time, 
which interferes with his regular 
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duties only to a very small extent 
Because of the speed with which 
steel can be produced and the high 
temperature of the metal it is possible 
to accumulate two or three blows 
from one converter in the same ladle 
to pour an occasional large casting. 
This is impossible by any other 
process for making steel and is a 
great advantage in a shop where it 
is impossible to predict what size of 
casting will be demanded. While 
large castings weighing several tons 
each can be made as just de.scribed 
from a 2-ton or even a 1-ton vessel, 
the converter finds its greatest appli- 
cation in the manufacture of small 
and very light-sectioned castings. 


Threaten Increased Duty on Graphite 

to 3L 


KCENTLY two bill.s were in- 
troduced in -the hou.se of 

representatives, which pro- 
vide an increased duly on 

imported grapliilc and fire clay 
suitable for ij.se in the riiamilacture 
of crucibles and other foundry 
supplies. The tarilT proposed would 
bo from one rent per pound tip to .six 
cents per pound according to the 

grade of the material. The app,ircnt 
. object of those hills is to protect the 
► miners of domestic graphite but thi.s 
. legislation if passed would tend to 
.work a serious hardship on the 

foundry .Jutsiness as well as on otlier 
industries using graphite. The Foundry 
Supply Manufacturers association has 
taken up the question in order to show 
what effect the passage of the bills 
would have upon the foundry bu.siiiess 
and indirectly upon the cost of manu- 
facture in all lines using foundry 
products. 

* * “The bills a.s introduced read as 
follows: 

“H. H. 5941. — A bill to provide for 
the national security and defense by 
encouraging the production and relin- 
ning of graphite, (plumbago, .silver 
lead) ores in the United States and 
in its po.sscssions, and to provide 
revenue for the government of the 
United States. 

“I3c it enacted by the senate and 
house of representatives of the United 
States of America in congress a.s- 
scmhlcd, that on and after the day 
following the passage of this act there 
shall be levied, collected, and paid 
, upon the articles named herein, when 
imported from any foreign country 
into the United States or into any of 
its posses.sions. the rales of duties 
which arc herein prescribed, namely: 

“h'irst.-- Crude graphite ores, crystal- 
line or amorphous, I cent per pound 
of ore for ores containing SO per 
centum or inulcr of graphite carb.on, 2 
I (Mils per pound of ore for ores con- 
laimng ov<*r 50 per centum of graphitic 
carbon, fie term crude graphite ores 
bcMiig dotiiied for the purposc.s of this 


act ns ore which has not been &ub- 
j(?ctcd lo any process of re lining or 
concentration which changes the 
graphite content (d the on' as mined. 

“Second.---f.urnp and cliip crysiiDine 
graiihite (pliiinl>ago. silver lead), d 
cenl«i per pound of graphite, the icnn 
lump and chip being dclincd for the 
purposes or this act. as larger cry.stals 
nf graplnte more or less broken up in 
mining an*! frealinent, of a si/c which 
will not piss tlirough a screen with 
Openings one-qnarter ot an inch square. 

“'Phird. — Flake cry.slalliiie graphite 
(pliunl)ugo, silver lead), crude con- 
centrates and refined dakc, 0 cents 
per pound of graphite, the term flake 
being de lined for the pnrpo.ses of thi.s 
act as smaller crystals of graphite 
more or less broken up in mining and 
treatment, of a size which will pa.ss 
through a screen with openings onc- 
quartcr of an inch square. 

“I'onrlh.— All other products, inanu- 
faciurcd materials, and compounds 
containing graphite, crystalline, or 
amorphous, not specifically provided 
for in this act, 5 cents per pound for 
the graphite contained therein.*' 

‘*11. I\*. 5547. A bill to repeal para- 
graph 450 of an act entitled 'An act 
to reduce tariff duties and to provide 
revenue for the government, and for 
other purposes,' approved Oct. 3, 1913. 

‘T>c it enacted by the senate and 
house of representatives of the United 
St.ites of America in congre.ss as- 
.'^emhled, that paragraph 450 of an act 
entitled *an act to reduce tariff duties 
and to provide revenue for the govern- 
ment, and for other purposes,' ap- 
proved Oct. 3, 1913, be, and the same 
is hereby, repealed. 

“Sec. 2.— That on and after the day 
following the passage of this act there 
shall he levied, collected, and paid 
upon all clay suitable for or u^cd in the 
inanufaclurc ot graphite or other cru- 
cibles, or used in the manufacture of 
glass ineltirg pots or tank hlock.s, when 
imported from atiy foreign country 
into the United States, or into any of 
its possessions except the I'hilippine 
i^laiuls and the islands of (Juam and 
Tutiiila,. a duty of 10 dollars per ton." 

As will be seen from a study of 
these bills the price of imported 


graphite and of clays for crucible.s 
ivunid be materially increased 
(Irapliiie, siivi'.r lead or plumbago, as 
it is called in tlic foundry industry, 
is used ill foundry finings and for 
finishing molds and the imported, 
varieties would be increased 50 per 
CLMit in cost. Graphite also enters into 
tl'.c uiaiuifaclure of crucibles used in 
brass and other inuifcnous metal cast- 
ing shop.s and in the mamifacturc of 
crucible steel. The cost of such 
crucibles would not only tend to bo 
iniTcased by the cost of graphite but 
also by the extra cost of clays as pro- 
vided by one of the proposed laws. 

It is estimated that fully 80 per cent 
ot the graphite used for foundry fac- 
ings is imported. So far no graphite 
has been found in this country of a 
quality which will fully replace the 
foreign graphite obtained from Ceylon, 
Canada and Mexico, either (or foundry 
facings or for crucibles. This was 
made apparent in regard to crucibles 
during the war when it was next to 
impossible to obtain crucibles which 
would have more than half the length 
of life of the crucibles made previous 
to the war from foreign graphite and 
clays. The necessity for having the 
proper grade of graphite for facing 
molds is seen when a rough, scabby 
casting re.sults from the use of an 
inferior grade of facing. 

Unfortunately graphite cannot be 
worked over to secure the grade de- 
sired as is the case witli, many grades 
of ore which can be made into any 
kind of steel according to the process 
used; but little can be accomplished in 
tlic w^ay of securing a high-grade 
graphite from ofic W'hich is inferior as 
it comes from the ground. This leaves 
littJc alternative but to use an ih- 
ferior grade of domestic graphite or 
to import material of the quality de- 
sired and pay the increased price. 








How and Why in Brass Founding 


By Cliarie* Vicker* 








Alloying Lead With Zinc 

have a large quantity of white* 
metal scale weights to make weighing 
I flttij V/t pounds each. The sped* 
ficatioHS demand an alloy of 90 per cent 
sine, Bid 10 per cent lead. IVe have 
been able to get the lead to mix 

^with the sine, although we have tried 
various ways. The lead always goes to 
the bottom, of the pot. We would like, 
therefore, to know if this mixture can 
be made, and if so, how. W'e presume 
lhc,ie weights are specified in sine to 

have a cheap, hard metal, and the lead 

is specified to add weight and lake up 

some of the shrinkage. If this inixture 
cannot he mode zve zvould like to hazfc 
you suggest a cheap, hard mixture that 
could be used in its place. 

I -cad and zinc only alloy in limited 
proportions, much less than 10 per cent 
lead to 90 per cent zinc, therefore, 
while it may not he impossible lo ^ct 
these metals to remain together in the 
percentages named, it will never he done 
hy simple melting and stirring the two 
metals. The two metals have no afhiiity 
for each other and the result is that 
the lead settles to the bottom when the 
hnollen, mixed metals are allowed to 
stand. Wc, however, would not like to 
go on record with the statement that 
these metals cannot be held together in 
any proportion, because the case is very 
similar to that of copper-lead alloys, 
and aluminum-lead alloys, the lead will 
separate from all of these metals, but 
in practice alloys of copper and lead 
are being made contaiiung all propor- 
tions of lead. Some of these alloys rc- 
.sembte babbitt, but have a high mcUing 
point because high in copper. In the 
case of aluminu'm-lcad, alloys of these 
two metals are being made containing 
up to 10 per cent lead. To make these 
mixtures is. a trick in alloying, known 
to those who have studied the matter 
and have done the necessary research 
work. Naturally^ jfnformatidn on tlie 
subject dinScutt to ^et. as the secret 
is guarded hy those who possess it. 
Alloys of lead and zinc possess no com- 
mercial importance, therefore, few have 
done any experimental work to learn 
how to hold the metals together when 
solid. It could no doubt be done l)y 
the addition of some third metal that, 
had affinity enough for l>oth lead and 
zinc to hold them together. Tn *this 


connection, possibly magnesium wouW 
be worth a trial. Wc believe that as a 
very ciicap alloy is demanded the addi- 
tion of a third metal would make the 
alloy too costly, and that the better way 
would be to make an alloy of zinc 98.50 
per cent, lead 1.50 per cent, and to en- 
large the patterns to compensate for 
the lower specific gravity of this alloy, 
as compared with the alloy specified. 

The weights could also be cast in the 
ordinary leaded zinc used for making 
common brass, and brotjght up lo weight 
by pouring lead into cavities made for 
the purpose. 

Formulas for Muntz Metal 

Can you advise us regarding fhe com- 
position of Munti: mcUil, or where same 
can be pnrclicscd'^ • 

Muntz metal is a yellow brass first 
used extensively as a stiett mcial for 
sheathing ships. It was patented in 
England in 1832 and was named after 
the inventor. The first sp<‘cificatioii.s 
were copper 60 per cent; zinc dO per 
cent. A third p.vient in 18*16 specified, 
copper 56 per cent ; zinc 40.75 per cent, 
and lead, 3.75 per cent. 

At the prc.soiil some makers claim 
the zinc .should not be higher than 38 
per cent. The following arc analyses 
of two alloys: 


Per cent Per cent 

Copper 60.52 59.52 

Zinc 38.80 39.43 

Lead 0.40 *0.74 

Nickel none 0.39 


For casting purposes use copper, 58.50 
per cent; zinc. 40.00 per cent; tin, 0.50 
per cent, and 10 per cent aluminum 
bronze, 1 per cent. 

Muntz metal can be purchased from 
any concern specializing in ingot metals. 

Bronze Propeller Mixture 

„ We would tike to have d good mixture 
for 0 bronae propeller. 

The mixture will vary depending on 
the diameter of the propeller desired. 

The best alloy to use for propellers 
is manganese bronze, but it must be of 
the highest grade and not simply a yel- 
low brass with a little aluminum .added. 
For a small propeller a good grade of 
red brass can be used, and suitable alloy 
is the following: Copper, 88.50 per cent ; 
tin, 6.50 per cent; zinc. 3.50 per cent, 
and lead, 1.50 per cent. 


Alloy for Match Plato? ^5 

Can you advisif as to a saiisfgK'for^ 
material for making patterns for 

For making patterns for match 
.i white metal is very satisfactory.- 
an alloy can be made of zinc, 
per cent and tin, 50 per cent. Melt 
zinc first, then add the tin gradually/; 
llcforc adding the tin however it 
advisable to add a piece of sheet aUl/\ 
miruim 2 inches long an 1 1 inch widCf ’l 
the thickness of ordinary cardboa^. 
This alloy is sniublc as it pos-scsscs .s^/ 
little shrinkage that rapping of • tjiC' 
master pattenu before drawing them dut 
of the sand usually makes up for the 
.shrinkage. ’ 

For the i)atierii plates themselves, use 
aluminum alloy of the ‘composition, 
aluniiunm, 92 per cent; copper, 8 per 
cent. 

Sometimes thcjnatcli and patterns are 
cast solid of plaster of parts, in which 
case a drag is rammed up and the joint . 
finished carefully, then an interchange;*, 
able cope is placed over the drag, JMltd/ 
is filled with plaster. Wheiu.«et^ the 
patterns arc trimmed and shellach^' 
Tw'o blocks are required, one for i!h« 
cope and another for the drag. * 

Formula for Roll-Neek 
Bearings 

We zvould like io obtain thi^ formula^ 
for a bronse for rolTneck bt^^ngs\ fo, 
be cast in iron molds. ThesO rfiedriitgs. 
are not for hcazjy duty rot0ng. TAir 
largest rolls are approxiinaittfy’ IZxSh;, 
inches. ' 

The follow'ing formula •Will give . a 
bronze that will be suitihlc for. the 
purpose outlined; Copper^. 66.50/ per 
cent; tin, 8 per cent; Icad^ S per cent, 
and pl;o.sphor copper, 0.5 per cent The 
pliosphor copper sliould /contain IS per 
cent of phosphorus. If the alloy fails 
10 run as well as- desired, the phosphorus 
can he increased, deducting the increase 
of phosphor copper from the, copper 
content of the alloy. 

Prepare the chills hy svarming them 
and then painting with a mixture of 
lard oil and plumbago, thin enough* to 
flow from the brush. Apply a layer of 
French chalk over the oil and pliimhago 
with a binooih camel-hair brush. Have 
a heavy riser in a dry sand head. 




‘ (.yf> 

Defects Remedied 
by Changing Gate 

lyc erf^ericnced considerable dif- 
^'tcully in getting good castings for the 
pipe strainers shown in the illustration. 
The castings consist of a bras< cage 
xviih solid bottom and a circular, 
threaded top, and the sides of the cage 
arc formed of brass screen held in 
place by the ribs on the castitig which 
ioifi its bottom and top. The screen 
is cast in place being wrapped around 
the core, which shapes the inside of 
the cage. The difficulty consists of cold 
shuts and misrtins. The percentage of 
toss is high. 

We use scrap yelloiu brass with pos- 
sibly some valves throxvn in, zvhich is 
melted in an oil-fired furnace. We 
add several ounces of aluminum to 
aid in running the metal but there is no 
phosphorus present. The machining 
qualities have been good until recently 


when only 10 castings could be threaded 
per tap. One lot analysed as follows: 
Copper, 76 per cent; sine, 22.10 per cent; 
iron, 0.60 per cent; lead, 1.20 per cent; 
tin, trace. Can you suggest a cheap 
mixture or something to add to the 
mixture to give it fluidity and thus 
overcome misruns and coldshnis? Please 
explain the effect of common salt on 
the melting of brass ^ also the effect 
[ and the advantage of using hoimt, oud 
what effect lead has on the machining 
guiilitv of brass iii different percent- 
t ages Docs a brass with as high a had 
iontent as 20 or 30 per cent resUt 
niadiininci by becoming gummy ^ 

< It is assumed these strainers are 
1 east h(»rizon tally with the parting line 
( of f.»u‘ mold passing through the ceii- 
; ler.s of two opposite ribs, which 
I leaves one rib at the highest point 

.jE the cope. If the strainers arc 
rn^C ^bis way the rib at I be higliest 
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point win bo the one to uii.srun most 
often. If the castings arc placed 
lengthwise id the fla.sk and the. mold 
is tilted, a gate at one end and en- 
tering the .side of the ca.sting will 
run them. But if the gate is cut 
so as to form an acute angle with 
the runner so the metal can shoot into 
the strainer, the castings at the top- 
of tile mold which arc nearest to 
the sprues, w'ill be misrun in the 
majority of eases. This is due to the 
fact that the metal does not fill the 
strainer when it shoots in but pa.sse.** 
on down the runner and leaves a little 
metal in the upper strainer molds, 
which of course immediately sets. If 
the gates arc so adjusted on the plates 
it would be better to pour the moM^ 
on the level with the sprue at one 
end. In pouring the molds on the 
level it is better to locale the sprue 
in the ciMiter of the mold, pr.^vided 
the branch gates to the ca.stings arc 


set for center pouring, and allow 
ihe metal to shoot into the casting? 
;n both directions from the center 
of the runner. If the molds are to 
he tilted with the sprue at the high- 
■st end the tw^o lower castings may 
he tinted so the metal shoots into the 
slrniTicrs, although thi.s is a debatable 
poijit The gates leading to the 
castings higher up along the run- 
ner must be so cut that the metal 
will shoot past them and strike the 
bottom of the runner first, then as it 
flfiods hack it wdll fill all the upper 
-trainers uniformly and there will be 
few coldshuts. It is difficult to de- 
ride without a test just what is the 
best way lo run these castings^ 
wlu tlicr on the level or on an in- 
cline. but if they are poured on the 
lovcl wc believe it would be the best 
fo center gate them; that is pour from 
the center of the mold. In the lattet 
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ca^c. it would be- well to increase 
the height of the pouring heed if 
possible to do so wrthqut addinj^ to 
the molding costs. If this i$ not 
possible the metal will have to be 
poured rather hot and poured very 
decisively. 

Wc would also suggest a trjal of 
the following alloy for castings.;., 

copper, 56..S0 per cent; zinc, 40 pet 
cent; lead, 3 per cent; alumiiittm, 0.50 
per cent. If the alloy does not 
cut with sufficient case* the lead can 
be increased to 5 per cent at the ex- 
pense of the copper. Then if the 
metal appears too brittle the zinc 
should be. lowered a little. Also ‘be- 
fore iveighing the flasks, take a gate 
cutU'r and cut a channel in the sand 
of the cope over each row of castings. 
This lets the ga.s off and greatly 
aids in running the castings. The- 
reason the alloy the analysis of which 
is given, is difficult to machine is due 
to the iron content. The high per 
centage of iron is obtained from the 
scrap. This is one great i^hjection to 
the use of scrap for such castings, 
for bv increasing machining costs 
a mixture using scrap often makes 
the castings more costly than if they 
had been made entirely of new metal. 

Salt protects brass when melted 
with it because the .salt volatilizes 
and fills the crucible and a part of .the 
furnace with fumes. These fumes arc so 
persistent that once salt is added in 
quantity it can be detected for several 
melts, even if no more is added. 

Boron has no effect on brass be- 
cause like carbon it is in.soluble in , 
copper and its alloys. Its salts such 
as borax and boric acid makes good 
fluxes a.s they dis.solve oxide.s, but 
should not be used In quantity as then 
they would carry away copper. Metals 
that absorb and retain carbon, absorb 
and retain boron, thus aluminum and 
iron take up boron, and so docs nickel, 
but if boron aluminum that is brittle 
with boron is added to copper the 
boron is lost by being thrown out and 
oxidized immediately and absolutely ' 
no effect is obtained by adding the 
boron. The effect is exactly the same 
as when cast iron and copper are 
melted together; the two will fiot 
mix because the iron has a greater 
affinity for its carbon than it has for 
copper but if aluminum Is added the 
copper ^nd th« ifpp. unite ^nd the car- 
bon held by the ifon i 9 :‘rei^sed and 
bobs to the surface of the melt as a 
flocculent dross. The aluminum acts 
as a cement because it combines 
eagerly with both copper and iron. 
The effect of lead is to improve the 
machining qualities of brass in . all 
proportions. Alloys containing/ as 
much as 66 per cent of lead are white 
in cqlor and machine perfectly. 
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F Fere Mjurquelte, the black- spiked shoes are becominfs a thing Many of the appliances, an'i'^ 


robed Jesuit, could have looked of tlie part and the lumber industry 


iii'to ithe future while eii* 
» gaged in that perilous search 


although still important, is no longer stalled at the stijjgfgesiiph' 

in the limelight. The manufacture of Wilson, general foundry, BiipVr|d^^ 


features abourt the ^ 

stalled at the 8%ge£tipn'‘''q^>J^,^^ 


for^Jhc sources of the Missis si ppi, he motors and motor-cars is now the ent for the General Mdtpr*i.'.!l 


would have felt both gratified and dis- premder industry of Michigan. Im- who dn-w on his uausu4hlly 


^appoiinted. His explorations in the mense plants have been erected in pericnce in the production of 

country now ealled Michigan were various parts of the stale ffor this bile castings. , r-. , ' 

carried on under the impetus of the purpose and in spile of their tremeii- The group of buildings 
society's motto, “for the greater glory dons output they cannot k^^ep pace the first unit consists of a 

of God," and his own patriotic desire with the demand. Large foundries building, 165 x 450 feet; a 

to acquire new territory and thus add are operated in connection with nearly room, 4(J x 16.3 feet; a ^orcro."/nit;^(l|§|^j 
to the power and prestige of I^'raiice. all of these plants. x 390 feet; a clraning room, 110 

He would have been gratified to know One of the finest and most modern 
that the land which he claimed in the of these foundries has .been built re- 


He would have been gratified to know One of the finest and most modern 6 inches hy 281 feet 9 inches;, 
that the land which he claimed in the of these foundries has .been built re- story jjattern building, 158?^ ffeet 
name of his Louis XIV wa.s destined cently in Saginaw, Mich, at a cost inches by 100 Ject; and a wasHlbfc^in^'v/ 
to become great, rich and prosperous of $3,000,000. for the Saginaw Prod- dining room and oftke biiilding, 
from the exploitation of her appar- net's Co,, a subsidiary of the General feet 6 inches by 80 feet 3 inches, 
ently inexhaustible lumber and min- Motor's Corp. This foundry wa^ dc- powerhouse is situated 100 feel : 

oral resources, but he would have signed hy Frank D. Chase, Inc., indus- of tfie cleaning room. One of its 'dett*- 
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Story irattern building, 158#^ 

inches by 100 feet; and a waslilb6^m^'v| 

difviiiflr room and oftke 


fell disappointed because she wa.s des- trial engineers, Chicago, find built under standing features is a radial briuk} wick » 
tilled to pass so soon atid forever from their supervision. The property assigned 225 feet high by 9 feet in, diamat^;.i(^;''!/5 
under the aegis of the Fleur-de-lis, for foundry development is served by ihc top. This building fakes 

The immense -forests, which forced several .spurs from the Perc Marquette shape of an L 86 feet 6 ihchea 

Marquette to do all his traveling by railroad and covers 65 acres. The 93 feet 9 inches. . 

birch-bark canoe, laid the foundation present plant covers approximately The walls of the buildings 
in the lower pennisiila for the one-lhird -of this area and it is the in- brick and steel construction 

growth of Dotroit, Saginaw and Bay tention of the company eventually to roofs arc built of gypsum 

Cilv. Millions of feet of white nine erect two other siimilar units, thus material is a iion-ct'kiulurtor 


birch-bark canoe, laid the foundation present plant covers approximately The walls of the buildings 

in the lower pennisiila for the one-lhird -of this area and it is the in- brick and steel construction 

growth of Dotroit, Saginaw and Bay tention of the company eventually to roofs arc built of gypsum 

City. Millions of feet of white pine erect two other wmilar units, thus material is a non-conductor 'amy- 

’floated down *the rivers and were utilizing the entire properly. The first unit condensation. An A-fmme oni th« 

squared iiilo lumber. now completed, is expected to furnish of the corcroom and cleaning 

The picturesque rivermen, with employment for 900 men Wlio will turn modified Pond truss on the 

their little cocked hats, peavies and out 200 Ions of cleaned cas-ting-s daily, building, together with ah almplrt! 









titiuous in the walU in&tire& 

;»» 9 iple light on the flours; In addittonr 
the buildings are all painted a light 
yellow on the inside which renders 
the lighting conditions ideal. The 
sash., in binh walls and roof arc 
movable and are operated electrically. 
This .simpliiic-i the ventilation problem 
i<i a considerable extent, 

A group 'of three <)00-horscpowor 
lulgemoor boilers .supplies steam for 
heating the buildings and also for 
operating three direct steam-driven 
Ingersoll-Rand air compressors, two 
bwrtg 1500 and one 1200 cubic fed 
capacity. (!oal is used for fuel. It 
is taken from the cars and passed 
through a crusher, after which it is 
lifted into a hopper by a bucket con- 
veyor. Frum the hopper it is fed lo 
the boiler-room by gravity through a 
chtftc, 

Kicctric power, w.hich is purcliascd 
froiU outside interests, is supplied at 
.2200 VCliJts. 3-phrisc, 60 cycles. The 
connected load totals 1400 horsepower, 
tht lighting load hefhg 150 kilowatts. 
Three transformers step down the 
.vc^ltagc to 440 volts for the power 
foiad while a smaller set handles the 
lighting load. By means o! a motor- 
generator set, direct current is .suji- 
pfied for o|>crating the crane .s. 'J'he 
generator sets, which are duplicated 


to cope with emcrgciicicsi arc housed 
in a room in the northeast , corner of 
,lhe foundry building. 

Since c«>res enter so largely into the 
production of automobile castings it 
i.s only natural that the coreroom 
of this plant should occupy nearlj'' 
as much .sj)ace a- the foundry, ft is 
the same lengtli a.'^ the foundry and 
only S3 feet less m width. I he 32 
core ov’ens w'cre built by Ifolcro-fi 
& Co., Detroit. They are arranged 
hack to back with eight in a row 
uiakiiig two liatlenes of It) each. K:ich 
oven 12 by 6 feet 6 inches by 7 
feet. A ronrimious ilue runs under 
each row of eight ovens, terminating 
in an individual slack, 'rhevc are two 
openings in the tloor of each oven 
connected with the flue. They are 
provided w'ith' dampers controlled by 
chains whicli hang down outside the 
door. Two outlets are provided in the 
side walls for the gas and steam, one 
opening near the top and the other 
below the floor level. These .•)pen* 
ings are provided with slides operated 
from the outside, Witli these damp- 
cis it is possible lo control the tem- 
perature in the oven C|nite closely. 
A p.vr’U.ieter is atlncliod lo eac.b 
oven in onfer to keep a record of 
the heat fliietuation-. 

The fire boxes for the. ovens are 
in the hascnient. A long concrete in- 
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dine leads from llie coke storage out- 
side the building down to the base- 
ment floor and coke is taken down for 
the fires and the ashes removed in 
wheelbarrows. The firing pit, flue.s, 
and draft facilities are so perfeet that 
it docs not require any more coke to 
lire a battery of eight ovens than il 
does in .some foundries for a single 
one. Both forced and induced draft 
are employed. The firing room in 
ilu- ba.sement is furiii.shcd with air- 
iighi fohling doors. Whenever it is 
necessary to increase the draft these 
doois are closed and the air pressure 
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taiseii by a Olji 

pic as that in in a 

battleship. - 

The .«>taick for iach bitterj?: pC ovens 
is .situated at the pppbsUe c.hd> from 
the fire box, They'^ arc clearly shown 
in Fig. 5. This illustra-tion also showvS 
a fan driven ^.by u iS-horsepowcr 
motor, c ounce teAlfiJfp: both stacks and 
used to furnish -ftiph.^ induced . draft 
necessary. The oore.s acc loaded On 
iMck.s and taken in and out of the 
ovc'ns on clectriciiUy operated trucks. 

The ovens are situated midway 
from both ends of the building. Their 
general appearance and relative size 
in comparison to size of the ihiiildipg 
are shown in Imr. 8. Provision ha.s 
been made for donhliug the number 
of ovens if necessary. The ba.se- 
inent extend.^ under the ivpacc re- 
quired for additional batteries, a 
temporary brick wall shutting otif the 
space used at i^rcsenl in order to 
render it air tight when the forced 
draft is in u.se. 

Among the many kink.5 to he 
found around this i)laiit may . he 
mentioned tlic cams shown on the 
posts beside the oven doors. When 
these cams are thrown up the door 
ha.s plenty of Jalitndc in the guides 
and will not jam when being pulled 
up or down; when the handles of the 
earns arc pulled down they force the 
door tightly against the guides thus 
preventing any of the heat fruiri 
escaping. 

Core -oil is stored in a large tank 
below the, ground le^v1, immedia'tel/ 
outside the south wall of the core- * 
room and in line with the core ovens. 

The core sand is stored in four con- 
crete bins each 25 x 63 feet having 
a total capacity of 8000 tons. They 
are roofed over and the sand trans- 
ferred to them from .the railroad car.s 
by niean.s of grab buckets having a 
capacity of V4 cubic yards each. 
Each pair of bins is served by a 
5-ton Pawling & Harnischfeger crane. 
Adjacent to the bins and opening 
into the corerooim are three double 
hoppers, that is each hopper has a 
dividing w.nll in the ceiiter. These 
hoppers, wdiich are loaded from the 
sand bins on the outside by the 
cranes, discliafge on the inside of the 
‘ building into a battery of mixing 
machi‘ne$. Front and side views of 
the hoppers and fti^hiiies are shown 
in Figs. 2 and 7.’ There are two-' 
revolving screens ^4 mixcr$ built by 
the Standard S&nd 8c - Machine 
Cleveland; and one No, 2. Simpspir 
pan mixer built by the National En-* 
gincering Co., Chicago. The Stand- 
ard machines are equipped with, ‘worm 
conveyors and bucket ctevato^^ J0r 
lifting the sand from 
floor to the scre«Qi$, £^)i 
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uiiii cliiven by an individual motor. 

corcroom and foundry build- 
ings, which -are parallel, are sepa- 
rated by a court, as shown in Fig. 

10. This court is 40 x 360 -feet and 
is paved with concrete. It facili- 
tates the lighting of 'the two build- 
ings which faoc each other. The 
two buildings are ^connected at both 
ends, at the* east end by a structure 
housing a series of bins for holding 
molding i^and and at the west end by 
a building in which dust arrester ex- 
hausters are installed. 

Arrangement of Foundry 

Tfee .foundry building, which is 
divided into four bays, has a total 
Ic^th of 490 feet 4}^ inches and 
a.; total width of 164 feet 4 inches. 
Included in this however, is a space 
•SO] feet wide at oift end containing 
the motor-generator sets for the 
^fahes> as well as the elevator, the 
NC^otas, the charging ftoors. and the 
mfUflatioh for mixing facing** sruid. 
At The other end there is a room 
40 by 125 feet 4 •inches where 
receive a prelitTiin.iry 

^ Jiiodificd Pond 
t^tt^rpof and like the corcroom has 
"‘id^^ate lighting, heating and ven- 
JaUting facilities. The floors arc 
(■'Composed of wood blocks and the 
^^fengways. are paved with asphalt blocks. 

^:'^hc molding room divided into 
'{ouir \bays by the three -/rows of 
columns. The floors are further sub- 
divided by a series of gangways 
:-jfchich, like the molding floors, ex- 
T^tcnd the whole length of the shop. 
Each molding floor is 24 by 380 feet; 
the , center aisle or gangway is 23 
..feet wide, the pouring aisles, which 
[ come under the monorail, are 9 
S feet each,. and the outside aisles next 
to the walls arc each 12 feet 7 inches 
; ifi.r width. 

At A Fig. 3 is shown one of the 
installations for heating the build- 
ing by the indirect hot-air system. 
Two No. 8 American sirocco blowers 
. are provided." Each blower is driven 
by a 10-h6tWower General Klcctric 
motor. The , tan units are located near 
the center of . the foundry which per- 
mits of a mO$t economical and sat- 
isfactory anfiengement of hot air 
ducts. Each unit is eapiabje of deliv- 
ering 28,000 cubic feet of free air 
per minute. In addition to this in- 
direct system, the buildln>g is heated 
directly by steam which is supplied 
to a series of radiators occupying the 
9pa*cc between the windows and the 
floor all around the outside walls. 

Water, air and electric current arc 
available at every other column. A 
4-inch pipe lin^, is laid the full length 
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of the shop under the center of 
each floor; it is provided with 2-inch,,, 
connections at 8-foot intervals which 
simplifies the setting lUp of a mold- 
ing machine anywhere. Foundations 
for tbe permanent jarring machines 
arc provided at each end of the ^shop. 
The continuous pouring system is to 
be employed and therefore each set 
of machines will be usea alternately. 
The same idea wrill be carried out 
with' the portable machines; they will 
travel down one side of the shop 
and up the other. 

The castings will he shaken out 
and conveyed to the cleaning room on 
electric trucks. Bubbling fountains 
supplied w'ith artificially cooled water 
are set up at ctmvenient intervals, 
also several urinals arc provided near 
the middle of the shop. Several 
1-ton cranes with air hoists and one 
3-ton Pawling & Harnischfeger crane 
spanning the center bays, comprise 
the lifting equipment. Most of t'he 
W'ork is light and these cranes will, 
be used principally for hatilSling rnoldi 
and pouring. A. complete monorail in- 
stallation will be used to distribute the 
iron to each bay. Four 2-ton hoists 
built by ihe Sprague Electric Crane 
& Hoist Co., New York, and similar 
to the one ilhlstraled in Fig. 1, arc 
employed for tliis purpose. In this 
style of hoist the opciator not only 
drives the crane, he also lilts the 
ladle and fills the small ladles which 
are* used for .pouring the castings. 

There afe three molding sand bins, 
each 25 x 40 feet. The facing sand is 
mixed in a room situated between 
these bins and the cupola room. 
The mixing machinery, which is 
shown in Figs. 12 and 13, is in dupli- 
cajte. Both the revolving screens have 
false bottoms controlled by levers. 
The correct amount of old and nevr 
sand and seacoal is measured out on 
the floor for one batch of facing and 
then shoveled into the screen. When 
, it has all passed,i through, tlie lever E 
is reversed and the sand falls into a 
pocket from which it is carried to the 
upper floor by the aid of a screw con- 
veyor and bucket elevator. Here it 
falls into a No. 2 Simpson pan mixer, 
from which it is carried by another 
bucket elevator to a centrifugal mixer 
buik by William Sellers & Ca, Pbila- , 
dclphia. It is then considered finished 
and drops down a chute through a 
hole in the floor back to a bin on the 
ground floor. A storage bin, 20 x 
40 feet, is provided near the mixer 
for holding seacoal. 

The four Whiting cupolas provided 
for melting the metal are shown in 
Pigs. 17 and 18. Three of them are 
alike, with 90-inch shells lined to 65 
inches at the bosh and 52 inches at 
the tuyeres. The fourth is 56 inches 
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in diameUr :jjin^(4 itjlawn - to 40 mchcfiv 
Eac^.'CUpp^.‘!^-flroyi4^;.^ t?yo',jw|s‘ 

tmuous. The charging 
feet above the ground an^ 4p4rk 
arrester with whic^h each ' c^dla 14 
crowned is 67 feet above j^he {ounda'* 
tion. The concrete foundation^ for 
these furnaces are )t feet pguate , and 
6 feet deep. It is cateulaUd that ivbe;p 
fully charged each cupola weighs. 
130 tons. y ‘ 

The blast is furmshca.; the xupotas 
by three No. 6}4 poi^rt\ :-f jesses 
blowers built by &' Fi liJr 

Roots, Connersvilic, ^ch blower 
is driven by an individual 7S-horsc- 
power General Electric motor. They ■ 
rnn at 175 revolutions and deliver 
8300 cubic feet of free air per minute^ 
The three blowers discharge into a 
common 36'inch Jicader. From the . 
header, 26-inch pipes lead to each ot 
the large furnaces and a lO-inch pipe 
to the small one. BIa.st gates arc 
provided between each furnace oh 
the header and ji^gain immediately be- 
fore each pipe enters the windbox. 
Each gate is operated by a rack 
and pinion. 

A narrow gage industrial track wit!) 

.a .spin* running under each furnace 
is used for hauling away the slag 
and cinder from the cupola drop. 
Back of the cupolas, but under the 
same roof, is a bin for holding the 
clay used in daubing the furnaces and 
ladles, and in an opposite corner 
there is an oven for drying the ladles. 

The main charging floor is shown 
in Fig. 15. It is provided with two 
1-Iowe platform-scales and a number 
of bins for keeping the different 
kinds of iron enrering into the charges 
separate. There is no back wall to 
the charging . platform. A 10-ton 
Pawling &: Harnischfeger crane with a 
70-foot span hoists the charges from 
the stockyard .showm in Fig. 16 to 
the charging platform, using a 62- 
inch magnet. This crane is also 
used for unloading cans and piling 
iron in the yard. 

Another Charging Floor 

A second charging floor has been 
built 12 feet above the first ex- 
pressly for charging, sprues and do- 
mestic scrap. All the sprues, gates, 
etc,, , ^re brought down the north 
gangiJj^iy 

on a Howe platfom kHd^^ken 
on an elevaior to "the th^d ; Ifoor. 
The elevator is also . fer. 

carrying charges • to Ahhr 

if anything should Imppcn.; to \ the 
yard crane. ' . 

The floors of both charging piat- 
forms are made of steel plates \at- 
tached with countersunk rivets , to 
heavy I-beams and arc capable of 
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'supporting 2000 stjuarc 

Adjacent to tlie chargifi^'*' floor 
a colfr -storage room with a, capacity 
ot KKM) tons ha.s been provtflcH* The 
coke is discharged from the failfoad 
tar-, on the outside of the buildings 
A sled ' hopper provided with fold- 
ing wings, which can he laid flat 
against the wall when not in u^c, 
giiiilc!* the Coke into tJie boot of an 
flevalor, iti wltich it is lifted and 
discharged on the floor of the stor- 
age room. This flcK^r i$ on the same 
level with and roimccted to the 
charging platform. 

, d prcHmiuary Clcdttwg 

Tilt preliminary cleaning room 
shown iiT Fig. JO is under the same 
roof bill at the oppt>.sitc end of I lie 
btiilding from IJic cuiyihis. It is lh4 
(&et 4 inchtw by 40 feet. The large 

cored casuiigs. cyhnders, dc., are 
elciMicd in. this room, usang two .sand' 
■blast units supplied by the W. W. Sly 
Co^ Clcvetond. The cores are knockerl 
tmt and the s-and shoveled into hoi»i»ers 
in the floor, one “f whirTi js indicated 

at 6’, Fig. 20. A vlO-inch 1 k‘U ilrivm 

by a 10-horsep(^wt'r mop'r nnis under 

the line of ho|)pers and carries tlie 
! Wa^fte sand out through the hoK* in tlie 
';;^orth wall sln)wn at //. Fig, 20, and de- 
'()ivers it into cars on an imlusirial 
^'track. Tlie-^e in turn aic hauled to 
the dump where the sand i'* dis- 
posed of. 

All illustration of the main elcau- 
.ing rown is shown in Fig. 21. i* 
'iiicusures 281 feel 9 inches by HO 
feet 6 inches. A perfectly smooth 
concrete floor faeilitate.s the work of 
♦he electric trucks used for carrying 
the castings from one point to au- 
6thrr. The mechanical cleaning 
.enuipancnt consists of one sand-blast 
‘Unit supplied by the W. VV. Sly t'o., 

. Gevcland, a large battery of 26 lum- 
bling barrels built by the W. W, Sly 
Mfg, Co., Cleveland, and a l>?iltery of 
12 double -wheel grinders made by the 
Norton Co., Worrc.S'ter, Mass. *rhe 
tumbliilg barrels arc gmuped back to 
back in batteries of 12; each group of 
six: belied to ft common line shaft and 

driven bf a 30:^orsei>()wcr (h-neral Elec- 
trie motor. The grinding wheels arc 
shown ill Fig, 23, The irhstallation con- 
sists of 12 dcMtUe* wheel Htand.s carrying 
4 X 24-incli ' They are driven 

counterahafu in groups of three 
and four hjr 15 and 20'h(»r.scpowcr 
motors. There is also a 4-faot surface 
grinder used principally for trueing 
the joints of the flasks used in tlic 
foundry. 

'riie tumbling barrels and grinding 
wheels are attached to an elaborate 
dust-collecting apparatus. Individual 
pipes leading from each machine ter- 
minate in two large mains 36 and 42 
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inches dll diameter re sp^ctjvcly. Thc$c 
mains in turn find their outlet ill one 
twin and two single dust arresters, 
each 40 feet in length and served 
by two Garden City double exhaust- 
vr:-». Each of the exhaust (ans 
driven by an individual lOO-horse- 
powei motors made by the (jreiieral 
Fleet ric Co. Induhtri.d tracks had 
under the di.'Cfiarge pipes ol the dust 
arrester .ind car:-, are sujiplicd lor 
liaiiling the reflt^e av\a>. 

The clfaning ri'om is provided with 
the necvNsarv .apparatus for liispecl- 
mg and the castings before 

they reach the shipping platform 
wliich i'' alongside the west wall t>f 
the cleaning room. 'Ihe >hipping de 
partment is served hy a spur from 
the I’ere Marfjucltt* railroad. i'wo 
mmIc.s are provided toi checking the 
weiglit c»f the castings; oiu is a 
X.itional counting .scale and the other 
a llowc platform scale. 

i\ suppU •'»( fuel oil is kept just 
west of the shipping platform in 
underground tanks of 10,000 gallons 
l ap.'u ity each. 

'Die pattern .slioj) is a 2 story build- 
ing ISK feet 10 inches by 100 feet 
The hiwer M-' o' is equipped with the 
nee('s>ary niuei > for iii.iking and 
li'pairing i>atterns .and the upper 
siorv is fitted np for a iiatlerii stor- 
age. 

I'hi' well heing and comfort of the 
employes has been earetully cousid- 
e.*»*d ami provided for. A building 
280 feet b\ 80 feet 3 inches has been 
erected and equipped with an elabo- 
rate lu'ating, toil'M, balli and lockci 
s\'l«-ms in one end; the remainder 
of Ihi^ huililiug is occupied by the 
Lvitetcna and foundry oflice. 

Pillnburgh IKoundrymen 
Start Meetings 

Regular monthly meetings of tlic 
rilisburgh Foundryinen’s association 
for the 1919-20 season were in- 
augurated Sfpt. 15. at the Chatham 
iiolrl. with a paper by I'.nriqm: 
Touverla, consulting engineer, Albany, 
N. V . whose .subject was: “Some 
IVrliucnt Facts in Connection With 
Both Gray Iron and Malleable Cast- 
ing.s.^* Mr. Touceda traced in lnt<ire»t- 
iiig fashion the geology of iron, its 
early smelting and flnally treated ca.st- 
ing.s from a technical standpoint, the 
latter part of the talk being illus- 
trated by lantern slides. A. M. Fulton, 
vice president of the Fort Pitt Mal- 
leaihie Iron Co., elected president of 
the association at its June meeting, 
presided^ and announced the commit- 
tees for the current year; 

(Officer,*; and committees of the a.s.so- 
ciation folloiv: President, A. M. Fill- 


October 1, 1919 

toil. Fort 'Put 

•prc.sldent/' A ' 

giuecring & Fouhdfy Cd;; ; ire^Surc^r 
Williaiu J. Plant; ' iiegretary^; Baydtd ; 
Phillips, Phillip.s & McLaren- Co.. ' 
Executive committee; C. [S. Ko'gl^ ‘ 
Fort Pitt Steel Casting cS.; Henry 
Sjiilkcr, Sterritt-Thomas Foundry Co/. 

.1. Mr(*ormick, J. S, McCormick 
Co.; J. J.loyd Hhler. Union Steely Cast- 
ing C‘o.; C. F., Williams, Allen " S. 
l^av id.^ou Co. ' ■ . 

I’rogram conimiltee; G. F. Tcgan, 
y'//t‘ Iron Tntdc Kcvicxv, chairman; H. 
M. Meixuvr, i*illsl)iirgh Piping & Equip- 
incni l\). ; J. W. Guay. Fort Pitt Steel 
( asiing Co : T. J. O’lhicn, Fort Pilt 
Malleahk Iron Co. 

P.nicnaimm m cofniuittce. O. C. Dob- 
Hui, Corhoruuduni C»j., chairman; C. 
\V. horrirr. \lackin'o.>li, Meinphhill & 
('(>.; (k A. Jbtiinan, Jones & Laiighlin 
Sled Co.; C. L. Kirk, Kirk Supply Co.; 

L \V. Mcsia, Mesta Machine Co. 

Mcmbvrshiji eommiltcc: L. A. Way, 
Lewis p’otindry & Machine Co, chair- 
man; John 15, CtiHtcs, Pillsbiirgh Malle- 
a]»]i' Iron C'o. ; John Kahl, United F.ngi- , 
iiccring & '.•‘tuiiulry Co.; F. 11. Clay, 
-Mkglicny Steel Co.; R. E. Ei.bsler, 
t/hieago I’ncuiuatie Tool Co.; Thoma.s 
1C RcAimMs, MrC()nway 8; Torley Co.; 
'J’honi.is WiLon, Rogers, Jirf)\vu & Co 

Oiinesc Tungsten Mines 

The American consul al Canton, 
China, in a recent report, describes 
a irapttlly exporta tmn of 

wolframite ore ftxMn .. xeveiralL j^arts ^of 
C-hiiia. When liie itrads? m ' this vore 
begun its value. >it30t 

by the natives, who ,^ld k‘ nft -iron 
ore to the Japanese at. about 17 ,cetits 
a pound. Now the average. ore com- 
mands $32. geld, per 100 pimnds at 
Canton, Much of it conies from 
('heiigcbowr, Hunan province, ■aind is 
carried on human ,^ioulder.s a distance 
of 60 miles; then by junks 80 miles 
to Shhichow; and the seat of the 
way .to Canton by rail. Wolfram ore 
is said to occur at many places In 
Kwangtiitig province and also at places 
in Kwangst province. 


Iv^uetions Bdistg 

Ai’.ja,ycccnt meetinia '*iBf ahe^vXlectdc 
Hoist dhe 

engineering ;atic 

prepararion of a 
“Facts for Operators tri 
Hoists/’ This 

through the.seorttaor* SF/ C/ 'Briggs, ' 
30 ^Church street. New York. 

The Wolff Mfg. Co. haa^aciimrcd the 
business of the L. Wolfl Mfg. Co. 
maker of plumbers supplies, and. will 
extend its niaiiufacUiring facilities. 




«ia. 21-<2KNERAL. VIEW OF MAIN CLBANINO EOOM FIO. 22-NOTE T|IE PIKECT OVKBHEAD LIGHT ON TUE TUMBLING BARBFJLS FIG. 

ORINPING WHEELS ARE HRlVGN IN GROtJVS OF THREE AND FOUR FIG. 24- MAIN Pll'fiS FOR DUST AHKR8TER FIG. 25-MAlNH 

LP 4 ADING FROM THE CLEANING ROOM TO THE EXHAUSTERS FIG. 2U— MOTORS AND FANS FOR DUST ARRESTERS ' ^ 

FIG. 27— DEPRESSED TRACK AND C'ORK<SANO RI.NS FIG. 28— BOILER HOUSE A.ND COAL HOPPER 



Formal Dedicatioit of the New Pittsburgh Experiment Station is Accompanied 
by Ceremonies Which Mark the Advance in Safety and Accident 
Prevention Work in Mining 


KCHANICAL and mining 
engineers and those promi- 
nently interested in obtain- 
ing greater efficiency in the 
production and con RUinp lion of coal, 
took part in the dedication of the 
. new million dollar laboratories of the 
’ United States bureau of mines in 
.Pittsburgh, Sept. 29, 30 and Oct. 1. 
This laboratory represents the realiza- 
. tibh of a vivSion, th« crystallization 
.lkn!to -stone and steel of the great coii- 
X^cept of a great man who died before 
work was done. 

'v';'*When the technical branch of the 
^United States geological survey was 
in 1907 with Dr. Joseph 
vJAwstin Holmes in charge the United 
had the reputation of being 

t r . '* ; 


where all kinds of accidents^ could be 
studied and methods developed for 
their prevention. He sought to estab- 
lish a laboratory which operators and 
miners alike could feel was . theirs 
and to which they could come for in- 
formation and education. It was also 
his conception that this station should 
stop the waste in mining resulting 
from the inerficicnt methods employed 
and the excessive competition in the 
coal industry. '.I'o this end he foresaw 
the. need of research laboratories loi* 
chemical and physical investigation 
of gases, explosives and mineral sub- 
stances, the necessity of ecpupmcnt 
for testing mine lamps and other 
machinery. Above all he knew that 
the work of the bureau would result 


president of the American Institute 
of Mining and Klcctrical Eilugineets; 
John 1.. Lewis, acting president of 
the United Mine Workers of America, 
and Hon. William C. Sproiil, gover- 
nor of Pennsylvania. At the conclu- 
sion of the addresses Secretary Lane 
formally delivered the kcy.s of the 
building to Director Manning. 

Luncheon followed at the bureau 
of mines building and then the guests 
proceeded to the experimental mine 
of the bureau of mines at Bruceton, 
Pa.. 14 miles from Pittsburgh. Upon 
arrival there a prearranged explosion 
of coal dust occurred in the expen* 
mental mine as a demonstration for 
the benefit of the visitors. Afte-r the 
explosion there was an inspection of 




' but of the lives of its citizens as well. 
its leading place in the production 
JV. of. all the mineral suh.stanccs was 
tV': accompanied by a loss of life and 

1^. health that resembled a vast war 
With the forces of nature. In PM)7 

there was an unn.sual number of mine 
^ explosions and the result was a 
general moveintMit to i)rcvent the 

f \'tfecdles.s los.s ,of life. Tliis inovomciit 
L eulmlnatcd in the creation of the 

fey bureau of mines, for the purpose of 
k promoting health, safety and effi- 
i ..^ciency in the mining industry. 

Starting the wrork at Pittsburgh 
was a happy beginning, placing it in 
I the center of so important a mining and 
' mctallnrgic.'il region. The bureau was 
|! housed .'ll first in temporary .and 
unsuitable, ipiarlcr*®, hut Dr. Holmes 
W always kept in view a vision of a 
m great experiment station f«>r mining, 


in the training of thousands of miners 
in tlu* use of rcsriie apparatus and in 
giving fust aid to the injured. 

'riu* work at last is completed and 
the bureau of mines, in co-oper,'ition 
'wUli the Pittsburgh chamber of com- 
ine r re provided a program ol cveiit:^ 
to fillingly couimernorate the occa- 
sion. The ceremonies opened on 
Monday morning. Sept. 29, when the 
ne-w laboratories 4800 Porbes street 
were tlirown open for inspection. .The 
dedicatoiy services were held at 10:30 
a. in. on the lawn iii the rear of the 
liiliorniorios with Dr. Vjii H. Man- 
ning, director of the bureau, presiding. 
After invocation by Dr, S. B, McCor- 
nfick, ehaiicellor of tlic University of 
Putsbin-Rh an address of welcome 
was dclivired by Hon. E. V. Bab- 
cock, mayor of Pitt>!)nrgh. Hon. 
Frank K. Lane, secretary of ^ the in- 
terior, responded to the address and 
was followed by Horace B. Winchcll, 


the mine and the explosive testing 
plant. The guests returned to the 
city at 6 p. m, A general meeting 
was held at Carnegie * Music hall at; 
8 p. in. under the auspices of the 
Pittsburgh chamber of commerce. 

The new !.'iboratorie.s were open 
for inspection the entire day on 
Tues. Sept. 30. The elimination con- 
tests in the national safety first aid 
and mine rescue meet were held at 
Forbes field during the afternoon. 
A demonstration of the explosibility 
of coal dust wa.s given ^ at Forbes 
field at 5 p. m., and in the evening 
the chamber of commerce presented 
a pageant typifying the spirit of 
the mining industry. The final Aline 
rescue contests and other events, in- 
cluding a p'lfrcant in the evening, 
were livid on Wednesday, Oct. 1. The 
pageant consisted of symbolical figure's 
typifying the mother earth ^oneeaUng'' 
her children, which arc the ' minerals. 


rV LABOkATOUV OF IIIK BrUKAlJ OK M»NKH. riTTSHUKUIl, WIITCil WAS KOUMAl.LY DRPICATED SKPT. 21^-KESEARCH WORK WIUi m CONKINED TO 

INVF^TIUATJON OK TM*ICAL COALS AM» .NMl.NKEUUOliS MKTALUTROY 

not only the most prodigal nation in 
f'T'.tbc expenditure of national resources, 


rot 
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Castings for Ship Constructfo]^ 


Method of Constructing Patterns and Cdreboxes for Shaft Bracket for Small, 
Medium Vessels — The Two Arms and the Middle Table , 

Piece are Constructed Together i 


BY BEN SHAW AND JAMES EDGAR 




shaft bracket shown in them solid with a print and use a patternmaker would hc ' 

M Cr\ Figs. 1 and 2 .is different in box. The relative quantity of lum- contour of the bracket cbTJP 
m J design from those already her required in each method is im- ing to Fig. 1. In all pr6l>at*b3 
described. Instead of palms portant. There probably would be would be the same aa tli^E ^fj^\ 

or flanges, the casting is usually sup- more timber used for a skeleton pat- but it might have been nlodtfiii^lS^' 
ported by the stern trame casting tern, because much would be cut to as usual, the pattern sines - 
and the shell plates. It will be noticed, waste and the coreboxes can be so taken from the templates^ 
also, that instead of two' separate made that little timber will be needed tcmplaic is placed on a 
castings the bosses, the two arms, for them. Uow^ever, more important board or on the floor aitd <.f 
and the middle table piece all arc than either the labor or lumber cost, around, '\'he contraction -tl 
one large casting. This is a form is the quality of paltern produced by added and it may be advlsatM 
of bracket more canirnnii on vNinall or each method. Certainly, the solid .^.-t dowm a section of the j|rt 

medium size vessels. I'he design is pattern is preferred on this basis of top of this plan, and also 
equally applicable to large ship*^, but comparison. In a skeleton pattern the two sections across the center 
the casting is clumsy and diflicult to heavy bosses would not be proiicrly It is more convenient fojr>*? 
make. It made for large work the supported by the narrow arm end and moldcr, if tlie pattern is made iit:, 

. center piece is split on the center there would be a grave danger of balve.4, the joint being throughr. 











KMJS. 1 AND 2— TWO VIIW-S OK A HU KKUKXT HKSKJN OK SIIAPI’ UUACKhT 1T(J 3 VIilW OF JOINT 

OF BOSS FKJ. 5 KMi VIKW OF CliNTKU BOX 


ruATj; i-(m suAi r bkacket nn. 


line, each boss and arm being sepa- 
rate castings, bolted together. 

The construction of the job differs 
materially from the palm type of 
bracket. , It , ir^ght \b« ' ‘possible lo 
make . skeleton ‘ ’pattern but this 

. would' not be profitable. It would 
taki longer to ibuild the curved ribs 
which enclose the center spaces, and 
which would have to be left loose, 
than it would to ctit the large fillet 
on the outside from solid lumber 
arid make cOreboxes. It would also' 
take longer to build the arms so 
;;“that the nwaldw. coulrf make a core 
^ .wotrid to make ' 


them breaking. Even if this did not 
occur the patleru might , become 
warped in the sand with the conse- 
quent loss through an inaccurate cast- 
ing. Ill this article, therefore the solid 
pattern and coreboxes will be con- 
sidered. 

The cores through the bosses are 
not shown in Figs. 1 and 2 because 
they are simikir to those already ex- 
plained, and the same methods of 
making the cores would !be adopted. 
Several templates would be supplied 
for this job, for the arms, and also 
for defining the shape of the center, 
but the important template for the 


center of the arms. It ‘ 
that the wliolo pattetlt ii'q 
joint .platen. The pattcrrimafeei^'oj|^^ 
to decide between thiree 
half lapped frame may be madtiii; 
thickness boards may be laid ed^ t(^' 
edge .ind hardwood battens inset to 
bind them together, or a plate in two 
tliicknesses may be built. The ob-, 
vious disadvantage of the half-lapped 
frame the difficulty of .securing, 
strength owdng to the irregular shapik 
It is not po.ssiblc to drive nail#, 
through from end to end. The tWO; 
thickness plate is not commendabj^. 
on the principle that it is bad pra^*:- 







H) 

a rule to have side grain and 
/ r.d i’lM'n on oi\c perpendicular, as 
.M'h- f^rain shrink*) and the. result 
!- nn'-itVritly and troublesome in the 
;..[;ridiy. In the present case, Imu- 

■ MT. strength is the itnportaiU jjual- 

■ ty to be desired in the frame as on 

laclor depends the rigidity of 
The paltern. Fig. 3 is a sketcli of 
thii i>late. 

I he lumber should be kept the full 
width of the hiiards and loll with 
open joints. I’he illustration shows 
llie face of the idate with the liini' 
her running the full widili. 'I'hc other 
thickness would of course he screwed 
across. When the plates arc both 
screwed they may he nailed to- 
gether temporarily, dPwelled, and the 
shape set out and cut. 'J'he main 
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the small part can be planed from 
solid wood. IF it is rather large for 
this the stnuller end nifty he made 
illustrated from end groiind.s, with 
pieces sei*e\vc«l to them, and a stay 
on the face. The lagged parts can 
be screwed througli ilie plate, dog.s 
lii-ing ttsed to hidd tli»*ni while turn- 
ing over, or the ^crcwing can 1)0 
done from beneath. 

It would not he practical to con* 
struct the center piece and hotii arm 
lillcls ii-i one jjieiM*. h !>•’ home 

in mind that liie deep >ide cd’ the 
pattern is m iIk* hoi tom of the iin>lrl. 
theief<»re the print lias to lie on this 
side. No cope print is needed, as 
the cores ?ire steady without one, 
line to the large hearing which I’m* 
circular lioles in flu* center jilaie at 
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joint plate. The print shonld be built 
Acparntely. It should be noted that 
in the present cle>sigu the angle of 
the arms is iniiform from tho end of 
the largi til let which connects them 
with the table center to the point 
where they join the boss. This IcavCvS 
.1 piece of ilie joint plate uncovered 
torming what is equivalent to a- rib 
to the face of the bo.ss. More often, 
however, the angle is lengthened so 
th.a the shape of the arms is different 
abnig the entire leiigtli, in which case 
it would he jiraclically impossible to 
do other than make them from solid 
Inurucr. joined edge to edge. Most 
of the segments in this case mat'’ 
lie I’.ghlcncd heiore being built. 

'I'he anils Imilt a^; sliowm in Figs. 
7 and 8, consi-st of twi> grounds and 
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center line and the boss center*^ should 
be sciuarcd over on both .sides of the 
platc.s. 'The parts of the plates A -A, 
3, which support the prints 
should be wide to balance the cores, 
it will bo neccj^sary ti‘ trim off the 
i*nds of the plates, after the lagged 
barrel pieces have been screwad to 
the plates, because the ctMiters of the 
bosses arc on the same iikine as 
the pattern joint. If. howe\er, the 
plate h made to the liuiahcd length, 
it i.s wise to make a large p«irt of 
the barrel square from the center 
line a.s shown in Fig. 4, and the small 
portion full the .size at the outside 
edge so that they can bo trimmed. 
It may he possible for paltornrnakers 
to work so accurately that no trim- 
ming of edges is necessary, but it is 
safer to leave a little for final finish- 
ing. l’ln' large piwtioii of barrel is 
•made like an or«linary full barrel 
^^with checked stays and lagging, but 


ford. The be?*t way to construct the 
center is to make a box similar to 
llio-ic shown in Figs. 5 and 6. This 
1 ) 1 1 \ is made the full width of the 
bracket in length, and across, it fol- 
low^ the inside of the line of rnetal. 
l ine* the .small portions of the cross 
nh* which are carried to the outside 
oi the metal may be nailed or wired 
on afterwards so that the molder can 
leave ihi.s in the sand until after he 
has drawn the main pattern. 

The grounds for the box may be 
half-lapped frames about 2x4 inches, 
nailed together. Fig. 5 illlustratcs this 
cmstrueiioii. Similar boxes are nec- 
essary tor both the top and bottom. 

If the wf>rk is small the blocks for 
the arms may be made from solid 
wood or from thicknesses glued to- 
getlier. ITowevcr, if the parts arc 
large, they .should he constructed 
similarly to those showm in F'ig. 7, 
where a block is shown set upon the 


a circular segment portion on which 
0 lop plate or platc.s are screwed. 
The top plate projects a consider- 
able distance beyond the ground at 
the barrel end, and the fitting shape 
slionld be cut so that when the 
arm blacks are laid on the joint 
plates, no chalking and fitting will 
be necessary. This is a matter of 
simple geometry. Two views as 
shown in Fig. 9 are laid out on the 
drawing board. The Hne AB, Fig. 9. 
correspiuids to. ihe of the arm 

joining the barrel. Three or fptiJF lines 
arc projected to the front elevftt|0» ; 
and the distances AB, CP, UP and /// 
arc delcrTTwned. Fig* 10 is a plan 
sliowiiig both barrels and one of the- 
arms fixed on the joint plate. 

.Making the fillets is diifficuk. If large, 
they are built a.s shown in Figs. U and 
12. and if smaller they arc glued up 
.solid as shown at A, Fig. 13. "Vyith 
either method the blocks^ should be 
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tt^d into corn'ct ivwticn bpfori' tbo) Ate 
i*tjl to sliape, when lines can he drawn 
\>fiF the arm!». It is not possilvlc. of 
cour.se, to hniltl that part of the hllct 
beyond the arm pr(»per which is shown 
in Fig. 11 . 

Tlie ribifr that project bcyoml the 
ends of the center hox are best left 
until the two* halve.f arc togefher f* 
ensure their hciiiK i« 15 n«? top and 
bottum:: ‘Fhe prints for the arms arc 
maxle. sioltd or boxed tip according, to 
the" ttukknessv As a general rule 
whcf» work is les.s than three inches 
thick, it is well Lo hox it up« If 
these priiits are made in this way 
an inch plate will do for the toV 
with a front of the same thickness 
and two thicker ends. It i.s always 


good practice tf» niakr the grounds 
much thicker than lagging or staves 
because they have to lake screws and 
also because they innsl be more rigid 
and .stable. The ends are checked into 
t!j<. sides, that is the sidc.'» arc re- 
cessed to foiin a .■jIuu * ler, which j>rc- 
vents the emls from being knocked 
in. 

The pattern now is ready to turn 
iip.sidc down to build the other half 
oil tiip. It is not essential to 'huiUl 
the one half on top of the other, 
and if suirieicnt men are availalilc 
the two halves may :bc made con- 
currently, a.s long as the joint plate.s 
are made together. Tt is always nec- 
es.sary, however, to try the two halve.s 
t<»v*ether before the pattern goes to the 


niolder, so that faces can be tested,' 
with a .straightedge. There is 
less danger of details being 
gotten wdieii the wdiole w'ork is secjfr;' 
together. Before the hall paittcj*^'- 
is turned over, however, supports \ 
miK'.t be jirovided to Carry the 
rcls, as bhoAvn in Fig. 13 . 
acy is necessary for thesH^ supt>Ori‘#“^; 
the joint plates must be kept 
while the second half i.s being 
It the pattern is built wnth A 
it is almost impossible to- rectify vl^i 
after it is finished. To bafegu^ir^*^| 
again.st this -wdien building siich 
large pattern the joint face of 
conipleled portion should be 
with parallel srtaighledges. 

It is not necessary to say 
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iihout the second half as it is sim- 
ilai, allhoujih more shallow. 

riie center box for this half is 
mride to the taji, of the ribs as no 
print is needed. The ribs at the cud 
of the center table may now 'be 
screwed on. As it is possible that 
the nioldcr will leave the ribs in the 
.*aucl when he draws the pattern, no 
driving nails should be \iscd to fasten 
them in place. Although they are 
not shown in the plan of the finished 
pattern, Fig. 14, or in the front ele- 
vation, Fig. 15, prints must of course 
be made for the ends of the barrels. 

Identifying Marks 

The central block in the shallow 
half of the pattern should ibe painted 
black or such a color as the prints 
are painted to signify that the core 
is on the out.side. Much good time is 
wasted in the foundry measuring core- 
boxes to get thicknesses, which should 
be given by the patternmaker. 

The easiest method for keeping the 
half pattern rigid while conveying it 
to the foundry, is to make two long 
bars about 3x9 inches in section, 
and screw them to the joint plates. 
In all probability the molder will 
leave them on the pattern while 
molddng the bottom half. 

The corc'boxes arc not diUlcuIt 
to make. They arc four in nujnber, 
one being necessary for the arm, and 
three for the table. A half box is 
all that is required for ihc arm 
core. Fig, 16 is a plan of tliis box. 
When the bottom plate has been 
made, a bo.ard at least inch more 
than half the thickness of the print 
should be screwed to it, and cut to 
the eoimte.r of the core. If the box 
is made only for half the core depth, 
there will be a feather edge on the 
piece shown In Figs. 17 and 18. Tin* 
taper of this piece should be planed 
wdiile the timber is rectangular and 
the core shape afterwards drawn on 
it. A piece like Fig. 19, inch thick 
^completes the box. The two half 
cores are m;nlc and glued together in 
* the foundry. 

The table core should be made 
in three boxes. If it \v« re made as 
one core, it would be dliTicult to make 
and v/oiild be too fragile to handle. 
It is really simpler to make ihc por- 
tions of the core above and below 
the middle plate separately, conncct- 
. ing them by a socket joint formed 
by placing .prints in the bottom core- 
box, projecting circular cores being 
made in the lop boxes. The whole 
of the bottom core,' the core that is 
with the main print is undivided, 
but the top core must be in two 
parts as there is no print and a middle 
dividing rib must be provided. The 
two cores might be made in one 
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box, but it 1 $ inconvenient in tlic 
foundry, and the small amount of 
extra laibor involved in the pattern- 
shop, making two boxes, is well worth 
while. Figs. 20 to 24 give the dif- 
ferent details in the construction of 
the top and bottom boxes. Boxes 
are not always so made in the pat- 
tern shop that the nj'ddcr can use his 
lifter without trouble. The most suit- 
able grids also seldom are considered 
but they should be, and these boxes 
arc designed with this object in view. 
The one style of box is as cheap as 
the other. 

The bottom box consists of two 
sides and two ends, the ends being 
let into the sides. The sides are car- 
ried up to the beginning of . the 
rill VC. It is not necessary to have 
a bottom on this box. 

On the top and resting on the ends 
is a bar to carry the pi'inl. This bar 
.should be dowelled so that it can be 
replaced without trouble. There is 
a little more work involved in mak- 
ing the other boxes. Bottoms are 
necessary and the circular holes have 
to he cut through these bottoms. 
The rings of segments on the under- 
side of the plates arc provided to 
save timber and make the boxes 
lighter, li’ocks (/i, Fig. 22) must be 
made and .scrow^ed to (be bottom, 
riiese make the core to the center 
of the radius, and bej’ond tliia ran 
be struck off in the same way. The 
e.nd.s of the l>ox Fig. 24) arc 

in.Hclc .siifiiciently long to enable them 
to be screwed to the ends. In all 
tbe^e boxes it is advisable to batten 
Ibe ends, and it may be necessary to 
lit brackets ag linst them to prevent 
them fiom being rammed outward. 

Saiicfs for Cores 

Wc- w«)iibl like to obtain a 
list oi eore sand mixtures covering .all 
kinds <)f niixturi'S and for all tbiek- 
m-sses of metals. 

. —It is not necessary to have 
'•lu ll a list of core mixtures as men- 
tioned in the query .is it wu^uld lead to 
.*! b>t of changing of sands and bind- 
ers. When the reasons for using dif- 
ferent sands is known it is always 
easy to make up mixtures to suit the 
class of castings .being made. Two 
kind.s of sandvS arc used in core mak- 
ing; sharp sand and molding sand. 
The sliarp .sand carries off the gases 
bcUcr than molding sand as the latter 
contains alumina, is finer in grain and 
packs closer. More molding sand is 
u.scd in the mixture for small cores 
because the castings must be smoother 
and, being small, little gas is gen- 
erated. For thi.s reason the molding 
.sand is .satisfactory as far as carrying 
off gas goc.s, and as it packs closer 
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there are fewer . opehiiigfs; :bciweeft the 
grains into which tHib, metal coutd^flow 
and produce fbughness on the surface 
of the castings. 

Molding sand also forms an im- 
portant constituent, of cores that arc 
made in the round, because/ unless 
dryers are used, such cored must be 
handled green in transferring them 
from the core box to the core plate. 
They must, therefore, be strong before 
drying, and molding sand is an im- 
portant factor in giving the' sand 
sircngth. The binder also figures in 
the strength of cores made in the 
round. A binder which is soluble in 
water makes a stronger green-sand 
core than an insoluble binder; thus 
oil makes a weak core before being 
baked. Knowing these facts it is not 
dilViciilt to select a sand mixture and 
binder suitable for the kind of cast- 
ings specialized in. A mixture which 
nould he perfectly satisfactory for light 
core.s would be useless for hciivy ones. 

A foundry making small castings, 
the cores for which are mainly .made 
in the round should select a core mix- 
ture containing considerable moldidg 
sand and a dextrine hinder. If the 
core.s are small and thin, but have to 
be very strong when dried, such as 
cores for trolley and splicer cars for 
overhead electric railroad work, oil is 
the be.st binder to use. There will be 
no diflirnity about getting the cores 
ont of the boxes and standing them 
on the plates, provided plenty of 
molding sand is used in the mixture. 

For a heavy casting more sharp 
sand mnst be used. In some cases 
no molding sand mav be mixed with 
it. To prevent the metal from enter- 
ing the structure of the core, it must 
be protected by a coating of some 
infusible substance, such as plumbago, 
and the heavier the casting due to 
thickness of wall, the thicker must be 
the coating of plumbago. In some 
cases it is necessary to rub the coat- 
ing onto the core with the fingers. 

The amounts of sharp sand and 
molding sand in a core mixture will 
vary from all sharp sand 16 a mix- 
ture of 3 parts molding sand to 1 
part sharp sand. For medium work 
use 1 part sharp sand to 2 parts mold- 
ing sand. 1'hcsc are usually made up by 
taking 1-3 old molding sand; 1-3 new 
molding sand and 1-3 sharp sand/ 
and.' adding,/. /.the,:, binder. 
In the case of all 1 

part oil to 32 parts mixed saii^i:^our 
1 part to 10 of sand; .gluten i ]>«rt to 
35 of sand; dextrine 1 part to 2S. 
parts sand. ' 


The Acme Silica Co.,'.OttaVira, . Hk, 
has opened ..new silica deposits 
Sheridan, 111., under direction of B. iV 
Larsen, general, manager. 
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tiding a .€drei^:|iE^ M 
on Shallow Work 

By William BnUantine 
NotWitlisUii^itig tlMi acknowledged ef- 
ficiency of the machine ivhich lias been 
developed for ihaping the interior of 
corebbxes^ it 15 surprising to find that 
very feW pattern shops liave yet installed 
one as part^of ihdr regular equipment 
It i$ still more surprising to observe 
the attitude of many patternmakers tn- 
wa:rd it. They seem to think it is 
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rFig5 1 shows a top. end and side view 
of' the plate. It also shows that the 
bottoms of the grooves were rounded 
and the tops of the diamonds wf^re 
quite sharp. This feature was appre- 
ciated in the foundry where the pattern 
molded perfectly. Fig. 2 is a detail 
view of the cutter used in making the 
grooves. The radius R is one-half 
the width of the groove. The first 
step was to lay out on a suitable piece 
of board the desired diamond. Fig. 1. 
This gave the angle for the jig or 



something mysterious and therefore in- 
finitely more dangerous on (hat account 
than any other machine used in the 
pattern shop. Furthennore there seems 
to be an impression that an expert is 
needed to operate it. 

In the writer's opiniim tlu‘se views 
are^ entirely misleading. It is not as 
dangerous a machine to operate as a 
rip saw, and instead of an expert,, 
an apprentice wdth very little instruc- 
tion can turn out successfully the most 
difficult coteboxes. The machine not 
only makes a more perfect core- 
box than could be turned out by any 
patternmaker, but it does it in about 
7 per cent of the time. For instance 
it will cut out a corebox in 20 minutes 
that would engage a patternmaker half 
a day if he had to gouge it out by 
hand. 

The following description shows a 
departure from the orthodox method 
of using the macUne and proves how 
adaptable it is for making a style of 
pattern which is fairly common in all 
Jobbteg foundries. 

Some upon' 

to _ , of 'diamond 

Not living time to 
• ^4 to: the factory tor stock diamond 
plate it was Up ta.tts to make it The 
corebdx marine was/ suggested by the 
. patternmaker to whom the job had been 
given.,. ,We tried out. the suggestion 
.aa^ to our surprise we got a better 
'plate than we had ever obtained by 
.band*^' 
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angle piece. Fig. 4. Tlu: jig was a 
piece of lumber about the same thick- 
ness as the board on which Ihe dta- 
nioiids were to be cut. It was used 
to Indd the board at the proper angle 
while it was being pushed across the 
cutter in the ' direction indicated by 
the arrow in Fig. 3. Two nails were 
driven in the hypothcmisc of the jig 
and were left projecting just far enough 
to keep the paltein from sliding during 
this operation. 

A guide strip, s%own in Fig. 3, was 
clamped across the top of the tabic at 
one end and served for a guide for 
the jig. The indicator marks were to 
show how far to move the pattern after 
each cut. 

Fig. 3 is a view of the lop of the 
corebox machine with the fence re- 
moved. In making diamond plate, the 
work is moved across the machine in- 
stead of lengthwise, as in making core- 
boxes. The dotted lines show the posi- 
tion of the guide strip, the angle piece 
and ,th« pattern. The pattern wg$ 
tifarked oil on the edge P, Fig. 3, witlr 
dividers the same distance as C, Fig. 1, 
The board was moved one mark each 
time a cut was taken of!. One mark 
was always kept at the indicator mark. 
After all the cuts were made one way 
across the board, the angle piece was 
reversed and the cuts taken the other 
’ way. Diamond plate made this way 
saved both time and money and the 
diamonds were all perfectly uniform in 
shape, size and depth. 


'Order aottd'^ye'tigii 
Paiiernm«ker*8; 

By' M. ^ B. Du^g'ot^ V 

Brads, screws and nails ' afe ih 
every day in the cohstructfo'fi of‘*| 
terns. To use care in storing ' ti 
supplies is considered by ntinjr \i 
Icrnmakcrs to be a waste of'. 

Nine times out of ten, howev^/'t 
who scoff at urde^r and arrahgUfU^ 
arc those who go every day* tp:,t 
departments or to fellOw wor 
to borrow sct-screws or wire 
because they cannot find those w)h0 
they desire in their OAvn disofdHf^ 
supplies. 

The box which is shown in thd g^^^ 
cotnpanying illustration, I find 
nu>st serviceable for holding biri^i^ 
or wire nails. The idea that . 
old box'* is good enough for 
wrong. The careless patternthak^f^^ 
who has this idea is the one whos^^l 
bench is a junk pile for all 
of odds and ends. Belt lacing, leathe^%. 
fillets, wax, chalk, washers and 
bled packages of nails and screws 
ter the top and the drawers of 
bench. ' V' 

1 * ' ' "i 

The box is 37 inches long, 3 Jneh^f'i^ 
wide and 2j4 inches deep. It is pafrl’.,; 
titioned into 12* compartments, 
large enough to hold a pound 
brads or wire nails. Each small 
has an individual cover, except 
box which is always open. In other^}^ 
words, there are 11 single slide .coy-t;''?' 



Ofoaa 9$ecrfON Itmouofi Box 


BASIj^Y MA11B 8MAL1, BOX FOR NAILS, SMALL 
BCRBWS AND BRADS 

crs. The size of the screws or brads 
coi^taitied in each box is marked on 
the top edge as indicated at A. 

When a particular size nail or screw, 
is wanted, the box edge indicates 
where it will be found. The covers 
then are slipped back together, al- 
lowing the one compartment to re- 
main open, namely that which con- 
tains the size wanted. The others 
all are dosed. If part of the nails 
or screws 'ire not needed it i.s a very 
matter to drop them into the proper 
compartment. 






O NE morning I awoke with a 
ligTit head and a sore throat. 

. 1 lay for a while debating 
■ wlrcllier I .should get up or 
mot. I • had almost persuaded myself 
. that a few minutes more or less would 
not make any difference when 1 com- 
' raenced to sneeze. That settled the argu- 
ment. A person can not sneeze coin- 
fortably in bed. If you lie on your 
M, face, you smother, and if yon lie on 
your back, you need an umbrella. Then, 
^ too, the baby slept in .1 crib alongside 
vs' and I was afraid I would wake her and 
believe me that is something else al- 
together. 

I crept .softly out of bed ami putting 
on jifst enough clothes to gel by the 
censor,* 1 retired to the bath room to 
shave and sneeze as much as 1 pleased. 
I soon found that, like every other form 
, of pleasure which is free, a little goes 
a long wa>. I finished shaving ami 
.dressing and went down stair.s hut found 
tW I could eat no breakfast. My 
stomach felt a.s if it was closed for 
repairs, if you know what I tuean, and 
I felt no interest in the date re- 
. opening. 

The lady who smiles at me {.some* 
. tkne9) across the breakfast table is a 


few little things I w'ant you to do 
around the. house, 

“Woman,** 1 said, “1 will stay home 
and I will take some of Dr. Squills 
essence of bitterino but - I will do no 
w'ork. Tattle 1 thought when 1 was 
courting a certain dimpled maid a 
few short years ago that she would 
develop into a hard hearted creature 
with no pitv for a dyitig man.*’ 

She laughed at me. “I had more 
than dim()l'»s iii those days,*^ said .she, 
“I lia<I -.In iiuest childlike faith and 
used to believe all you told me, but 
now — well I have, never been to 
Missouri - but you have to show me 
jiist the .same.” 

What could a man do with an argu- 
ment like that? Nothing. Tliat is 
what T did. 

'riie doctor telephoned that lie could 
not C(»ine up until the evening nnles.s 
ilw ca.sc was very urgent. I told him 
J had the “rtu” and if he let me die 
from ncgUct J wonld^come hack and 
sjt on his bedpost at night and make 
laces at him. 

'They never tome, hatk from where 
you are going,’* said he, “and besides 
1 am never In bed at night.** Then 
becoming serious he continued, “Do 


you know, I have not had a night's 
sleep in bed for weeks. But, 1*11 be 
out to see you this afternoon. 1 
think from the sound of your voice 
that you will last that long.** 

1 crept upstairs and into bed and 
for two weeks 1 did not care whether 
luy name was on the payroll or not. 
'Phe doctor called on several occasions 
ami told my wife how nice, she W'ould 
look in widows weeds, told me. that I 
needed to sweat a little more and f 
would be all right. 

When I was a young man 1 had 
worked m some hot shops, I put in 
one Minimer season on the drydock 
in Parrel’s and another closing cylin- 
der molds in Baldwin's and 1 thought 
I km‘v\^ wdiat sweating meant. I found 
that perspiration and I were almost 
strangers. 'I’lie doctor gave me u box' 
of small tablets and whatever kind 
of googuin was in them, they made 
me feel like a slice of watermelon 
in the hands of one of our colored 
fellow citizens. ^ 

I think K. Kipling must have had a 
flu victim in mind when he dashed 
off that description of the lady, you 
know the one I mean, “a rag, a bone 
and a hank of hair." That was all 


ffrin believer in 
, * . theory that 

as long as a 
man is able to 
cat he can be 
sent out to work; 
but if he cannot 
eat, then there 
IS the gravest * 
cause for alarm.' 
“I think you had 
better stay home 
today," said she, 
*T will .send for 
Dr. Squills, he 
will give yon 
something to fix 
you up, and bc- 
. sides there are a 



»HK PKVKLOFKP INTO A IIAKP UKAOTKD CRKAYURR 


that wais left of 
men when I' fin- 
ally got up one , 
day and managed 
to get down 
stairs by bang- 
ing on to the ! 
balustrade. The 
doctor called in 

and gave fiiiertbc 

O'-iO ' ,wid 

- ar^ttdtt'. n(t^ 

see you 
that," said he, 
"and I . teB 
better larhat; are ; 
your cHaud^s Mf 
an ultimatic . irer; 
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■■,,•.■ •■ . 'S '\r^^ .'V': ■•*>.■•:■ "N*.’'.,, ■'.••' '-■r •' 

covcry^i'V’. I %tt»t 'haye^$eltv^tic«d''^li9 ,. '‘|(Qr 'thf, ':'0«9iu(re^ i ^ '■, '. •■ •KsL'-. ’ '. " , 

; itett ,‘I; ^if s^injSr'iitm. tiiiU 

fjft -.tii*.- autotyped , 

'• wiWd^'haye' ,<iiitfcV»?Aj<t?iff>''Suij|4ep»dp^ 
boitft oi tonic. ‘ The hotui arrived the ' --jttrprised look- 
next day;, jit. 'jv^s JitfOng itihdiciiic and artifickl $mile 
before I' had'it iinUbed I swis certainly welc.brae — 




a new man, but bitter— I have spent 
. many happy hours mentaSly revolving^ 
. .fiendish lofma of torture which I 
.wptild like to inflict ou people that I 
do. hiot like but that medicine sug- 
gested, new and excruciating forms of 
which I had’ never dreamed. 

The niembera of the family keenly 
enjoyed watching the contortions 
when 1 swallowed the dose, but hav- 
ing arrived at the age of discretion 
they politicly tried to suppress any 
evidence of great pleasure. There 
was one exception, a young hero about 
four years old. Whenever he saw me 
reaching for the bottle he would at- 
tract every ones attention by yelling: 

**Loc)k quick, look quick, papa is 
going to make monkey faces and kick 
his foot on the floor.** Jt was great 
fun for them while the bottle lasted. 

One day wdiile convalescing I 
. walked down the street on which BilTs 
shop is located and finding the floor 
open walked in. 1 did not sec any 
sign of Bill so T strolled over near 
the ctipola.s to examine a feature of 
the charging floor which looked new 
to me. While standing there the 
manager passed me without a sign of 
rccfjgnition. He was one of our 
modern highly de\ eloped >oung cap- 
tains of industry, curt speech- -valuable 
time — look at his watch every other 
minute — you know all that modern 
"^hunk affected by some to impress the 
spectator that they arc full of pep and 
energy, regular human dynamos. 1 
ktiowr that it sounds rude to say that 
many of them are filled with prunes 
and „pifllc but truth is mighty and it 
is a pleasure to in- 
dulge in it once in a 
white. I had a 
speaking acquaintance 
with him outside the 
shop but of course 
it would never do 
for him to recognize 
me . during business 
. hours. Speaking to 
me might mean the 
loss to him of 60 of 
' those diamond sec- 
onds. I had. half , a 
■ Ww 


“How are 
you?" •— pull 
out the watch, 
-“Well I 
have to get 
right back to 
the o ffi c e , 
goodbye." In- 


C 


o , - o 



THAT TN80LE.NT TONE OF tiNIKOVMKn AirniORmr 


Stead, I ptditely turned my back and 
gazed right hard in the opposite direction 
until T thought he was safely out of 
sight. While thus musing on the 
peculiarities of some human beings I 
saw one of the guards approaching at 
a dead-and-alive pace. I knew the 
fellow, ill fact be had worked for me 
cne time, so I greeted him pleasantly. 
Did it have any effect on him? It did 
not. He w^as swinging his billy when 
he approached, he now tucked it under 
his left arm, held out his right hand 
and in that insolent tone which many 
acquire when they put on a uniform, 
he ask* d me if I had a pass. Just 
then 1 saw Bill approaching^ I waited 
until he arrived and passed the ease 
oyer to Inm. ^ 

“I’ersonal friend of mine," said Bill 
to the lad. “Beat it." “He can’t stay 
in here without a pass!" protested 
.\ulhority with a capital A, 

“See lierc," said Bill, “Wc ain’t livin’ 
in darkcvSi Kus^ia, neither are w'e in a 
penitentiary; wc are in a plain Amcr- 

1 -L. Locomotive. 

You Know 




THS mwttwm COUFB gEOlME^^OBSOLETE 


lean shop in a plain AtncTica^^^ 
and under these ci r cum Stanch j] 
friend of mine cometi in to 
i.s going to stay, pass -orj 
On your way. I don’t likt. th 
ypu comb your hair.** 

“'J*hosc are the kind of fellow^iV 
make me turn holshivicky/* satijV'j 
to me, “they have neither l>ralna^;| 
bition or energy and by their 
insolence and assumption of auth^ 
they create a feeling of hatred iiift 
men not only for fheniselvea 
the company wdiich employes 
“The .system of issuing 
visitors is right. It ^iscour.a^[e¥|i^’^ 
discriminate vibiling. If you 
to the olTicc and told them 
were a personal friend t»f n^iuei |^i 
w'ould have is.sucd a ^ pass la you 
you could have come right iiu 
fact that 1 recogmzecl you 'when' yS 
api>cared without a pass Would 
any person in authority but 
this bird with the single tr.kcfcfl(p| 
could not see it that way." 

“Perhaps I had better fly:;Wli ^ 
flying i.s fair and open,** I 
hill billy comes back it mayi'^Xv^ 
in had." 

“Hoirt worry about me/* 

“the boss may be queer but he.:^:i 
crazy. He is always wlllmg to 
to an explanation and since, 
vinced himself some time 
tell the truth whether I -am righiS^i 
wrong he places considerable . co^l 
fidelicc in what I say.** 

“There is a nice point there," f:! 
>*aid, “whether a man is justified iiij 
making an .equivocal answer 
times, but I sm in no condition to pi^; 
up an argument today. I just came in^ 
to sec you and to notice whether y^S 
had made any improvements in thd:j| 
place since I was here before.** 

“1 should like to draw your at 
^ tention to one improvement/* said tMiji; 
“right there in front of the etipoUVi? 
{Concluded oh page 714) 
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t kti it Y ^ ‘ 

Tell : :r:0 

IFTY thousand .irpn molcler^ a . 
in Great Britain.* Thei^ U no 
ci,>llcciive bargaining', Recognition of : ,<he/ 
union or anything of that sort jtt 
these problems were settled long thfe \ ol4 .. 

country, presumably 40 the satisfaction of the- 
workers. The chief subject of the present con- 
troversy is the question of payment by results, in , 
6tlicr words the piecework system. The uniotiS de- 
mand a uniform scale, applicable alike to the good ' 
workmen ami the drones. The deadening V:$ect 
oi such a system of wage-paying on production 'is 
obvicuis. Wc may expect some such movement in * 
this country before long. Today piece rates are 
scicntiiically adjusted, rigidly maintained and under 
inoclern conditions, payment by results is the only 
just system of rewarding workers. It insures the . 
man with superior skill and industry being paid 
according to hi.s deserts ; also it tends to eliminate 
the inefficient and the sliiftlcss. Furthermore, the 
pieceralc system is a powerful stimulant to pro- 
duction — and greater production is the key to the 
solution of must of our economic. troublCvS at the 
present time. Fmjdoycrs owe a duty to their men 
to teach them the fundanumtals of business 
economics so they will understand why the cost 
of living cannot be reduced until more commodities 
are produced for general consumption. 
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Why a Tariff? 

'OIJNDUVMKN should interest them.selves 
in legislation recently introduced in the 
house of rcprc.seiiuitives for the purpose of 
increasing the duly on Ceylon plumbago, 
graphite ure.s, imported crucible clays, etc. If these 
bills arc passed, serious cost to the foundry busi- 
ness will result since inevitably prices on foundry 
facings, crucibles, etc., would be materially in- 
creased. Furihermore, business men and inter- 
national bankers who take a broJid view of affairs, - 
arc concerned over the great excess of exports over 
imports at the present time. The only way to 

remedy this situation is to encourage imports of 
materials calculated to benefit the industrie.s of 
this country. It is estimated that fully 80 per cent 
of the graphite used for foundry facings is imported 
and up to date no deposits have been discovered in 
the United States equal in quality to the foreign 
variety. 'I'liere is no opportunity, therefore, under 
the proposed tariff, to substitute an equally good 
domestic article. These facts apply to high grade" 
crucible clays as well as graphite. Foundrymen who 
used crucibles during the war have a vivid recollec- 
lion of the troubles they experienced, and the con- . 
ditions wdiich existed then constituted no reflection 
on the crucible manufacturers, who in fact, achieved' 
unusual results in the face of tremendous obstacles. 
N<>w, however, when the highways of foreign cont- 
mercc are again open, it would seem that the plac- 
ing of a tariff on these hitecessajfyf^^^d^^ 
tcrials would result not' only In ih to; ^ 
foundry industry but to oUr entire . fabirfeVbf 
national trade. Under modern tariff tbeori^, 
everyone is agreed finished goods may hi protected, 
to stimulate home manufacture, but raW maWift]^, ' 
especially when they cannot be duplicated 
home country, should be entered free of all diffy . 
and restriction in order to further istihiut^t^; 
domestic industry and mamifacture. 


'JiifcjjlH first fifcw d0,ys of the stod; toiis.* Jhis cstihiate was made before\tKe sfri^fe 

M iouttdnea kt general:, uriafleclted and .Qdnfident , duced; additional .restraining infinences:* . 

the . sifaadoft > will be righited Wbre ti\i The slump in blast furnace production dur 
foundry industry is scnously . interfered with first few months of the year is respbn^we to. ^ 
through theTack of raw materials. The very fact that ’ extent for the poor showing and the. nutribeir 
the first few months of the year proved lean in orders blown in during July gave indication that 
has. created a resciwe of iron, and the past month’s by untoward circumstances, the last half year\-w^ 
revival; has brought a steady buying movement that excell the first by a wide margin, Whether, thfe 
finds most plants sufiplied for at least a month, while hold true will depend largely on labor condition®" 
many have stocks which will carry them through Pig iron production for the first six mbilt 
utitil the first of the year. Gray-iron shops which grades was jis follows : Basic, 7,910,295 tons ; 
handle- jobbing work, within the past month have ex- and low phosphorus, 5,181,621 tons; femndhr 
pet.ienccd such an increase that in many cases several ferrosilicon, 2,436, 02.S tons; malleable, 465,823 
montfis* supply of irpn has been secured and stored forge or mill, 104,874 tons; ferromanganese, 
within their own yards. tons, and spiegel, 38,136 tons. Merchant iron, ot 

Malleable plants all are supplied for made for the market totaled 4,499,133 tons, 
at leasyt 30 days* and all those which i^^on made for the maker’s use totaled 11,779.042 
Malleable have facilities, have stocked pig iron It is noteworthy that the proportionate discl"ep^b^^"^ 
Fortified heavily. Malleable opcration.s have between the first half 1919 production and the 

remained steadily at about 70 per six months’ periods of 1918 is less marked in touh^j£^| 
cent of rated capacity, but the steady grades th.an in the 6lher classifications. This year 
increase in demand finds many, refusing orders due behind the first half of 1918 by 182,698 tons, 



to the shortage 

in available la- 

bor. Ii^on, liow- Oj Raw. Mate: 

ever, has been 
bought to sup- 

ply the high No. 2 FoutMrjr, VaUi^y $2G.75 

nn« ^ Southern, Birmingham... 27.50 

percemage op 2 Fouiwiry. aucwo 2a,7o 

eration which no. 2 Kounilry. Phandeli'hla. . . . 20.00 to 30.10 

1 ^ 1 .1 Baalc. Valley 95.75 

has been expect- M«n(!«i)ie, riiro*. 27.2s 

0^2 and thcrc" Maiiwui®, Buifsio 27.25 to 29.00 

fore the supply 

ConnellsvIUe foundry coke 0.00 to 0.50 

on iianCi is more ivia^ county foundry coke,. 7.0010 7.50 

than ample to 

care £or needs — ——— : ^ 

through the 

nCirr few months. No direct effect on the price of 


Prices Of 

Iron 

No. 2 FoutMir, 

Raw « Materials for Foundry Use 
CORRtCTED TO SEPT. 25 

Scrap 

$26.75 lleary mcUIni; sfccl. Valley.... 

$10,50 to 30.00 

No. 2 Southern, Birmingham.. 
*No. 2 Fouiuiry, Cliicaeo 

27.50 

HM\y Bnieltiua slettl. Plttbburcb 

20.00 to 20.50 

26,75 

llcciv itieltiiiy steel. Clilesigo. . 

l«.5n to 10.00 

No. 2 KiUinilry. Phtliuieli'hia. . . 
Bofilc, Valley . . 

. 29.60 to 30.1U 

Stote plate, Chl(‘.iico 

23.60 to 24.00 

25.75 

No. 1 east, (Ihicago. 

. 36.50 to 27.00 

klaileabie, Cblcnfio 

27.25 

Nv. i rust, Phlladeiphia 

. 24.00 to 25 60 

Malleable, Buffalo 

. 27.25 to 29.00 

No. 1 cast, Birmingham 

. 24.00 to 35.00 

Coko 

ConnellsvIUe foundry coko 

. .. 0.00 to 6,50 

Car wheels, iron. PlttsburRh . . . 

Cur wheels, Inm,. Chicago 

Rnilroad mulJeable, Ch)ca;;r>. . . . 

. 25.00 to 25.50 
, 23.50 to 24.00 
19.50 to 20.00 

Wise county foundry coke.,... 

... 7.U0to7.5O 

Aarli’iiltural malle.tblR, -Chicaso. 

. 20.00 to 20.00 


Jack^ 190, 513.:- 

1 tons of fequaljTi^y 

Is for Foundry Use tlie last 

SEPT 25 last year..,, 

scrap corre8p<^,; 

lleary iiic)llne sled. Valley $10,30 1« 30.00 Illg COP3pari$^‘V 

HM\y ,nioJthi« sfe«l. Pitthhureh . 20.00 to 20.50 K/vth li •* c f r* ' 

II.'K^y*irip|tJiiy steel. Clilcrtyo. . . l«.5n to 10.00 iJUkii 4/ a b i. v 

Stote plate. ChU‘.iico 23.60 to 24.00 .a 11 d DCSSemCr 

No. 1 cast, (liicago. . 36.50 to 27.00 » U ^ ^ 

No. J fast, Phlladeiphla 24.0010 25 60 graUCS SHOW 

No. 1 cAst. Birmingham 24.00 to 35.00 hnH v P 

Car wheels, Iron. PittsburRh . . . . 25.00 to 25.50 

Cur wheels, Inin,. Chicago 23.50 to 24.00 Well OVCt a iHU".? 

Rrtilroad mulJeable, Chicsuiu 10..50 to 20.00 ^ 

Agrlrultural malle.tblR. -Chicago. . 20.00 to 20.50 llOU tOHS DetnUU' 

either half ^ ipt^r 

; last }»var. There ; 

was a deficieiicy:; 

in malJcahIc iron prodiiclioii of 44,773 tons as coib-?' 


foundry raw materials has been noted up to the pared with the last half of 1918 and 141,495 

prcsSent time. Inquiric.s, in many cases, have been as compared with the first fialf of that year; Ai • 

held in abeyance by northern furn;kces, pending more . pig iron production invariably follows the .dcmaitoJ^ \ 

settled conditions, and in some northern di.stricts so it is evident that with prosperity in foundry fihe$;;f 

few furnaces supplying foundry iron are in blast the.se grades may closely approach the two six mofttlift v 

,that difficulty is experienced in placing orders. Indi- periods of 1918. 


cations of a buying movement in foundry iron which 
seems likely to approach the high level established 
in; July Are noted in the East. The offering of 1920 
iron at the price range now in force is responsible 
for; this rush . of orders. The orders placed in the 
Bbsfoh district during the past week have ranged 
a\ Small tonnage to 4000 tons in a single contract. 


'Fhe general upward trend in all lines, 1' 
of castings manufacture is partjeU-^;’! 
Nonferrous larly noticeable in non ferrous plants^ ; 
Improves The full return of autompbilc pro-'-i 
duction has carried with it an itb;;.! 
creased demand for miscellaneimf^^ 
aluminum and alloy ca.slings. The building revivar' 


Stove .fotindrifia \alone have taken over 1000 tons has brought a great demand for hardware sui^dries, 
in thiiS disttiet and machine-tool and special machinery j»Iumbing supplies and equipment for domestic itae. 

. hiandflactttriar^ active inquirers. The strike does A meeting. the Brass Manufacturers’ asjsOciatiott \ 


ndt sc«in to have affected the market in the East to held. iU fast wef^k brought out the that 

80 appwiable . extent. ' ■ all biia'se ptadi have ample worf<, even • be- 

. , grades; as yond the Umit of their labor faemties. .TThis asso- 

■ Araer- elation is . made up principally of those dij^ged in 

Iron and Steel Institute, suf- producing plumbfhg . supplies. The prices- of non- 

St' sluenp ctoring the first six ferrous metals have not yet been affeetdd in any 

C: ";; The first half of nTSterial way by the steel strike. Prices on brass 

foundry raw materials based on New York are: 


';w.inaauitai^d througnput tne remainoer ot tne year, oi.ouc; a 
f or 1919 wili f^ sbott of 1918 by M95,641 St. Louis. 




y\Ll’H M. HILL, formerly 

with the Missouri Malleable 
Iron Co*, East St. Louis, III., 
has been made prosiflent 

of the newly incorporated East St. 
Louis Casting Co. which will do job- 
bing work in light and medium gray- 
iron castings. John W. Kschcii- 
brenuer is secretary and Frank j. 

Kurrus is vice presidetit of the ticur 
company. 

W. j. Rowley has been placed in 

charge of the Huber Mfg. Co. foundry 
at Marion, O. 

Fred E. Coughlin has accepted a 
position with the Laconia Car Co., 

* Laconia, N. H. 

John Blurnc formerly with the Holt 
Mfg. Co., Peoria. 111., has been made 
assistant fc^uadry superintendent for 
the Avery Co., Peoria. 

Anthony Dobson has been placed in 
charge of a newly established branch 
office of the Carborundum Co., 
Niagara Falls, N. Y., at Detroit. 

William Rohlniai* lia.s rtsigned his 

I, position as foundry foreman for the 

ii; Hoover Suclioii Sweeper Co., New 
Berlin, ( ). 

' ; Pierce G. .Smilli has h»*cn naiued 
vice president of the American Mal- 
leah{cs Co., Lancaster, N. V'., and 
Owosso,’ Mich. Mr. Smith formerly 
was sales manager of the company. 

H. 1C McIntyre lias been appcuntoil 
general foreman of the new foundry 

• of the Saginaw I'roducts Co. division 
of the (leneral Motcjrs Corti., Saginaw. 

' Mich. 

I. I'.’. Ihirnell recently has Iiem 
made district inanag»'r at Clevclaini 
for the Ajax Metal C o., Philadelphia. 
The new olVues of the company are in 
the Scholiidd building, C'levcland. 

Robert Field has resigned as fouiuL 
ry foreman for the Fairbanks Co., 
Rome, Ga., to become associated with 
the pig iron and coke department 
of that company in Cleveland. 

W. J, Hughes has resigned as 
foundry superintendent for the IT. & 
Pi. American Machine Co., Pawtucketf 
R. L, to take charge of tlie foundty 
of the Woonsocket.' Machine Si Press 
Co.. Woonsxvcket, R. L 

Frederick A. , Stevenson formerly 
with the Detroit plant of the Amer- 
ican Car & Foundry Co. has been 
made assis>tant vice prc.sidcnt in 
charge of operations, with head- 
quarters in New York. 

A. A. Schneider ha.s been assigned 
charge of the exports, imports and 
domestic sales of pig iron, manganese, 


chrome and other ferroalloys, coal and 
coke for the American Steel JCxport 
Co., New York. 

William G. Hammerstrorn, formerly 
general superintendent of the Lynch- 
burg F<^undry Co., Lynchburg, Va., 
has been made general superintendent 
for the Steel Castings Corp., Alta- 
vista, Va. 

Alfred J. Saxe has been placed in 
charge of the branch office, established 
recently at 231 Insurance Exchange 
building, Cliicago, by the Automatic 
Furnace Co., Dayton, O., manufac- 
turer of automatic smokeless furnaces, 
chain grates, engines, etc. 

Edward .Smith, who formerly was 
foreman of the H. V. Newbigginy 
Pattern Works. .St. Catherines, Ont.. 
(Canada, recently has acre pled a pu.si- 
tion as foreman patternmaker for the 
IVerlcbs Pattern Works, HulTalo, 
N. Y. 

Joseph A. Hall has resigned a.s 
supciintendcnt of the TodPoolh 
plant of the, Thiited Engineering Sc 
T'oniidry t'o.. youngstown, to become 
superintendent of the lireprooling de- 
liartnienl of the General Fireproofing 
Co. with headquarters and iUriiuifac- 
tilling plant in the same city. 

William Turner, who comes to the 
t’liitiMl St.ites from Canada, h:i.s been 
made .siii)erinteudent of the foundry 
oi the Jngersoll-Rand Co., at t'hil- 
lips])nrg, N. J. He succeeds Arthur 
Smith, who t K)k his father’.s ])lace as 
-^nperiiitcndcnt some time ago, hut 
A\ln> resigned recently. 

W. ICdward la’ndsay has hoi-n made 
ingineer of thr Lancaster Sirnctnral 
Cl- Foundry' Work.s, I.ancaster, Pa., 
uhich recently^ purchased the plant of 
th.e Laneaister Machine & Structural 
Works of that city. ICdgar G. Hess, 
formerly with the Lancaster Foundry 
Co. has been made works Tiianager 
of the new company. 

(l!-bark\s Derleth has been made 
St. Louis representative for the 
Cclite Products Co., New York City. 
About 14 moqthiS ago Mr. Dcrlcth en- 
Jisted for chem^ifcal warfare .service 
'^nd prior to that was sales repre- 
sen*tative of the B. Ford Co„ Wyan- 
divtte, Mich. He is a graduate of the 
University of Illlnoh. 

E. Phelps Langworthy, formerly 
assistant works manager of the Amer- 
ican Sled Foundry, Indiana Harbor, 
Tncl., has been made manager of the 
steel castings plant of the American 
Radiator Co., Buffalo. G. W. Mcrfe- ' 
field, ‘formerly with the Clark Equip- 


ment Co., Buchanan, Mich.> has been 
appointed a.ssistant to Mr. Langworthy 
and will have charge of sales. 

Auguste Griffoul who for the past 
few year.s has been foreman of the 
brass foundry department of Babcock 
& Wilcox Co., Barberton, O., ha^ ac- 
cepted a position as superintendent of 
foundries for the Flour City Orna- 
mental Iron Co., Minneapolis. Mr. 
Griffon Ts brother, Marcel Griffoul, has 
been made brass foundry foreman for 
the Babcock St Wilcox Co. 

J. F. Shea recently has taken over 
the plant and equipment formerly 
owned by the Delta Foundry & Ma- 
chine Corp. with which company ho 
was omploycfl as manager. A new 
partnership between Mr. Shea and his 
former foreman, Mr. Di.xoii, has been 
formed to operate the plant on non- 
ferrous casting work under the name 
of the Marine Castings Co.. 116 Fifty- 
sevenlli street, Brooklyn. 

Society Will EstulnliMh 
Meatlquarlers 

1'he .Xmerican Society for Testing 
Materials has taken steps to establish 
permanent headquarters in the htiild- 
ing of the Engineers’ club, IJ15-17 
Spruce street, Philadelphia. Temporary 
quarters were taken np on the first 
floor of thi.s building on Sept. -"IS, 
pending completion of alloraiions now 
being made ou ♦he third floor where 
the society’s permanent home will be 
established. The facilities will include 
an auditorium on the second floor, 
•subjerf to the requirements of the 
society, and the committee rooms, and 
offices on the third floor. 

Obeervatione on 
Cops, Cranes, etc. 

{Concludi^d from page 711 ) 

We walked over and he explained 
to me that he had carried the entire 
length of the charging platform out 
into the shop for a distance of six 
feet. He kept his large ladles on 
ea6h end Ol 'it fnd pu,, Ulio. center lie 
dumped thc‘ Svcfy moan- 

ing an iron box with oni^ ’ end . 
like those used in open-health slebl 
plants Was laid on ihe floor iiid all 
the scrap from the previous 
cast piled into it. When it was filled, 
.one of the cranes picked it uph. and 
dumped it on the platform alongi^de 
the charging door. The box was tften 
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returned, set oti . a _ truck and taken.. 

dog house. " Here all . the 
scrajpi' gales, etc., .were>^theried ini 
the sanic way and loaded into the ■ 
box. The car was then pushed back 
to where the crane could catch the 
box which was lifted up to the plat- 
form and dumped as before. *Tt is 
quite an improvement," said Bill, *^on 
the Irish locomotive we used to have, 
you know the one I mean one wheel 
in front and two starting bars be- 
hind." 

Theodore O. Vi Iter 

Theodore O. Viltcr, president of 
the Viltcr Mfg Co., Milwaukee, died 
Thursday night at his summer home 
on Pine lake, Wisconsin, aged 62 
years He had been in failing health 
for several months. He was chair- 
man of the general coinmitlcc in 
charge of the meeting of the Ameri- 
can Koundrymen's association at Mil- 
waukee in 1918, and had served as 
president of the Milwaukee Metal 
Trades association and also of a Wis- 
consin association of icc machinery 
manufacturers. He was born Oct. 
25, 1857, at Oldenburg, Germany, 

ccnning to America while a schoolboy. 
At 17 he began to earn his living 


H E P O U N b R V; 



THKOnOKK 0. VlhWU 


' as the - Wd5s.cl 
iW^ '-Sir.;. Viher . artd • lifs: 

the ■ interest ■■held by; 
'shlf"ciilargiag the business 
ing the name to the ' 

. Co. ' The company 
frigerating machinery and 
war marine engines 
quantity for the 
corporation. Mr. Vilter 
tor of the National Fouhcfiryinl^^ 
association and the Natiotfal''^ 
Trade.<t association and. ^in addit^^ 
held positions of trust iii 
Milwaukee industrial bodies* /’ 

The Damascus Bronze Co., Plttsbdi^ll^ 
has issued a trade publication iindcC^t^ill 
title Journal of Better 
first number, dated August, 19B)!, 
attractive magazine of 10 pages, ItVdFj^ 
scribes the products of the 
Bronze Co., and in a lighter vein 
illustrations and reasons why high 
briMizc should be used for bearinga, 

The Aft. Vernon Car Mfg. Co., 


as a blacksmith’s helper, later serv- f- 

ing an apprenticeship as a machinist The Aft. Vernon Car Mfg. Co., 
and finally he became foreman in the Vernon, III., is planning a car wh^& 

shop of IVter Weisel where he start- fenindry to produce 700 wheels 

ed his apprenticeship. He was able day. Neiler, Rich & Co., Manhaita^'^^ 

a lew years later to buy an iiilcrest building, Chicago, III., are the engi^:! 

in the company, v\liich was knuw'n neers in charge. * ‘j 




What the Foundries Are Doing 

Activities of the Iron, Steel and Brass Shops 


aiiiiamiiimimiiiiiii ii M 

.\n addittnn to its plsint uill hi" orerted b)’ (hv 

N. ft R. lAnuidry Co , Seullks 

Tlw Adler Stove ft llango Co., r;ifn<*Kle, J'a.. has 
hoeii Acquired by iho Kcluhley Mfi*. Co. 

Ttie riianiplon Brass Works, Coldwalcr, Mleh . has 
HicivuMd its capital from $20,000 to $75,00(1. 

firection of an addition is bcliiK idannod by ihe 

Keeler Brass Works. Grand Kapids, Mh'h. 

An addlttou Is beine erected at the plant of tlw 

Ilurlron Castliiiw Co., Darton, 0. 

The Union Btcel Casting Co., Tiltsburgh, will 
build a plant at 610B BiAler street. ” 

Plans an» tielng prepared for the ererllon of an 

iuldltion, 100 X 250 feet, to tlie plant of lha- 

Koat Penn' Foundry Up., Lehigh, Pa. 

nio Giiaraey Foundry Co., Ltd., Toronto. Old., 
recently Inereiued Its, capital from $7.50,0()0 to. 

$2,000,000. 

Fjvcilon of ft* fAVndqr, |0 $ , 180 feet, h m- 
temp^tiMl^ ^Mtttor Truck Co., 

Beatftk; Vb^ iDconlaraUd. 

= ' The iioinath Foomlfp: Co., i^woiiirood iremie 
jju^ trunk Dotr^, vlll huBd a 

fOUndiT* 100 z .BOO 

ft ifoumhV, 00 IBO feet, irill ,l)e by 

Eagle Foundry 6).; t^nty-aiCUi "etraet, bUnne- 
apoifk. 

l^m tra being prepared far fhe eraetion pf an 

adifitbm tv ttje plant of ibe Bhdh Castings ,Co.y 
iktftdt. 

A braDcb foundry vhieh vas bum a year age ty 
tbd' Ameson Foundry Gp.» Kenosha, Wla., wlU he 


ornipied in thi> futiae :i8 the mnbi pl.inl. and an 

;idd.licinal sirucliiK*. SO \ ‘J’J.'i foisl, will Iw crectod. 

Tli(> Jnb*riiaUunMl Mtilkablc Iron • ('o., Gn*»1ph. 
Out., is havlKK plan'! prepared fur the ertrrilon of 
an addition to Us pKirif, 120 x 100 fwl. 

The Rlrininitham Machine ft Kuiiiidry tn., Bir- 

in Ingham, Ala . plans the oructlou of a plant addl- 
t.un. 

Tlic Hint cupola at the central fmuidry of the 

Saginaw I’rodui'ls Co., Saginaw, Mich,, a as teslcrt 

out recently. 

A contract w. has Ih'cii let for the erection of an 
addition at the Suco l.uwcll .Shops, Newttm, .Muss., 

to be KJU X 200 feet. 

Plans for the const met ulon of a foundry addition, 

70 X 120 feet, are being prepadfid -Ul^ National 
Fojuidry Co.«.'Bast WiltmsiL 

reeetiUy damaged thr . pditem 'vihop ' fbo, 
SprlngOald Foundry (>i., 82Q7 SwaUman street^* 

PHtaburgb* ' 

Erection of a small addition. 51* z 00 feet, la 

(Hkdemplated by tlie NaUvnal Bruftase Foundry Co., 
Cfevsiand. 

CpiUhMds for the ereetbm of a plant addition 
tnve been awarded by tbe Etisiga Fotmdry Co., 
Tulodo, 0. 

The directorate of the Wadsworth Foundry Co.. 
Wndsworlh, 0., fecenUy authorixed an Increase In 
capital from $15,000 to $100,000. 

Paul Ijemaitre, Ltd., Montreal, Que., has been 
bicorporated to carry on the business of roRcldnlst 


aud iron founder, altli $00,003 oaiiital, hy 
Sin age,' Mhert Se.vlgny and Kmil A. Drudaur, ' ! 

The Clarksville Foundry ft 5lachtnc Shm>. 
vllle. Tend., Is replnciiig a purthin of its 
which vi.iB recenlly damaged by Ore. ■ 

Gohnuim Bros, ft Kahlor, New Albany,, 
orwratiiig a stove ruuiidry, are building on 
00 X 174 feet. 

Fire recently damaged tbe plant of the 
American Tank Corp , Klast Chicago, ill., 

Uie braes foundry, car and Insulating shop. . 

llie Malleable Iron Fittings €o., Branfoj^ 
has started on the erection of an extenslilB. .. 2)$ 

1)2 fret. ' ^ 

Ilie Boiul Koinidry ft Machine Manhelm. 
contemplates the erection of an additiotb 25 Jt ''^ 
.1,50 fwl. 

Organixutlon of a subsidiary eompuny at Bath, , 
}s reported planned by the P'enu Foundry ft '* 
"Machltw' Uo., AUen^wn. Pa. 

Contracta for i^s eroctlnd of a foundiy hav$ ^ ■ 
Inuni jet by the kfoutr^ial laicomotlve Works, LtA» ■ 
145 St James street. Montraal, qnei 

The gray iron foundry, wbleh fa under eunslruO''. ^ 
tlon for the Thomas Davidson Mfg. Co., Montreal; ^ 
(|ue.. Is nc,irhig compilctloa. 

An IncrcKSi' in capital from $05,000 to $155,000 V 
recently was made by the Atla.s Brass Foundry Co.« 
rnhimhus, 0. 

Tao uddiliona. 80 x 100 feet and 80 i 150 fefl, 'fj 
will lie erwded at the plant of the Anderson ''? 
Fmindo' A Mai’hlnc W'orks, Andersun, Ind. 

A movement Is on foot to Imiid a foundry at 






SiRfIvtili'rc, J., for the niftnufaciure of Iran anJ 
|brH:>s Oifi'ii* Smith, formerly of the li^er^ 

80 il-H.irwI to. Is at the heml of the projefl. 

Till' hoK (i(y Fouti(Jr>'. irAinlltoii. 0., is reported 
phtiittoi;; the ereetUin of a plonl addlLlon. 

' Cunctnietlon of au uddit'ion la inider wuy at the 

! plant of th« Atlunlle Foundry Co., Cleveland. 

The From Mfif. Co., Kenosha, Wis., brass founder, 
vvlll erect an addition to its foundry and biiilil u 
t De\v office Imlldhiit. 

I The Williams Foundry & Machine Co,, Aliiofi, 0 , 
^roceiitly awarded a contflrt for an addiiion. (IQ x 

i;U5 reel. 

i, An oflicc buildlnis. 2-Alorle3. TO x 77 feet,, will lie 
f,«F(‘Ctr'd at the plant of the llulTalo roundry k 

[.'Machlm; ('o., Uuffttlo. 

I Krcetlon of lui addition to its machine sliop and 

Lloivirlry Is conieiuplaied hy the HUmser Foundry k 

^.Machine Co., Fort arc, WIs 

Jflids will be taken ahortly for the erection of 

^ plant additions by the Trenton M.ilioablo Iron 
f* Works, Trenton, N. 4. 

j'; TlMi Moore Plow & Iniiihniciit Co, CriTmillc, 

, will huUd a fonndr>, rd) x Sn feet. F. P. 
^Atlen & Son. llrand Rupids, Mich., arc engineers in 
l^rgo. 

ak\ The Wood:! Method Curp , Ih'ceuflcld, Mass., has 

I'been liicorporutcd to make castings, etc., with 
I^IOS.OiK) cnplul. hy Kdvinrd D. Woods, John L 
I'KDpKr and M. R. Murklc. 

11)0 (lubrlclsiMi ]Mfg- Corj)., Syrarino, N. Y.. ma- 

^eldne shop and foundry Biipplks. iccrnily was 
iWorpiwited with active capIiaI, hy A. Md- 

lidruin. M. V. White and C. rhibrlclsori. 
f;'' JPIans arc bring prepared hy Architect Honry 
^Ita^dcr, Ciilcugo, for the nrcction of a foundry for 
^(he Maytag Co , 211 West Fourth filrcct, Neuton. 
Jima. 

ff‘. Frank l). Ctoisc. Inr. mclnccr. i>tr» North MIclil' 
avenuo. Chlaigo. Is drawing plans for tin* crcc* 
of a fniiiidiy addition for the (Hiio Steel 
y, Lima, 0. 

^;^uiutnictton of on addiiUin to Its foundry Will 
'^.irted hoon nt the plant of the F. 11. ]t:irdcs 
k Foundry Co,. Cincinnatt. Tic liulldlng 
he too X 100 fed. 

William 4. Thude, Herman J. IVldmur and 4. M, 
man rcceiilly were n.'iiiicfl as tlie incorporators 

the Cambria Car & Foundry Co., Fleetwood, Pa. 
fompiiny Is capitali7cd at $50,000. 

Plans have been prepared for the erection of 

two buildings, one 80 x SO feet And tlic oilier 
j#0 X no feet, for Iho Siuiray 8lo»e Co. Ihl.i- 

liifira. 0, 

TtiO Olrason Works, 1000 llnlveisily junmr, 
[Rochester, N. Y., has awarded a coni rad to 

Frledcrlcli k Sims, 710 Lake street, fur the 

Vpstrnctlou of h foimdry. 

The May Foundry Cu., rapit.allsiil at $iriO.00O. 
[f^Uly wns liieurpnratod in Delaware by F. K. 

Fitnsell, Phlladelptiia. 4. Vernon Pimm and F. M. 
‘Farlond, Iwth of Camden, N. J. 

(Nmtracts have been aw.ard«d by tlic Union Motor 

Co.. Ray City, Mich., for the erect uui or a 
100 t 600 r.'oi and a foundry, fJO x 120 


COppua Snglneerlng & Kciulpinent f'o.. Worces' 

, Mom., manufactnnir of turbines, pumps, etc., 
reported cunkemplAtlnj: the erection of a brass 
ndry. 

A plant contahdng more than 120,000 sipiMre 
•ht of floor apace is behig erected for the. Adiruii* 
giifaick Steel Foundries C0rp„ Colonie, N. Y. C. W. 
^Kionnan fa preaMont of tho company. 

Krectlon of a foiiodry, ,43 x, 120 foot, am) i 
I jtbfldlhg plAtfonn, 06 x 240 foot, is tcintemplated 
I tho General Railway Signal Co.. Lhwhin Park, 
I ^beater, N. Y. 

Hie Plttaburgh Bolls Corn., Forty-third atieei, 
I Pittsburgh, la reported planning tho erection of a 
and marlrine shop. The company la located 
it^ Forly-flnit and Willow streets. 

1^’ The Holmes Foundry Co.. Port Hnron. Mich.. 

begin operations In LU new plant, about Oct. 1. 
itts old plant was damaged by Are about six 
nlhs ago. 

William E. .V, WTiceler and associates of Washlng- 
iL N. J.. recently were named ns the Incorpuratois 


THE FOUNDRY 

of fin* Ray Way Foundry, Inc. The comp-my is 
espitpH/cd at $200,000. 

Plans 11.110 liecii roraplcted for Ihe creclioii of 
an .addition to the plant of the. Pitishurgh Vahe, 
Foimdry & Ctin.<it ruction Co., Twonty-slxib stn-ct 

and tlic AUcghriiy Valley railroad, Pltlsburg'n. 

1he Pcrunsiilar Brass Woiks. Dotroii, is hulldlng 

a niw pi, ml, which when completed will have 
.'ihout l.Mi per cent gicatir capacity than U« 

prcKcol building. A. \V. FiHscy Is pi'csldciil . 

Iho GiKon Mfg. Co.. Purl Wahliniglon, Wis., has 
aw.irdfd conirartfl for u foundry nnd ni,iiiime shop 

.uldltloM, HO n IdO feet. Tlip company spoclalwcs 
in csistingg fur swivel cimirs and fiiriMlurc, hut also 
maniifactiire.s goRoluve rnginvs. Mimil traclors and 
other machinery. Harry VV. Rolens l.s president, 

.Notice of fricorpunilion with $2i0.u0() c.ipifal, 
lias been filed hy the Coni hicntal raftings (‘nrp., 
New Turk. Tlic company was charlcicd liy 11. 0. 
llonnor, F. E. Rchllcr and J. J. ki.inncry, M!) 

Ilrondvviu'. 

(I. W. Johnson, ^mer supifiutciiilcnt of tho 
Chippewa Foundry k - Maiiune Co . Chippewa Fulls, 
Wis . is urg.tid7,ing a new corfxir.ii Ion for 11m 
manufacture of engines. A pl.iiit is now being 

erctii'il. 

Syrucusi*. N. Y., Irilerrsis h.ivo org:iiil/.td the 
fJ:illlph-Knapi> Puttcin A Cast mgs Co, Inc. The 
comimiiy. wiiich is cupitilnwd siL $25,000, was 

tiiconmritLcd by Wiliiiiin H. Cutliph JpIiii It. .Sheldon, 
Juiin Plckird Ami Cii.irles M Knapp 

IMiiiii arc lifting prejmred for tlie en'ctlr.ii of an 
ndiKUun, 105 x 120 feel, to the foutidiy of tin* 
CjiiiipbcH Fonruiiy Co.. Harrison, N. J. When com- 

pleted the buUding will tic eiimppod w'Itti two 
iiaiics of five nrol ten tons cap.icity. 

Tiie l{.iymoTi(t Mb’. C<i , Ni*w \oik. machine shop 
and foundry FHiipilca, recerdly w;ia incorporiited \vlth 


Octotier i, 

$1.50.000 capital, by 11. 0. Zivlch^ 5 WUiOn COOft, 
M. h'oken, 178 IVKalb uvgnOc. Rfooklyii, bf. Y., 
utid M. Cohen, 1220 BoBtun road. 

Hie Lanluim Coltnii Cultivator Co.» Euipirw IniUd- 
Ing. Atliiita, Ga.. will erect a plant to limludo, a 
machine and erecGng Rhop, 50 x 121) foct. wood- 
working shop, shipping depuriniciit, forgo shop and 
fnniidry. 

Pluiis have been completed for a plant for tho 
Mamifacturcrs' Foundry Co., Walcriiury, Conn. 'Hie 
plint will cOTiHiBt of a founilry, 5U x 120 feet, a 
stuiagc building,., and a machine shop, 50 x 50 
feet, 

recorit iiK'iirporation is that of the Boyer town 
Ur.is.'< Foundry Co., Royertown, P.i. The company, 
w'iiirh Is capltnlM at $50,000, was incorporated 
tiy W. M. Juhn'ion, R. M;iy and Garrett J. 
Heines. 

The Moline Iron Works, Moline, HI., has pur- 
eliii.sed Hie Moline 'Tiiroe-T hasehall park, which 
will be iilillzed as a Rite for a malleable foundry, 
110 X 400 feet, and an enameling and finishing 
building, 110 V 300 feet. Consinicthui contracts 
have been awiirilcd. 

.Vccording to a report the prc.sent plant of 

Sutton, Rtccle & Steele, Fonuy avenue, Dallas. 

Tiv. will be Grnilly enlarged. Hie Improvements 
will inejiulc an iron foundry'. Walter L. Bleclc la 
pd-sjdciit. of Ibe nunpaiiy, whleh w.is recently 
mcorpor.iti'd !u Dehiwyip wilh .$l,0n0,000 capital. 

Ci.pit.ili/i'd ill .$10,000 the Fast St. l.ouls Cust- 
irins Co , Kiist SI Loins, III., which was recently 

uiKuporated, has taken a lea.^ie on n hntlding whleh 
It Is now comerting Inin a foundry for the pro- 
duction of medium Ki7.cd gray iron castingR. Prac- 
hcilly all cuMipmeid hn^i been piirchaiii'd mid the 
nmipany expect i to engage In nclive bii,,)iie»s tho 

litter p.irl of October. Ritlpli W. Hill Is pre.sidcnt. 



Ill'iFR.HTORY M.tTERl VL.-^-1he Quigley Furnace 
Specialties to.. .New York, has published an H-pnge 
iUiistruted booklet hi which a refraetory plastic 
material for bonding Arc brick and kbidred uses. 
IS dcs-'riiiod and illiistr.'cd The booklet contains 
teslimoiii.'ds. Illustrationa, etc., pcitaining to the 
U.SC of tills ninlerial in the foimdry. 

NONFKUUOIJS METALS.— White & Rro.. Inc., 
Philadelphia, hare prefiarcd a 24-pBgc booklet per- 
tain ing to Iho manufacture of nonfcmnis metals. 
Tlifl latter part of Uio booklet Is devoted to illuslra- 
llons of various departmeiits of iho company's plant, 
and Include, the laboratory, the electrolytic table, a 
enrner of the balance room, the copper warahouse 
and test departments. 

RLOWKKS.- -The Buckeye Blower Co.. Columbus, 0., 
has prnpared bulletin No. 10, which describes and 
lIluAtnilcs muULbladc fans for raechniiical ventilation, 
forced or Induced draft, mine ventilntlon, dry kiln 
where hut bla.st Is used, waste heat Installations of 
all kinds, mechanical systems where space Is limited 
and exliaiislcrs. Various data are given. A chart for 
determining frictional icslstanee or static pressure In 

inches, water gage, fg «lreii. . 

8ANP ‘ llMXEll.— The Ntetlonat Knglnferlnc 

Chicago. Is circulating an R-pag« booklet lo whiA».'g 
sand mixer is described and lUustested. The mixer 

consists of a stationary circular pi|n In the center 

of which Is located a vertical' Shaft, to which to 
kftyed a central supportl^ ^ easting or cross bead. 
Ilils casting rests on a turret In which are the 
bearings for the central shaft, which to operated 
liy bevel gearing located below the maebbie. The 
mituiortlng car! Ing carries the plows and mullers. 
A lever operated door located in the bottom of the 
pan senes to discliarge the sand from tho mixer. 

SWING CTTT-OkT SAWS.— A 4-page Uluitrated 
circular to being distributed by the Oliver Machinery 
Co., Grand Rapids, Mich., in Which swing cut-off 


saws arc descrlhorl niid illustrated. The frames of 
these sawH are supported hy truninns which are 
Indi'pendent of the countcr5h.irts. Tho frames are 
liung low from largo sertws which are supported 
III the hangers by mcan.s of hand wlioels, permitting 
ad'ui:.Lmrnt. Tlic saw orbors arc mounted in sepa- 
rate yokes which arc removable from tho frames 
iiiid whi<;h are held In flnlshed slots securdy bolted. 
'I'hc arlior bearings are automatically lubricated. 

BUILDING CONSTRUCTION.- A 40-pagc booklet 
designed lo llluslrAtc and explain the equipment used 
and tlic mvi boils employed In the constnictlon of 
niudeni buildings under a .system developed by the 
Blau Knox Co., Pittsburgh, has been prepared by 
that company. 'The booklet Is profusely illustrated. 

TOOL GRINDER. — A 4-page leaflet lus been pre- 
pared by Alfred Deibort, Ltd., Coventry. England 
and New York, In which an oscillating tool grinder 
1.S described and fUust rated In this grinder Uie 
Krlndirig wheel oscillates rapidly past the tool, which 
is always In fill) view. Grinding to performed with- 
out water hut a fan connected to a streamline duet 
In the base of the toolholder, draws all dust and 
clilps away. Hie wheel spindle, self-contained coun- 
tershaft, loose pulley and all shafts In the gear 
box with Gto exception nr ttm .sgtotoMe shaft, run 
on otl-tlght, dust-proof' hall hsarfiwb 

POWDERED COAL— The ComhustfOQ IBootHW)f 

Gorp., Chicago, has published huUetbi No. R ..In. 
vAleh the history and tho possIbUttiei of powdond 
coal as a fuel an desetlbad. Types of fimees, 
draft, preparation of powdered omt for bumiiis, 
storage, separation of scrap iron from coaL onnhtPg, 
drying, dtotrlboting to furnaces, air supply, control. , 
carburization and adaption to furnacis, are soitiC of 
the tminta in the use of this fuel, which on gto«L ' 
A line drawing of a typical powdered coal bunting 
system to also given. 
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Moldin^^ Methods Are Studied Care 
Work — Iron is Cast Around 
—Chills Are 

^ A Kirj^c (lcK» co ti\o drsif^ii of every h 
m tcKlnrinj^ plant is an inclivifliMl i)rol)leni T 

J fa' t prevents lakiiu* .» previous (lesi}.rn a 

afUiptin^j it bodily when building? a new found 
*l'he situation, shuixj and size of the 
available hwaticni all owreise a niod- 
ilyinj.? and many times a determininj.f 
innnenre (»n the design. Other j^ov 
trnint< feutors are the amount of the 
daily melt, the weight and variety of 
bi/cs of tlie castings aii<l the propor- 
tion of cored work; wlicther a large 
number of patterns must be provided 
for only a few' eastingb on an order 
or whether a large number of pieces 
will be made from the same pattern 
also are r^ueslions which must receive 
consideration in designing a foumlry. 

Some of these questions can be 
decided before the foundry is built, 
but freiiueutly .boine of the future re- 
quirements must be e*^tniiated on 
rather indcfitiitc data. It might seem 
at first thought that the dc.sign of a 
foundry doing repetition work is 
simple and this prvibably would be 
true if the production of castings 
WL's the only consideration and if 
no attention were paid to producing 
at miniinurn cost. Attaining efilicieiicy 
and low cost of operation inlrodiice 
complex and interest qiiebtiuns when 
a foundry is constructed for repeti- 
tion work. An example of the in- 
fluence of these factors on plant de- 
sign is seen in the foundry of the 
Hurley Machine Co., Chicago, which 
was built recently. About two years 
ago this company, which previously 
purchased iU castings from outside ^ 
sources, decided to build its own 
foundry The castings used are 
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th.if when at patlern i 
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as they .stay wntli the company 


iMOm the foregoing U may 
be seen that i*raetically all 


requirements 


gaging the foundry 
output, except the 
anioiiiit of iron 
to be melted, 
were easily 
d e termined 
before this 
f o u n d r y 


s t r u c ted. 
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on each charge is gaged so closely by 
the man charging the cupola that there 
is always enough left for the last charge 
without there being an excess. 

A cinitrifugal blower tnanufactiired 
by the General Electric Co., Schenec- 
tady, N. Y., furnishes the blast for 
the cupola. It is operated by a 3b- 
horsepower motor at 3450 revolutions 
per tuiniitc. A blast i)ressurc of 14j'^ 
ounces is used. 

In ord<’r to save time for the cupola 
operator a convenient method has been 
devised for cooling the refuse from 
the drop. A long pipe is connected 
with the water line and swung under 
the center of the cupola after the bot- 
tom is dropped. the end of this 

supply line another pipe about 12 
inches long is attached vertically and 
at right angles. 'I'lie short pipe is 
capped so that a fine spray is dis- 
tributed over the mass c)f heated 
refuse when the device is swung into 
position under the cupola. Wliile the 
refuse is cooling after dumping the 
bottom doors, the cupola tender may 
wash up or attend to other duties, 
turning off the water before leaving 
the foundry. 

The eoiu[)osiii»)n of the mdal j-* 
checked by having an analysis made 
three times a week *l)y the Charles 
ir. Kavviu Co., Chicago. This com- 
pany also acts in a consulting cai)aci- 
ty and advises regarding charging 
and operating the cupola and on oth- 
er metallurgical problems which arise. 
The following composition of metal 
is aimed at; Silicon, 2.50 per rent; 

. sulphur, as low as possible, usually 
running between 0.08 and 0.09 per 
cent; phosphoru.s, between 0.70 and 
■0.80 per cent, and manganese, between 
0.05 and 0.70 per cent. 

When the metal comes from the 
cupola it is carried to the molding 
floors in 1500-pound buggy ladles 


from which it is delivered to hand 
ladles for pouring the mohls. Two 
of the buggy ladles arc shown in 
rig. 2. They are tilted by a hand- 
wheel geared to the ladle trunnions. 
The narrow'-gage irack.s on which the 
ladle buggies run are laid in the 
shape of the letter H with the cupola 
facing one leg of the H. The ladles 
are transferred from one track to 
the other by transfer tables situat- 
ed at each junction of the cross bar 
of the H. 

Ilu.siness has increased so fast with 


the Hurley coftipany that the existing 
capacity of the foundry is not suffi- 
cient to supply the castings required. 
This emergency was taken into con- 
sideration when the foundry was de- 
signed and provision was’ made for 
the installation of a second cupola 
to stand beside the one now in use. 
Another 48-inch cupola has been or- 
dered and when it is erected a con- 
tinuous pouring .system will be inau- 
gurated. This will conserve a large 
part of the floor space now required 
by the molds which accumulate be- 
fore pouring begins in the afternoon, 
and thus room will be made for the 
extra inolders needed for the larger 
output. 

Tnder the present operating sched- 
ule half of the molders .start work 
at 8 o'clock in the morning and the 
others begin a half hour later. Those 
who begin work first get iron at 
2:30 o'clock and finish at 4*30 o'clock 
while the second gang is a half hour 
later in getting their first iron and 
in finishing. While the molders are 
waiting between ladles of iron they 
arc not idle, but keep busy shaking 
out the castings they have poured 
and cutting the sand, so that before 
they' leave at night the floor in 
condition for them to start molding 
as soon as they arrive in the morning. 
On all floors which do not have sta- 
tionary molding machines the sand is 
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KKJ «; SOMM OK TMK MAJ IIINKS ON MOI.HS WITH 1 (Ill.t. r<ll{i:s \i |- M\l»r 'Oli; Till' II MI'l KT> AT 1 i 0.1 I.OM’IIXC I'lii: (OUL’S IN 

TMK MOLO 


cut into narrow pile*', and llu* lio.it unifonniy and arc easy to refill ' 1 !k. cacli paltcin dclcnniiicd- At 

hcncltcs or s»|iK’czcrs arc -started .it laic. Two id' llicni were made by llu pii-Mid the cninpany installed 

one end of the i>ile In the inornim^ Whiling I'ouiulry Kipiipmenl Co.. -even jar- ram rolhn’cr m.Tchines .and 

and moved alon^ the heap a.s the sand Harvev. 111., and tlie (^ther^ were m.in- live ^1 rippini^-iil.ilc stands made by 

is made into imdds. nf;»eturcd by the C'cnlral Iron Works, the Champion h'oundry ik M.-icbiito 

The coremakers work in a hnip:, Chu”4U». Twelve coicui.ikcrs supply Ci>.. Chicago, tour stpicczer.s m.anufae- 

narrow room at one end^of the found- the cores for the inolders em- tiircd by the Daveniiuri Machine & 
ry. I'hc location of this room is in- plojed. 'I'he cores bein.g .small are l•’ouluIty Co, Davenport, Iowa, one 

dicated in Fig. 4, the room being .ill made with an oil himler. roll- over machine made by Henry K, 

back of the windows showm and at Less than 20 per rent of the molds JVidinorc. ( hic.igo, .an<l a stripi)ing- 

right angles to the (-veils, 'i'he core are now made on molding machines plate machine from the b'recman Mfg 

ovens are fired with artificial gas. hnt new machines are being ordered Co., Kacine, Wi.s. TUside the ma- 

No pyrometer is used/ as the ovens as fa.st aa the best method of mold- chines already installed several more 
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•'k; h iiii' i'\( i 01’ \ (ovii; ( \sijM is mmh. ;-.Moorii hy i:si: ob a i iti. ni nosr \ii:\v ok onk ok tiii: MNoorK'? shown in rir. i;. 

ciiiii, IN no: I 0 M 1 ,« \ iM\(; wv.wa io swht wotiik:: moio 


an* now on order and it is the inteii- count, the end piece was niatle separate not enniiijrh to be detrimental to the 
tion of the management to have all fioni the rest of the pattern. In the castini^ in any way. 
the work made on machines wlihiii the iihustration the molder is shown put- nvildin.vr department occupies 

.ne.M year. tinj; the loose piece over the projectinj? j,bout 9 per cent of the area of the 

A battery of four of the macliines hub of tbe pattern. After tlie mold foundry. This department is shown in 
supplied by the (diampion company is rammed and the pattern drawn the p'jjr. XJie end-frame castinf^s made 
is shown in Fig. 6. The machine loose piece remains in the sand. Tbe from the pattern standing alongside the 
from the h'reeman Company with a loose piece is then v.^tbdrawn by the post near the center of the illustration 
part of the day’s work standing near molder who places two fingers in it are cast with fthills at the ends of the 
it in the round flasks can ho seen in and turns it slightly,, one way then k-gjj and at the top surfaces. The por- 
Fig. 4. One of the stripping-plate the other, a.s he draws it out of the lions of the castings next the cbilts 
stands is shown in big. 7. As it sand. . ordinarily would require machining, but 

stands the pattern is half down and Costs Reduced chi"* “re used the casting 

It may be noted that the horn gale surfaces arc so .smooth and triie that 

at A is also partly lowered. Ihis gate ^\j| castings are made with machining is unnecessary. 

IS drawn with the pattern by one move- the idea constantly in mind of saving Another job on which a chill is ap- 
ment of the lever. as n^uch machine-shop work as possi- plied to good effect may be tseen in 

One of the. patterns which has not hie. One method by which machine Fig. 9. The i>attern, in a sand match 
yet been put on a machine is shown in work is avoided is by using chills which stands to the left; on the opposite side 
Fig. 5. Originally it was found that are employed in a number of instances, of the molder is the cope; while the 
in drawing the pattern, trouble was both in floor work and in bench work, drag is on the bench before him. A 
experienced in getting a clean draw These chills whiten the iron to a depth circular chill similar to the one in the 
of the long, narrow end. On this ac- of not more than l/16-inch which is foreground has been placed in the drag 




and the niolder is putting cores in the 
IjoIcs of the chill. The casiing is a 
cover, and the chill makes a smooth, 

flat surface to lit against a hearing 

without being machined while the small 
cores sticking out of the chill in.ike 
holes through which screws for at- 
taching it arc introduced. 

Clulelies are also cast with cliills 

in order to avoid a certain amount of 
machine work. Many of the molds tor 
the.se are made on the jar-ram rollovrr 
machines obtained from the Chumpion 
J^'oiindry & Machine t^)., t'hicago. A 
close view of one of these machines 
is shown in Figs. 8 and 10. Tn h'ig. 
10 the machine is in position for plac- 
ing the flask, and the pattern plate for 
the cope rests on the stand to the left. 
In Fig. 8 the drag has been made 


and the molder is setting the cores. 
Templets for truing the cores in posi- 
tion may be seen at .LI, Fig. h, and 
at the side of the machine in h'ig. 8. 
The cores are kepi in boanls perforat- 
ed with countersunk holes for holding 
them, /f/f, big. 0. One man sets the 
chill cores for the molds made on two 
machines with one molder w<^rking on 
each machine. These three men make 
an average of 173 molds a day. 

In Fig. 1, George Nielsen, the found- 
ry superintendent, is shown pushing the 
chill core out of a finished bevel-gear 
clutch casting. The assembled core 
.stands on the bench at /! while at /i 
the core may he seen as it comes from 
the casting. The two pressed steel 
parts marked (' are placed on the as- 
sembled core and are w'cldcd to the 
iron poured in the mold, remaining as 
part of the easting. The cylindrical 
pi^ce goes through the center of the 
casting and forms a bearing surface 
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which does not require machining. The 
round flat jiiece forms a collar on the 
beveled gear end of the casting. The 
heavy metal on the other end of the 
core chills the metal in the clutch sec- 
tion of the casting and gives it a sniooili 
finish. In this way bevel-gear dutch 
castings which do not require any 
machining operations are made rapidly 
in large numbers. Double clutch cast- 
ings are made somewhat similarly ex- 
cept that the pattern and the rhill cores 
are laid horizontally in the mold in- 
stead of being molded vertically as arc 
the bevel-gear clutches. 

Another method of cutting down 
on machine work is shown in I'ig, 11. 
Here a workman washes liic inside 
surface of shoe castings lor ironing 
machines with a dilute solution of sul- 


phuric acid. 1'hc excess acid runs into 
a receiver through a hole in the floor. 
The acid which adheres to the castings 
is .illowed to remain and the castings 
are stood, up to dry as can be noted 
in the illustration. During the wash- 
ing and drying the acid eats the sur- 
face of the casting and so cleans it. 
This enables the machine shop to fin- 
ish the casting with one cut on the mill- 
ing machine. 

Girls and women are employed in 
the core rooms of many foundries, hut 
ill the Hurley foundry only one girl 
works in the core department, for clean- 
ing cores. However, women arc ex- 
tensively employed in the finishing de- 
partment. During the war this dc- 
fiartment was operated entirely by 
women, but recently female help has 
been more difliciilt to obtain and now 
only about a third of the employes 
are wonlen. 

Approximately 10 per cent of the cast- 
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ings are cleaned by a sandblast equip- 
ment manufactured by the Pangborii 
Corp., Hagerstown, Md., and the re- 
mainder are cleaned in tumbling bar- 
rels. Vrom the tumbling barrels the 
castings go to the grinders and from 
there to the inspectors. The arrange- 
ment of these throe operations can be 
.seen in ]’'ig. 13. The woman inspector 
in the foreground is looking over some 
hevol-goar clutch castings previously re- 
ferred to in the description of molding 
operations. These castings must be 
carefully examined to make certain that 
the steel cylinder cast in for a bearing 
is smootli and has not been marred. 
On the bench to the front are end 
frames which have been cast with chills 
on the ends to give them a smooth, 
accurate fini.sh. 

The cleaning and inspection flejiart- 
nunt is between the foundry and the 
machine shop. This location is the 
logical one for handling the work and 
makes the delivery of the castings to 
llu* machine shop eonveiiient. In the 
cleaning room, the castings are loaded 
into boxes which run on four small 
wheels and are easily pushed al«>ng the 
floor to the machine shop. 


Domestic Production of 
Tin Low in 1918 

rill is one of the few highly use- 
ful metal.s that is praetically not pro- 
duced in the Tiiitcd States proper, 
The output of tin from domestic ore 
in 1918 was only C8 ions, nearly all of 
it obtained from placers in Alaska. 

The tin imported in 1918, as metal 
and in concentrates, amounted to 
82,854 shr>rt tons ♦he largest quan- 
tity yet brought into the country in 
any one year. 

Deposits of tin ore are found in 
C.'alifornia, Virginia, North (!arolina, 
South Carolina, .South Dakota, Wash- 
ington, Nevada and New Mexico, but 
the ore in some of the deposits con- 
taiiLs so little tin that it cannot be 
mined with profit. 

The concentrate from Bolivia was 
handled at four tin-smelting plants in 
thi.s country, which produced from it 
over 10,000 tons of metallic tin. 

A report on tin in 1918, by Adolph 
Knopf, has just been published by the 
United States geological survey, de- 
partment of the interior, as a chapter 
of Mineral Resources for 1918 and 
can be obtained free of charge on 
application to the director of the 
survey at Washington. 


The McLain-Cartcr Furnace Co., 
Milwaukee, has been awarded a con- 
tract by the Black Steel & Wire Co., 
Kansas City, Mo., for the installation 
of a 10-ton open-hearth furnace. 
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Slag Conditions in the Open Hearth 

Reactions Wliich Take Place in tkc Acid Process — Names of Minerals 
Formed and Their Order of Freezinj^ Given — Presence of 
Lime Protects Metal From Oxidation 


T A recent meeting of the 
liritiisli Iron and Steel insti- 
tute J. H. Wliitelcy and A. 
F. Halliniond, M. A., Stock- 
loii-oii-Tees, read a paper covering; 
observations and experiments made 
upon the arid open-hearth i)roeess, 
particularly with refcicnec to the 
action of the slag. 'The paper is 
divided into three sections and the 
follo^ving suinniary is given hy the 
authors: 

1. -'I'he minerals i>resent in slowlv 
cooled acid slags witliont lime arc 
tiidyniitc, orlsloh.ilite, fayalite, and 
rhodonite: the last named contains 
the bases in very nearly the same 
ratio as the melt. 'I'he silica mincraU 
freeze first, but supercooling always 
occurs to some extent. They are fol- 
lowed by fayalite or rhodonite, the 
silicate fonned being determined by 
the I alio of iron oxide to manganese 
<)\ide; when this exre(Ms 73:27 fayalite 
is fornied; in other cases, rhodonite. 
In slags containing more than about 
S j)er cent of lime, an anorlhic nicla- 
silicatc of C:iO, FcO, MnO, MgO is 
obtained, which has a brilliant cleav- 
age and gives rise to a marked acicu- 
lar fracture in the .slag. 

2. — The order of freezing of the 
minerals in a nundior of slags whose 
analyses arc given is represented in a 
ternary diagram, which is approxi- 
mately that ff)r the system FcO-MnO- 
SiOj. A qualitative diagram is also 
given to illustr.itc the binary system 
FeO-SiO,. 

3 — Acid •'lags after being reheated 
for 18 hours at 1300 degrees Cent, 
contain free tridyniile, and resemble 
the furnace hearth in structure. 

4. — Spoon samples laken from the 
furnac:? arc superficially oxidized to a 
depth which depends on the nature 
of the slag, and is least when the 
silica is high or when lime is i)resent. 
The dull lustre of fractured glassy 
.samples is due to minute particles of 
silica. 

Thi> Acid Hearth 

5. — A number of analyses show that 
the hearth contains only 70 per cent 
of silica, although the sand used is 
required* to contain at least 96 per 
cent. 

6. — Microscctions show that the 
upper layer consists mainly of interr 
lacing plates of tridymite with inter- 
stitial slag; in the lower and cooler 


parts the quartz grains are less 
altered. 'The penetration of slag ex- 
tends down to a well-defimd liinil, 
usually in the briekworlc. 'I hc relative- 
ly small depression of the freezing 
point of silica in the presence of im- 
purities is no doubt an important 
factor in the stability of the hearth. 

7 - -The elTrct of impurities in the 
sand i.s complex; apart from softening 
the hank, they give rise to raking and 
so i)revent the absorption of tlie fluid 
slag on the bottom by the row sand 
' an action wbieli is essential for the 
satisfactory repair of the hearth. 

8. — The amount of ferric oxide in 
the hearth is eonsiderahly lower than 
that in the surface layers. This may 
he duo to reduction by C< > or metal, 
and to reaction v\illi the. silica present. 

The Molten Slag 

9 - -The adjustment of the slag by 
the mcller to the required <legree of 
\iscosity, and the manner in w'hich 
tile iron content is reduced by lime 
additions, are described. 

1(1. — The proportion of carbon re- 
moved by gas.oxi<latioii is estimated 
from expcrimcnlal data for casts with 
and without lime additions. Between 
melting and tapping at least half the 
carbon is so oxidized, and this pro- 
portion is not greatly altered when 
lime i.s used. 

11. -'riie phy.sical conditions undrr 
which the molten slag reacts are dis- 
cussed, and it is shown that during 
the boil one-half per cent of the 
metal is suspended as small globules 
in tlie slag, so that the reacting sur- 
face is greatly increased. 

12. — The view is advanced that gas- 
oxidation takes place — (1) By the 
formation and reduction of FcaOj in 
the slag; (2) by direct contact of the 
metal and gas. 

13. — Kxpcriineiils arc given to show' 
that the proportion between ferrous 
and ferric oxides in a melt is de- 
termined by the silica content, the 
temperature, and the nature of the 
ga.ses. In acid slag under ordinary 
furnace conditions the maximum, in 
the absence of reduction by the metal, 
appears to be about 4 per cent. 

14. — Throughout the boil the content 
of FojOj remains very low, 0.3 per 
cent, but may increase in the finishing 
period as far as 3 per cent. It is 
clear that the Fc,0, must be very 
rapidly destroyed by the reducing 

7«r 


action of the metal, which slackens 
as the carbon content falls and so 
Ijcrruits the increase of P'caOa at the 
finish. 

13.- -The relative rates of various 
possible reactions between slag and 
metal are di.sciissed. The constancy 
of composition of the slag in the 
later .stages is due to a balance be- 
tween the oxidation of iron from the 
metal, and the reduction of iron from 
the slag by the carbon. In an acid 
slag the latter reaction probably takes 
place mainly through the direct re- 
duction of Fc,Oi rather than by the 
reduction of ferrous silicate. 

16. — Of the carbon removed from 
the metal after melting, roughly one- 
half is removed hy the ore, one 
quarter by gas-oxidation through the 
slag, ami one quarter by direct con- 
tact between mc-tal and gas. 

17. — The elTect of lime in the slag 
is to lower the FcjOa content; this 
action is probably of groat value in 
protecting the metal from oxidation 
during dead melting. 


Foundry is Reorganized 

Reorganization and recapitalization 
of the Wheeling Mold & Foundry 
Co., Wheeling, W. Va.. recently was 
completed, according to an official 
annoimccnient hy H. E. Field, presi- 
dent of the company. Under the plan 
of the reorganization, the holdings of 
the Wheeling Mold & Foundry Co. 
of West Virginia passed to the Wheel- 
ing Mold & Foundry Co. of Delawrare. 

'Phe reorganization was brought 
about by Mr. Field w-ho believed that 
the possibilities of the company might 
greatly be enhanced under his per- 
sonal direction, backed up by the ma- 
jority control of the common stock, 
the preferred stock having no voting 
power. Since the laws of the state 
of West Virginia do not provide for 
the issue of stock of no par value, it 
was necessary to reorganize the com- 
pany under the laws of the state of 
Delaware. Mr. Field, who holds 51 
per cent of the common stock of the 
new corporation, says that the com- 
pany is not to be sold to other in- 
terests as has been rumored 


Since Oct. 1 the address of the 
Humphrey-Milh. Co., has been 202 
New Telegraph building, Shelby and 
Congress streets, Detroit, Mich. 
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Philadelphia Plant Was Most 

During the recent Philadelphia convention of 
the American Foundrymen’s association, many 
guests availed themselves of an invitation from 
the Westinghouse Electric & Mfg. Co. to visit 
and inspect its new works at South Philadelphia, 
which includes a modern and complete foundry. 
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Foreign Foundry Practice Analyzed 

Fundamental Differences in Buyers' Requirements Render a Comparison Between 
American and Foreign Manufacturing Methods Unfair Unless View* 
point is Understood — Steel Castings Ascendant 


EV^EKAL months ago the 
writer returned from an ex- 
tended vihit \n luigland and 
h'rame where lie was af- 
forded unusiial opportunities to '*tudy 
conditions prevailing in the foundry 
and iron and steel industries. ^I'he 
pLtiple of both countries then were 
still sntTering from the tremendous 
shock of the war ami the readjust- 
ment of their industrial activities to 
a iioimal status w'as beset with many 
diriicultie.s and problems that seemed 
almost insurmountable. Their na- 
tional debt, which exceed.s per capita 
many times that of the Ihiitcd States 
and the depreciated value of their 
inoney as measured by the dollar 
standard are causes for great concern 
among manufacturers and tinancicr.s. 
Otherwise conditions generally are 
not unlike those confronting us today. 
To provide an income for the great 
army of workers precipitated out of 
employment with the sudden lernii- 
iiation of the war, a scheme of out- 
of-work pay was resorted to in the 
United Kingdom. Originally intend- 
ed as a temporary, expedient to tide 
over these workers, it threatens to 
become a permanent bonus for idle- 
ness at a weekly cost to the govern- 
ment in excess of $5,000,000. Dur- 
ing the months of May and June more 
than 1,000,000 men and women were 
given this support from the national 
treasury and notwithstanding the. tre- 
mendous shortage of labor in the 
metalworking industries, the number 
obtaining government support is in- 
creasing rather than diminishing. 

Production Kept Down 

In the United Kingdom the de- 
mobilization of the acmy was speeded 
up to a higher rate than in France. 
The return of millions of these men 
to peace-time pursuit.?, particularly 
those who have been out of touch 
with civil life for from four to five 
years involves difficulties that time 
alone can solve. In a comparatively 
limited degree, we too are familiar 
with the self-disciplinc involved in the 
transition of our soldiers from army 
to civil life and this, in only small 
measure conveys the situation ex- 

Abitracted from the preetdentlal oddrett of A. 0.* 
Baekfrt tt the opening eesilon of the Interallied 
Foundrnnen*! Convention and Bihlbltlon, Philadelphia, 
Sept. 30. 
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isting in the Ignited Kingdom and 
France. 

It has been the prevailing practice 
of invest'gators of ind'tstrial condi- 
liuiis abroad to make invirlions com- 
parisons of production as compared 
with that of llie United States. From 
tlu‘ standpoint of l(#nja'j<' ai. I per 
capita output, particnl..4*’y in th.* iiuial 
trades, these comparison'* .arc borne 
out by statistics. However, ihtTe 
must he some underlying reasons for 
the wide divergence in these ligiirc'' 
and more than a cursory exaniinatiun 
revealed the causes. It has been 
pointed out frequently that restraint 
of output is the brake upon all indus- 
try of the Uhiited Kingdom and that 
with its removal production could he 
.speeded up to equal that of this coun- 
try. Attention ahso has been directed 
to the lack of labor saving equip- 
ment and the need of mechanical ap- 
pliances to increase output. 

Difference in Buyers^ Standards 

A more than superficial investiga- 
tion of the foundry industry of the 
United Kingdom discloses the effect 
of the restraint of output, which, how- 
ever, was removed during the closing 
years of the war and has not again 
been invoked. Mechanical appliances 
are not in such widespread use in 
the casting industry as in this coun- 
try. Yet many plants arc modernly 
equipped throughout and their prac- 
tice is equal to the best prevailing in 
the foundries of the United States. 
Then what arc the underlying causes 
for the diflfercnces in the rates of pro- 
duction? Why is the tonnage per 
man for shops engaged in similar 
work so much greater here than in 
the United Kingdom? 

The wide divergence in the stand- 
ards of the casting buyers of the two 
countries is one of the underlying 
reasons. The insistence upon high 
quality and superfine fini.sh are two 
requirements that slow-up production 
abroad. The widespread use of dry 
sand molds in the United Kingdom 
and also in France, to provide the 
necessary finish demanded by ithe 
trade, is a large factor in reducing 
the per capita output. Quality and 
finish have been carried to the ex- 
treme and at the sacrifice of quan- 
tity. In the shops in this country. 


on tile c(>ntrary, green sand practice 
prevails and <inantity production is 
the goal to be attained, frequently at 
the expense of finiili and quality. 
'I'hal a happy medium between the 
extremes of quality and quantity 
would .serve the purpose cannot be 
denied, but years of education in one 
direetiDii rannot be diverted to an- 
oiluT eonrse without an equal amount 
of training. 

Repetition work in this country is 
one of the factors underlying large 
production and it lends itself admir- 
ably to the application of all kinds 
of mechanical and lahor-.saving de- 
vices. With us it is not unusual to 
make 50,000 castings from the .same 
pattern and in the automobile trade 
this total frequently is exceeded. Deal- 
ing in large numbcr.s of the .same unit 
enables the American fouiidrynian to 
equip for quantity production and he 
requisitions for' his use the most 
modern mechanical devices available 
to increase output and reduce cost. 
In the United Kingdom and France, 
repetition work is not nearly so pre- 
valent as in the shops of the United 
States. Quantity production of com* 
moditics is not appreciated in the 
same degree as over here, nor is the 
need for it nearly so great. Until 
this year quantity was not a great 
factor in the motor car industry 
abroad, and even today the largest 
output of the automobile plants of 
both of these countries is dwarfed by 
the annual production of many of our 
motor car manufacturers. Before the 
war, it has been stated that the total 
pleasure car needs of France was 
only 30.000 per annum. When this 
number is divided among many build- 
er.s it becomes apparent that repetition 
work among French casting manu- 
facturers cannot be developed to a 
very high degree. 

jMck of Standardisation 

In* addition, the lack of standard- 
ization in many of the engineering 
lines reduces repetition work to the 
minimum. Even the railroads are 
counted among the violators of stand- 
ards in equipment and the whim of 
the designer too frequently is the 
altar upon which quantity production 
is sacrificed. It has been stated that 
manufacturers of sanitary ware in the 
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United Kingdom liiive jiattcrns in their 
vaults for several thousand dilTerent 
drsi^ns of bathtubs and it is not un- 
usual for an architect to enhance the 
beauty of his creation by individually 
dc.si^rmMl tubs. Thus, the lack of re- 
petition work may be assifiued to a 
multiplicity of orders ifor small num- 
bers of castings from different iiattenis 
and this plays havoc with production. 
Long runs from single jiatterns lead 
to production economies largely ef- 
fected by the use of molding machines, 
whereas small orders for castings from 
a variety of models retard the instal- 
lation of mechanical molding ajipli- 
ances, reduce the output and are a 
factor in maintaining the uneconomical 
practices of the jobbing .shop. 

'I'o the comparative lack of repe- 
tition work in both the United King 
dom and I’rance must be assigned the 
prevalence of the jobbing shop and 
the large number of small foundries, 
willing, even if not equipped for the 
production of castings in iron, brass 
or steel. However, this semijob work 
is not without its compensating fea- 
tures. It has a tendeucy to develop 
skilled molders, whereas our specialty 
shops train men to one operation, not 
one of whom could make a parting 
or cut a gate by hand. Notwith- 
standing these handicaps, the nieclian- 
ical equipment of many of the found- 
ries of the Ibiited Kingdom and 
France measure up to the b<*st prac- 
tice prevailing in this country. And 
the foundry men of these countries are 
alive .to the ^progress that is being 
made • in casting manufacture over 
here. They arc anxious to increase 
their production and to reduce their 
costs and to attain these ends they 
arc preparing to install labor-saving 
equipment on an e.xtensive -c.ile. 

StrrI Castiut; Manufacture 

Steel casting manufacture in the 
United Kingdom was greatly accel- 
erated by the war. Tlie output in 
1918 totaled 276,518 Ions, of which 
basic steel was only 10.564 tons as 
compared with 265, ‘>54 tons of acid 
castings. 'This tremendous predomi- 
nance of acid over basic steel, wdiich 
is in striking contrast to the practice 
prevailing in this country, must be 
attributed, to a large extent to the 
insistence of the army and navy orrl- 
nance departments for castings made 
by the acid in preference to the basic 
process and also, in a measure, to the 
available ores. The war also speeded 
the installation of electric furnaces 
for the production of steel for cast- 
tings. At the time of the armistice. 
37 were in operation in foundries witli 
an actual output of more than 5000 
tons per month and 11 additional were 
being installed which will increase the 
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actual production to 7000 tons per 
month*. 

When the war was terminated, elec- 
tric steel casting prcMluction was al 
its height in the United Kingdom, as 
indicated by the output of 46,637 tons 
in 1918 and compared with 108,296 
tons for the United Slates in the 
same period. Of the total steel cast- 
ing output of the United Kingdom 
in 1018, the electric process accounted 
for 17 per cent against 7.7 per cent 
for the United States, indicating a 
production in proportion to the total 
steel casting output more than twice 
as great as that of this country. 

A further analysis of tltc steed 
casting statistics for both countries 
in 1018 reveals striking ditTereiiccs in 
practice. Steel for casting purposes 
made in ronviTters in the UnitcMj 
Kingdom exceeded open-hearth pro- 
duction liy l‘>36 tons, the former hav- 
ing totaled 116,231 tons against 113,630 
tons for the latter. In the LTnitcfl 
States, on the contrary, where the 
open-hearth process predominates, the 
production of C(»nyerter steel last year 
was 160,844 tons as eompared with 
1,140,830 tons of open-hearth steel. 
In the United Kingdinn ci^nverter 
steel repie.seiits 42 per cent of the 
output a^ contra.sted with 11.3 per 
cent in this country and open-hearth 
only 41 per cent against 80 per cent 
in the United States. Among the 
converter processes employed in 
the United Kingdom the Tro- 
penas leads with 53,633 tons; the 
ordinary side-blow process is second 
with 48.858 tons and the Stock, oil- 
fired converter is third with 13,075 
tons. Classihed as basic converter 
steel is 665 tons. No records of tlu* 
prodnetion of steel eastings by the 
crucible pmcc-ss in the United Kiiig- 
(Inm are available, and statistics of 
last year’s output in the United Slates 
indicate also that this i)rnccss is 
fiassing in this country. Statistics 
• )f tin' steel c\sting production of the 


I’nitcd Kingtiom and 
States for 1918, follow: 

the 

l-nitcd 


IJnitiMl 

Kingdom 

Tons 

United 

Stales 

Toiks 

AfUl i»pni htMrih 

B«i.slr opon-lirarlh 

ConviTlrr 

nw.Tai 

iis.aai 

Mia.ssn 

MO.K-M 

110 

Klmrli' 

rriiolhli- 

Misrpn.int'Oiis 


Total 


1,411,410 


In many of the Englf.sh plants the 
combined installations of cupolas and 
converters are unique, h'or the pur- 
pose of eliminating the handling of 
the metal in ladles from the cupolas 
to the converters, the melting furnaces 
are located on platforms a I a consid- 
erable height above the lloor level to 
liennit of tapping the iron direct from 
the cupola spout into the month of 
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the converter. Troughs are provided 
for directing the. metal into the mouth 
of ether converter, one being located 
on each side of the cupola. 

Following the curtailment of ord- 
nance buying and the cancellation of 
existing contracts in November last 
year, many electric furnaces in steel 
foundries were shut down and the 
production this year will show a ma- 
terial decline in the United Kingdom. 
This is due to the high cost of manu- 
lactiiriiig this grade of steel and the 
comparatively limited demand ifor 
electric steel castings for commercial 
purposes. 

Book Review 

I'oundry Practice, a text lHM»k for 
molders, students and apprentices, by 
I\. M. Palmer; cloth; 39(> pages, 5 by 8 
inelies ; published by John Wiley ^ 
Smis, Ine.. .\'evv ^’ork, and furnished 
In 'I'mk ImrNDkY for $3.t)0 net. 

The second edition of this hook has 
just been puldished, much of the text 
has been rewrillcn and subject mat- 
ter has been added. The additions 
include a description of the rigging 
and flasks and details the processes 
of securing and pfinring molds to 
produce large propeller wheels eco- 
nomically. Other m-w matter in this 
edition deals with the patterns, flasks, 
cores, molding, setting and securing 
cores, gating pouring, and testing the 
iron 'for locomotive slide valve cylin- 
ders. Additional information also is 
given on casting locomotive super- 
heater cylinders, casting Lithe beds 
aiul chilling the ways, making cores 
for gasoline engines and cylinders, 
and molding large kettles. 

As in the previous edition this book 
goes thorouglily into the question of 
molding in its every phase. Hrecn- 
.sand nu'lding is considered first, and 
methods are described for molding 
irregularly sliaped patterns including 
gears. Pit molding, floor molding 
and bench molding also are described. 
Dry sand work and loam molding are 
fully detailed. After the. subject of 
making and setting cores is finished, 
the questions of molding machines, 
sand and metallurgy of iron are pre- 
‘lentcd. Under metallurgy might be 
classed the chapters on iron and its 
composition, the treatment of cast- 
ings while cooling, mending broken 
castings, and the chapter on the 
cupola and its operation. In the 
back of the book is a glossary giving 
definitions of foundry terms and a 
number of tables containing useful 
data for the foundryman. 

The S-T Engineering Corp., Buf- 
falo, has been incorporated with a 
capitalization of $100,000 to manu- 
facture and sell mechanical equipment. 



Howto Care for Foundry Equipment 

In Order to Get Anything Like Adequate Production From Labor Saving Ma« 
ckinery It Must be Looked After Intelligently, Lubricated Freely 

and Given a Fair Trial 


MOTOR car has to contend 
with the dust of the road, it 
f^perates under far better con- 
ditions than obtain in the 
average f<iundry where dirt and grit 
attack the bearings of equipment. Most 
men make it their business personally 
to see that their automcdjiles are oiled, 
but how many give as niucli thought 
to the care of their foundry equipment? 

It is generally expected that there will 
be a large exodus of foreign labor and 
jjroliably comparatively little immigra- 
tion. Tile second generation ot R>reign 
labor does not care to go into the 
foundry but prefers the machine shop, 
'rhe decrease of labor and the increased 
demand for better and larger output, 
combined with the growth of the idea 
of the conservation of material and 
resources, forces the foundrymaii to 
face new conditions; he must dcveloi* 
new metliods and processes and make 
up for the shortage of men by the in- 
slallalioii of more machinery. The ad 
dition of machinery lirings with it Uie 
problem of maintenance. 

Manufacturers realize that they have 
made an investment for capital account 
when thv^y buy a lathe or tnilling ma- 
chine for the machine shop. They in- 
stall it in a clean, well lighted shop. 
Each Operator is required to keep his 
own machine clean and many shops al- 
low special time for this purpose. Ma- 
chinists are Iramed to oil their own 
machines, and a man is made re- 
sponsible for oiling the linesbafts aii<l 
motors. A tool n^om, with the best 
mechanics in the .shop, is usually pro- 
vided to repair the equiiimcni wlien it 
breaks down. 

h'oundry Atiu hiucry Often Ncqlccted 

But this policy docs not seem to hold 
true in regard to foundry machinery. 
In many cases, the machinery is pur- 
chased, and no more attention is paid 
to it as long a.s it runs. The foundry 
process is a dirty one. The sand and 
dust that flies when the molds arc be- 
ing shaken out covers everything in the 
foundry, and many foundrymen act as 
if it is useless to attempt to keep ma- 
chinery clean. When installing equip- 
ment, many neglect to provide a proper 
place for it. Think of insi ailing a mo- 

Abiitrart of paper reid at the twenty fourth annua] 
convention of the American Foundrymen’a assoctatipn 
held at Philadelphia Sept. 39-Oct. 3. The author. 
0. L. fSrImea. ii prealdeni of the (Srlmef Molding 
Machine Co., Detroit. 
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tor driven air compressor in the dust 
nf the cleaning room! Hut it is done. 

.Some foundrymen allow the night 
gang to sh(»vel the sand back covering 
the molding machine^ so that the oper- 
ators have to dig them out every morn- 
ing. This delays iiroduciion and dam- 
ages the machines. 

A sled foundry man called the manu- 
facturer of his sand mixer and claimed 
]t w«»uld not witrk properly. The equip- 
ment manufacturer found that the mam 
bearing had n<.»l been oiled and the 
brass was nearly worn out, \cl tb>; 
foundry man wanted il replaced free oi 
charge. 

if an aiilomohilc begins pounding ami 
the garage man has to put in new rods 
or bearings, the owner does not expect 
liiin to replace the parts and throw' in 
the labor because the machine was ])nr- 
chase<I from liim. 

The change in folindry methods 
caused by the inlrovliiction of ma- 
chinery is calling for mechanical train- 
ing that was not necessary with the 
old floor methods. 'I'oo many foundry- 
men depend on their hunches that the 
equipment is all right or not. Often 
when foundry superintendents and fore- 
men are changed, the entire equipment 
is changed. This is an economic waste 
which rcarts seriously on the industry. 
Equipment is often condemned wlieii 
it only needs a little intelligent care. 

Many foundries buy e<iuipmcnt for 
certain work and when that is com- 
pleted, tile equipment i.'' takeif out int(» 
the hack yard and allowed to rust. 
When it i.s needed again it is found 
to he ruined. A little care in covering 
it up and slushing with grease would 
save thoiisamis of dollars every year. 

Olliers, when their molding machines 
arc out nf service, allow bottom hoards, 
old shoes, shirts and all sorts of trasli 
and dirt to accumulate on them. When 
a job comes that could he run on the 
machine, it is too much bother to dig 
it out. 

The logical and cheapest way to re- 
duce the foundrynian’s worry i.s to hire 
a competent master mechanic or up- 
keep man to look after the mechanical 
details of the equipment in the foundry, 
as is done in rolling mills, machine 
.shops, paper mills, etc. 

Fully 95 per cent of the trouble with 
foundry equipment is due to improp*-' 
lubrication. Where :t is possible heavy 
grease should be used on revolving 


shafts as it will form a collar of grease 
outside the hearing, making the finest 
dust protector possible. On some slid- 
ing surfaces on handrammed molding 
machines, ordinary plumbago or facing 
makes an excellent lubricant as the sand 
doe§ not .stick to it. One superintendent 
experimented with different oils on his 
molding machines and found that the 
fuel oil used in melting furnaces washed 
the sand out of the sliding surfaces- 
and Wad enough body to properly lubri- 
cate the surfaces. 

Xovi'l Method Insures Oiling 

The complaint is heard that the men 
do not seem to take the interest in their 
work they formerly did. In order ta 
have some check on the man in care 
of machines, one foundry has installed 
a watchman patrol system with a key 
at every important bearing, machine and 
motor. ‘The oiler cariics the clocks 
which he musE ring at every station. 
Hy this clock record, the superiiitenderr 
at least knows that the oiler has vis- 
ited each plac\ 

When a molding machine Is out of 
service in this plant, it is cleaned up- 
and boxed to protect it from dirt. 
The boxes are arranged to be easily 
taken apart and stored when not in 
use. 

An automobile foundry realizes that 
the operators do not take care of the 
inacliincs or patterns properly, so when 
the day’s work is finished, one man* 
Idows off, cleans and oils the moldin.g 
machines. A second man cleans the 
jiatlerns and puts a tarpaulin over the 
machine so the dust will not gel into 
the macliincs. These measures insure 
that the machines will be ready next 
morning for the scheduled production. 

Enlarges Malleable Shop 

The Link Belt Co. is making an 
addition to its Belmont foundry at 
Indianapolis, in order to take rare of 
increasing demands for malleable iron 
chains. The new building will be 
about 70 .x 400 feet. 'I'he company 
intends eventually to install two fur- 
naces in this building, but at present 
only one furnace is being erected, 
'riiis furnace wdll be of I.*! tons capac- 
ity instead of 10 'toil's like the present 
furnuces. Additional foundry equip- 
ment to handle the increased melt is 
being purchaseil and installed. 
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Making Castings for Giant Lathes 

MammotK Machine Tools Required for Machimn^ Hu^e Guns Demanded Ex- 
ceptional Skill in all Processes — Precision Attained in 
Castings for Super-Gun Lathes 


O I * 1 1 1 SI f C A 1 r*. T ) as we are castings macic for special giiri lathe''. The niachines--thc world’s largest lathe—-is 
to the stiipendous nunihers machines mentioned were descrihed as repnxliiced. h'ig. 2. It may be noted, 
^ mammoth machinery of l()2-ineh gun lathes, some of a number that the main castings required are 
^ ■■ ^ great war, rreei\lng ordered from the Niles \vc»rks t»f the the headstock base, the cap-casting for 

each new revelalitm of engineering Niles, Beincnt, Pond Ci»., Jlainlltoii. the lieadstock, the bed sections and 
acc'ompli'']nnent with espressioiis of ' ). It now is possible to pr<*sent suine the boring-bench sections. On account 
admiration grown meaningless through further ilcUiils concerning these lathes, of tludr si/e. intricacy and the ini- 
reileralion, it is (lonl)tful if any ejear and the ff)undry priihlems connected perative need for perfect surfaces where 
perception of detads is registered, with hnildmg them. Over two years niaehined. the production of these cast- 
\Ve read of the hundreds of ships, the .igo the navy department onlered tour ings Involves interesting foundry prac- 
thousands of guns, the millions of tice. 

rifles and the hillioii'* of grenades 
which were ni.ide, and focii.s upon 
these Iteni', which aie only the mea- 
sure of acconij)lishinent. (irouprd 
behind these visual markers which 
serve only to gage the tremendous 
force of modern war is an infmitij 
power of shop activity whicli the 
mind doe.s not readily coticeive. h'ew 
indeed care those who think hack of 
the finished engine of war, and an- 

alyze the factors which went to make 
it I 

It is dilTicult to at/praise at true ^ , li.ii . . 

I ^ r tions are bolted together to make the 

value the Kreat amoimt of prepara- ,_nAMMiN« TiiR u.st op POUU P.viits complete boriiiK-bench, which carries and 

tion which goes into equipment iieces- ok a bkd skction— noto the checks k 'n i at i 

sarv to manufacture war munitions, uicatino the segment pattern at a ^ dts the boring bar. 1 be lathes have 
Kach truck, each gun, each tank or no ta.lstork, bnt are prov.ded with a 

tractor represents a cumulative effort «f these great machines for boring large o steady-rests m which the work 


^ the great war, rt-ecivlng 
each new revclalitm of engineering 
accompli'ilnncnl with espressioiis of 
admir.ition grown meaningless ihroiigh 


machines - the worhl’s largest lathe— is 


the headstock base, the cap-casting for 
the lieadstock, the bed sections and 
the boring-heiuh sections. On account 
itf tlieir si/e. intric.icy and the ini- 


'fhe Iieadslnck base casting weighs 
:il)oiit 70,fM)0 pounds, each of the boring 
bench sections weighs over -ILOtMj 
pounds and tlie lied sections are from 
fnS.OOO to 7.1.(101) pfinnds in weight. Marly 
in the present year 13 of the head- 
of the lioring bench ca'. tings had been 
made ainl machining proved them to be 
structurally perfect, 

.'\s may be seen in h'ig. 2, tlie bed 

of tlie lathe is formed by seven sec- 
tions, which when bolted together 
stretch out over 200 feet. Three sec- 
tions are bolted together to make the 
n<*. 1 RAMMING THE LAST OF FOUR PARTS complete boriiig-beiich, which carries and 

OK A RED SECTION— NOU-: THE CHECKS u mm i .i 


wiiiLii iiiiw V 'luiiftiii 111. Ill LI ur rt iiu.sr — .siuir< Tnn LiirA;iVH i • u m'i i .i ^ 

sarv to manufacture war munitions, uicating the segment pattern at a ^ dts the boring bar. 1 be lathes have 
Kach truck, each gun. each tank or no tadstork, but are provided with a 

tractor represents a cumulative effort oI these great machines for boring large o steady-rests in winch the work 

starting with the de.sign and con- gnns. These were specified as 102-inch Ij! ar travds forward, 

struction of the tools to build it. swing. Later 11 lathes with 120-inch \ oring-bcnch, and headstock 

and often this preliminary work in .swing were ordered and finally a repeat appreciated, must 

itself is stupendous. order was placed for four of the latter withm close tolerances to allow 

Consider one of the largest naval si/.e mentiond. This work has engaged ‘he prec.sion which is de- 

guns, ponderous and imposing, but fin- the main efforts of this great foundry ^ ^ tools. 


guns, ponderous and imposing, but fin- the main efforts of this great foundry 
ished to the ultimate of precision. The continuously for almost two years. A 
engineering skill and workinan.ship upon drawing of one of these mammoth 


it is evident. It represents 
a definite accomplishment 
which is apparenit even to 
the casual observer. But 
greater than the gun itself 
is the tool by which it is 
machined. In the April, 
1918, issue of The Foundky 
a description was presented 
covering some of the main 


continuously for almost two years. A Similarity permits the bed sections 
drawing of one of these mammoth molded from the same patterns 

with the proper conjunction pieces. 
The four sections at the headstock 
end of the machine are the same. 
They are 10 feet wide and from 30 to 
35 feet long. The remaining three 
bcd-sections arc only 6 feet wide and 
r about the same length. 

liw bed-sections are all molded 

M preliminary bed of coke 



//ety LooHing at the ^ead 
£nd o f the tlach/ne 


' -7’' O. A, of Machine 


w 
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^ FW. 2— NO AHKQIIAI^ CONCEPTION OP THE GREAT SIZE OK THE LATHES CAN BE GAINED FROM A MERE DRAWING— SEVEN LONG SECTIONS ARB 
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for warping in the bed casting as It 
cools. The T-slot shown in the cen- 
ter channel of the base in the crosS- 
section presented obstacles to the tisuaf 
method of coring. This slot, shown- 
at C in Fig. 4 is machined on all sur- 
faces an<l must be sound throughout. 
Any system of coring to provide this 
slot would have been subjected to, a 
tremendous crushing force from the 
weight of metal above, and cooling 
stresses would have jeopardized the 
overhanging section. It therefore was- 
decided to cast this portion solid as 
shown by the dotted line and machine 
the slot entire. 

The great lifting force which one 
of these sections exercises will be ap- 
preciated fnuii the amount of area 
which is shown in the lini.shed casting. 
To counteract this force, an ingenious 
system of weighting is used. This majy 
he understood more readily from Fig. 


is laid Upon this heap sand is 
placed and leveled to the same height 
as the straight-edges in the holtoiii 
of the pit. .Sweeps are next cm 
l>loyt d to form groove^ for core prints 
hetweeu ihe straight e<lges. A sec- 
tional i)atteni then is moved al jng, 
resting upon the straight-edges as 
shown ill I'ig. I and lined hy checks, 
.1.1, which fit the print grooves. The 
pattern is moved forwarrl four times 
and rammed successively until the outer 
contour of the bed section is formed. 
'J'he inner webs, and channel sections* 
are formed in dry sand cores, whieh 
are made .separately in core boxes, pro- 
vided with stop-offs to give the de- 
sdred length. These are jnaetically 
cover cores. As the bed sections are 
molded with the u])pcr or machined 
face down, it is imperative that there 
shall he no chaplet marks in the sur- 
face. For this reason it is necess.irv 
to suspend the inner cores from the 
top and hang them on the cover cores. 
This method of coring is illustrated 
at ff in J^’ig. 4. Straight cure arbors 
arc used, and are wired together at 
right angles to support the hanging por- 
tion of the ct>re upon the flat cover jior- 
tion. The cover cores are oiitlineil by 
dotted lines in Fig. 4. The bars udiicli 
support the hanging cores, also may be 
noted in Fig. .i, which shows one of 



VUl 4 - VLAN ANJI SK( THlNAL VI BW Of*’ BED REtTlON- THE SYSTEM W CORINU IS INDICATED 
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the bed sections as it came from the S. When the cover-cores are placed 
sand. A 3'pinch dip is provided at over the entire in<dd, a series of rail- 
the center of the mohl to compensate way rails are laid longitudinally so 



REQUIRED TO FORM THE BED. WUn4E THREE SEGMENTS BOLTED END TO END SERVE TO SUPPORT THE BORING BAR WITH ITS 88-FOOT TRA VERSE 
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KIO. 5-8Y8TKM OF WFJOIITING THE HEAVY PIT MOliOS FOR POURING -- THE WKKJUTS ALL ARE HUPPORTED ON LINTELS AT A SAFE DISTANCE 

FROM THE EDGE OF THE MOLD 


that each separate core lias a bearing? 
aKainst two or more rails. Then cast- 
iron lintels arc laid alo'nj^side the mold. 
5 or 6 feet back from the edRc. Upon 
these are placeil the transverse weij^hls 
.shown in Fi^. 5. These extend across 
over the mold and upon them is piled 
a series of wei^jhts as shriwn. 'Phis 
arranK<^*nient allows the entire w'eight- 
ing system to be carried upon the lin- 
tels along the side, so that there is no 
clanger (>f crushing in the sides of the 
mold, nor the cores. The rails resting 
uptui the cover cores are we Igecl firmly 
against the weights above, so that any 
lifting force is transmitted to and 
resisted by the weights. The cast-iron 
blocks used weigh from 8 to 12 tons 
apiece, and are jirovided wdth side lugs 
to which the crane chains may be at- 
tached for handling tlumi about the shop. 


In pouring the bed-section mohls, metal 
enters the nudd from both ends simul- 
taneously. One of the rimner-boxe.s is 
shown in l"ig. 5. A similar box is 
located at the far end of the inohl. 
Two rmmers lead to the bottom of 
the mold at ^ach end and from this 
point the metal flows along the main 
channels at the center, around the outer 
walls and up until the entire mold is 
tilled. Fight risers are used, each 4 x 
b inches. 'Phis liberal riser capacity 
is an adrlitional insurance of sound 
metal. 

Metal is tapped from two of the 
three cupolas with which the foumlry 
is i>rovided. 't hree ladles are used in 
pouring. 'Phe metal is started at one 
<‘ml from a 2.s-ton ladle. Over the 
center of the mold a second crane holds 
ready a 10-ton ladle, while at the op- 


posite end a third crane holds and 
pours a 10-ton ladle from which the 
second runner cup is served. As the 
first 10-ton ladle is emptied it is swung 
away anil the reserve ladle over the 
center is brought in place and tilteii 
to continue the pouring as nearly with 
out interruption as is possible. 

Removing the gates and risers fn»m 
these large bed sections constitiiics a 
problem. It is sometimes found tliat 
although liberally nicked around the 
ba.se the ordinary sledge does not serve 
to jar them loose. In tins event a 
2(XX)-pound weight is suspended from 
one of the overhead cranes and placed 
against the ofFcmlmg riser. Tw'o men 
then pull it back as far as possible 
and allow ir to swing and strike the 
riser. The inertia force nsually is suffi- 
cient to break the head from the cast- 
ing. 

The procedure in molding the boring- 
bench castings is .somewhat similar to 
that employed on the bed-sections. In 
this case the pit is prepared with the 
sub-bed of coke and the surface of 
sand, swept level with the straight- 
edges in the bottom and a central re- 
cess running the entire length of the 
mold is bedded in to receive the core 
print. Fight sectional patterns with 
loose pieces shown at the side of the 
mold in Fig. 6 then arc placed and 
rammed. As may be noted the boring- 
bench is molded w’ith the sliding sur- 
face up, in an inverted position to 
that which it occupies when assembled 
in the machine. With the pit portion, 
or drag half of the mold rammed, two 
large flasks are placed to form the 
cope. These are barred, rammed in 
position, and eight liberal risers are 
formed, one being placed over each of 
the “wings,” or slide-arms, of the bor- 



FIG. 0— MOLD FOR BORING-BENCH SECTION WITH ONE PART OF THE COPE REMOVED— DRAWING 
. THE LOOSE PIECES WHICH FORM THE WINGS 
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ing bench. The corners of the flasks 
then are located by stakes ; the two 
cope sections are removed and set upon 
supports which elevate them above the 
floor to a height of about ^ feet. Cor- 
rugated iron sheets then are placed 
ab(^ut the sides and the copes arc dried 
by a charcoal fire. 

A nurtiber of cores arc used to form 
the central cavity. These cores are sup- 
ported upon prints in the bottom of 
the mold box section of the boring- 
bench casting. The complete assembly 
of cores is shown in Fig. 8. The cores 
for the side-arms are supported at one end 
by the central core and on the under side 
by core prints which rest on the bottom 
of the slide-arm recesses. All cores 
are provided with ample vent openings, 
filled with coke and protected from 
inflowing metal by the rings of fire- 
clay and sand shown about each of the 
core- vent openings in Fig. 8. Two 
pairs of draw-gates each fed by a 
common runner are used to pour the 
boring-bench castings. Each gate is 2 
X 2 inches, and a 4 x 4-inch section 
is provided in each of the risers. Two 
ll-ton ladles are used to pour simul- 
taneously from opposite ends. 

'riic headstock castings ijre.sent the 
most complicated problem in molding. 
The drawing rcproduce<l as h'ig 12, 
and the two views of the casting shown 
in Fig. 11 illustrate the intricacy which, 
when combined with great bulk, make 
this piece the most dilficult to mold, 
'riiese great blocks, weighing over 70,000 
pounds, support aiul, with a lighter cap- 
casting, house the turning mechanism 
for the huge lathe. It was found ex- 
pedient to mold them with the upper 
.surface down, to aid in coring the 
lower half of the <lriving-gear housing, 
.shown at f). This feature necessitated 
a draw-back about the corner in which 
this portion was molded. This method 
was developed by the foundry superin- 


tendent, Louis Baden, who has been 
largely responsible for the success of 
this large lathe work. 

'I'he pit first is prepared as in the 
case of the other castings for the heavy 
lathes. An additional space is allowed 
around the corner in which the draw- 
hack is to he formed, i’.heeting is set 
up along the three walls of this por- 
tion of the pit, and inside of this and 
held apart trom it by wedges is a 
second lining of sheeting. A heavy 
plate with lifting rods is placed in the 
hottoni of the pit, occupying prac- 
tically the position shown bj'^ the dot- 
ted lines in b'ig. 12. A bed is pre- 
pared in the customary manner, and 
the pattern pieces arc set. 

A parting i.s fi>rnicd dividing that 
portion of the nu)bl which tiverhangs 
the lifting plate from the rest of 
the mold, but with this exceptfon the 


mold is rammed in the usual manner. 
The cope flask.s next are set, rammed 
and removed. The wedges between 
the two walls of sheeting then are 
removed, and the plate carrying a por- 
tion of the mold surrounding the 
driving gear housing is drawn back 
and lifted from^ the pit. The cores 
now are placed without difficulty and 
the portion of the mold which has 
been lifted out is replaced and sand 
is rammed .solidly back of it. 

Another difficulty is encountered in 
placing the cores m the heavy frame 
section shown at /i in Fig. 11. The two 
outer and center walls are pierced by 
circular openings which arc on the same 
line, and these openings have hubs or 
bosses extending from the walls to 
give additional support and rigidity 
to the motor drive shaft of the lathe. 
I'o accommodate these hubs, it is neces- 
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sary lo split the inner cores horizon- 
tally. This allows the core forming 
the circular opcninv?s through the three 
walls to he made in one piece and in- 
sures the aH«:iitnent of the three holes. 
The lower halve.s of tlie inner cores 
are held up by prints which extend 
throuj^h at the points l\ and are sup- 
ported laterally by prints carrying' 
throu;;fh t(» the side of the m«»l(l. The 
lar^fer recess .shown at with the inner 
hub are formed from cores. 

The percentaj^e of loss in these 
head.stocks has been pra<*tically nil. 
Four risers, 6 x inches in si/c, are 
provided in niakiujL!: these castings. The 


intervals, cither by the workmen on 
the floor or by the nigbt watchman, in 
order that all portions of the mold may 
be dried evenly. 

It will be appreciated that good 
metal ami high pouring tc-mperalure are 
necessary to assure sound castings on 
this class of work. The average analy - 
sis .sh(»vved about 2 per cent silicon, from 
0.50 to 0.55 per cent manganese, 2.40 
per cent graphitic carbon. 0.50 per cent 
combined carbtm, 0.H2 per cent idios- 
phoriis and 0.10 per cent sulphur. Three 
large cupolas, built by the predecessors 
of the Whiting Foundry K(|nipineiit 
<'o,, Harvey, 111, pro\i<lc anii>le capacity 
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metal is ponre<l into two draw gates 
located at opposite corners. 

The molds for the bed-sections, bor- 
ing-benches ami bead stock;', are all 
blacked thoroughly before drying with 
a preparation of iihinihagi), talc and core- 
wash. After blacking, each pit mold is 
covered with strips of ciurngated ir(m 
and twt) or more oil torches, placed at 
opposite ends, serve to skin-dry the mold 
in about live hours’ time. The torches 
are moved about from place to place at 


for this heavy work and iu addition 
for a variety of medium ami light cast- 
ings needed in the company’s tool hnild- 
ing shops. The cupolas are lined to 
48, fi() and 68 inches, respcctivelv. Dur- 
ing the war, with the stress of hurried 
production, this foundry melted about 
75 tons per day. 4'he production since 
has averaged ()0 to 65 tons jier day 
itw all classes of work. 

(ireal enicieiicy governs the handling 
of materials to the cupolas, as well as 


carrying the metal to the pouring floors. 
The storage yard w'hich adjoins the 
foundry building is .served by two 10-ton 
Xiles cranes. f)iie of the.se commands 
the scrap, iron and coke piles. The 
other reaches over the sand storage. 

\ 25-ton crane extends over the yard 
where many of the finished casting.s 
av\ait transjiortation to tlic machine 
.shop. \n ingenious feature has been 
provide«l to obviate the u.se of timbers, 
whicli usually are employed to prevent 
castings from resting on the ground. 
Concrete walls have been built which 
are elevated about 6 inches above the 
ground. These are about 12 inches 
wide and the edges are formed by 
the corners of angle bars whieb are 
tied together at intervals by bolls ctn- 
berlded in the concrete. 'I'lie walls jiro 
vide a yHTinaneiit fniindation iiimn which 
to pile the castings iinlil needed, and 
are protected from chipping and ahra- 
.sioii by the angle-bar edges. 

'Die ciii)ol:i materials are hamllerl by 
tlio crane from the storage yard to an 
eli*vatefl platform at the same height 
as tlie charging floor, hut outside the 
building. Trays holding from 8000 to 
10.1)00 pounds are used tt) cimvev the 
.scrap ami pig iron to tlie oiiti'.r platform, 
where they are lowered iipuii light 
trucks and wheided to the charging 
flof>r. Here the mixtures are m.ide in 
light charging cars which run from 
floor scales to the cui>ola doors Cans, 
holding about 125 pounds each, are 
filled with coke at the. yard pile. Six- 
teen of the.se are jilaced iiiion a plat- 
form which is picked up by the yard 
crane and swung to the elevated plat- 
form where it is placed on a truck 
and wlieelefl in to the charging floor. 

Care is taken to have a great quan- 
tity t)f sand in storage at all times in 
this plant. Ten rtiofed yard bins of 
l6l) tons caiiacity each, provide facili- 
ties fijr re.serve and allow' the company 
to .ship and fill its rc<iuircmcnts before 
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November of cadi year. Thus no sand 
is shipped in diiriiiff bad weather, and 
that which is at hand lias an oppor- 
tunity to dry and condition before it 
is needed. A 700-ton bin inside the 
foundry supplies the daily needs and is 
kept fdled from the outside sheds. I'roin 
ibis bin the sand is wheeled ainl shov- 
eled into a disintcRrator which breaks 
the lumps. Ft drops from this niadiine 
upon an elevating conveyor which Car- 
rie*! It to a revolving riddle type .Stainl- 
[ird nii.xer through which it travels and 
rlrojis into a hopper. This hopjier emp- 
ties upon an elevating conveyor which 
carries the sand up and drops it into 
overhead storage bin.s. Drop shutters 
ill these bins allow the sand to run 
into steel boxes in which it is convened 
to the various parts of the fouinlrv as 
iieeiled, or upon heaps beneath the bins 
adjacent to the light molding floor. 

Jeffry storage-battery trucks with 
trailers are used to carry the san<l from 
the side bay to the main flot»r where 
it is ])ickcd up by cranes and ])luced 
W’here needed. The truck.s also are 
ii.sed to move ladles of metal from the 
cupolas to the side floor bay. 

It will be realized that this plant 
must be unusually well etpiipped with 
cranes. The central floor where the 
heavy work is handled is served by 
three 30-ton overhead, girder type 
cranes, and three 6-ton traveling jib 
cranes supported and traveling along the 
line of columns separating this floor 
from the two side bays. Two of the 
three 30-ton cranes are reipiired to 
pull the large lathe sections from the 
sand and to convey them to the clean- 
ing floor. 

Over the side bay in which the cast- 
ings up to 20,000 pounds or “medium" 
work is handled, are four 10-ton Niles 
overhead girder-type cranes and six 
3-ton traveling jibs. The latter arc 
in constant service, moving flasks, 
boards, and sand and rolling-over 
or closing molds. The overhead 
cranes are used for all pouring work 
on this floor. 

The Niles foundry is remarkable 
for its exceptional Are prevention fea- 


tures. AJl floors in all departments 
have complete sprinkler systems. It 
would scorn that this would be un- 
necessary precaution in the main 
foundry building with its steel-frame, 
hrick^wall construction, where no 
wood flasks and little other material 
of inflammable nature is used. How- 
ever. the wisdom of the measure was 
proved while one of the large lathe 
ca.stiiigs was being poured. 

'Pwo ladles, were in action, each 
conliolled by hand wheels on the ladle 


frame. Through some error one 
craneman allowed the bottom of a 
ladle to rest upon some object on the 
floor, with the result that it swung 
suddenly around and tore the control 
wheel from the grasp of the man 
who was pouring. This allowed the 
metal to splash as the ladle swung 
from side to side, and immediately a 
column of flame drove the craneman 
above from his cage. However, a 
sprinkler head was touched off, and 


the descending column of water pro- 
tected the men and allowed them to 
approach and reach the ladle wheel. 
Another workman cliriihed to the 
crane cage, and while others stood 
and threw w'ater over the workman 
handling the ladle, he stood on 
boards hurriedly thrown upon the 
metal upon the floor and completed 
the pouring. The casting was saved. 

In the four-.story pattern .storage 
building adjacent to the main found- 
ry building are stored thousands of 


patterns for the great variety of 
machines which this company has 
built. Here, too, the sprinkler sys- 
tem confined an incipient Are to one 
shelf section not over 20 feet square, 
whore the entire building was jeopardized. 


The Lincolnvillc Mfg. Co., Lincoln- 
ville, Kans., are preparing to build a 
foundry to manufacture castings for 
an air-craft motors as well as other 
gray-iron castings. 



FIG. 12 PLAN AND SECTIONAL VIEWS OF THE HEA1»ST0CK CASTING WITH THE AREA INCLUDED 
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Suggested Improvements 
on Converter Wind Box 

Changes in the construction of the 
wind box on side blow bessemer con- 
vrrters as shown in the accompany- 
ing illustrationK have been made the 
subject of a patent by Albert Kom- 



KI(3 1- SIDK KLKVATION (IF TIIK UFAICK FlU. 
IS SKFTIUN OF FlC. 1 ON ('KNTF.U LINK 
OF TKL'NIONS SIIOWINC ANCFLAK 
miTlON OF TMK TFYKKKS 


nielaere. South Vancouver, Ilritish 
Coluiub'ia, Canada. 

The objects of the invention, as 
claimed by tlie inventor are: (1) To 
provide a converter of this typi* 
with a wind liox having a knorkout 
back. This is accompiishetl by cut- 
ting away the shell of the vessel the 
full area of the inside of the wind 
box, thus providing a space whereby 
the refractory lining may easily be 
removed or replaced. (2) To provide 
a wind box having a inimber of 
tuyeres leading therefrom, tlicse tuy- 
eres being arranged at dificrent angles 
with respect to one another so a.s to 
produce a rotary movement of the 
contents of the converter, hy means 
of Which different portions of the 
molten bath are brought successively 
under the oxidizing action of the air 
blast, thus providing a uniform dis- 
tribution of the air and preventing 
over oxidation of molten contents at 
any one portion. (3) To provide a 
wind box with openings or peep holes 
so arranged that the contents of the 
converter may be viewed through the 
tuyeres witlvout necessitating the sus- 
pension ot the blowing operation or 
the tilting of the converter an<l the 
removal of the cover. (4) 'I'o pro- 
vide for Jiie removal of obstructions 
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in the tuyeres. This is accomplished 
hy means of doors in the wind box 
cover through which a rod may be 
thrust to clear t'he obstruction. The 
doors open inwardly and therefore 
the. internal pressure normally tends 
to keep them closed tightly thus 
preventing leakage. 

Organize New Export 
Corporation 

For the groui) development of the 
foundry equipment export trade under 
tlie provisions of the Webh act. the 
Foundry F<|uipment Kxport Corp. has 
been organized to engage in the sale 
of all kinds of foundry supplies, 
equipment and accessories reciuired by 
casting manufacturers. The corpora- 
tion has been incorporated under the 
law.s of Delaware with a capital of 
$50,00(1. A temporary ofllce has been 
estahlishe(| at room 114, 40 Wall 

street. New York. 'Phe following 
companies are stockholdtTs of this 
<'Xf>(»rt cfirporation : 

American Foundry ICqnipment Co.. 
New York, sand cutting machines 
and sand blast equipment. 

(irimes Molding Machine Co., De- 
troit, nuddnig m.ichine.s. 

.Vreade \I fg. Co, Freeport, 111., 
molding machines. 

Aiiierican Molding Machine Co., 
Tlmtc Ilaiile, Ind., rmildiiig niaclnnes. 

S. Ohermayer Co., Chicago, foundry 
equipment and accessories. 

liuch Foundry Equipment Co., 
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cleaning room machinery, furnaces, 
cupolas, etc. 

J. W. Paxson Co., Philadelphia, 
sand blast machines and other foundry 
equipment. 

Officers of the Foundry Equipment 
Kxport Corp. follow: Col. T. S. Ham- 
mond, Whiting Foundry Equipment 
Co., president; T*. L. Munn, Arcade 
M!fg. Co., first vice president; E. J. 
Woodison, E. J. Woodison Co., sec- 
ond vice president; V. E. Minich, 
American Foundry Equipment Co., 
treasurer, and S. T. Johnston, S. Ober- 
niayer Co., secretary. 'Phe executive 
committee consists of R, S. Bucli, 
Huch Foundry Equipment Co., V. E. 
Minicli, (I. L. Crimes, (Crimes Molding 
Machine Co., S. 'P. Johnston and the 
president. Alba H. Johnson Jr., Mor- 
ris building, Philadelphia, has been 
engaged as manager of the corpora- 
tion. After completing an initial 
survey of the products manufactured 
hy the stockholders, he will go to 
1‘Tiropc where hcad(|uarters probably 
will be established in London and 
from wdiich European operations will 
be conducted. 


Collapsable Core Prevents 
Cracking Castings 

fiy }{. H. iJiller 

Question - We are making a number 
of cast-iron rings which must he chilled 
on the inside. In making these ring.s 
we have used an iron core. This chills 
the iron satisfactorily but the rings all 
break owing to shrinkage. Please tell 
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York, I ’a., molding machines and 
foundry accessories. 

Xational Engineering Co., Chicago, 
sand grinding equipment, grinding 
pans, etc. 

K. j. Woodison Co.. Detroit, mold- 
ing machines and foundry supplies. 

Whiting l•'ollndry Equipment Co., 
TIarvey, III., sand blast equipment, 


us how to get the chill without crack- 
ing the casting. 

/Insiocr — We would recommend that 
you use collapsible iron core with ar- 
rangements for vvithdrawing the core as 
soon as the metal in the casting is set. 
A few trials along this line will roon 
establish the length of time which should 
elapse before removing the core. 



Copper Diffuses Through Cast Iron 

Annealing Experiments With Copper Oxide Packing Show That Copper Penetrates 
Into Malleable Iron — Gray Iron Afifected Differently — Graphite Changed 
So That It Appears Like Temper Carhon 

BY H. B. DILLER 


X N experimenting to ascertain 
the effect of different oxidiz- 
ing packings on annealing 
malleable iron a bar was 
packed in copper-oxide packing and 
annealed at 1000 degrees Cent. When 
the bar was taken from the furnace it 
was found that the copper oxide had 
been reduced to metallic copper and 
melted and that it had penetrated into 
the iron. An average sample of the 
bar showed that the carbon had been 
reduced from 2.70 to 0.60 per cent and 
there was 21.4 per cent copper. 

A micrograph of this bar showing 
black blotches of copper all through 
it is seen in Fig. 1. A lest showed 
a strength of 68,200 pounds per square 
inch and an elongation of 1 per ^eiit 
ill- 2 inches. It was thf)nghl that the 
high percentage of copi)er woiihl ina- 
tcrially increase the conductivit.v of 
the metal but this was proved to he 
not so hy a test whielr .*>howcd the 
resistivity was 17, which is approxi- 
mately 10 times that of annealed cop- 
per. 

Iionie time after this first experi- 
ment other tests w^ere made of a 
similar nature. In the second trial, 
however, the test pieces were packed 
in d"incli pipes with black copper 
oxide and the pipes were placed on 
top of the pots in a regular anneal- 
ing furnace. The pyrometer in the 
furnace did not register above 925 de- 
grees Cent, but the copper oxide w’as 
reduced and the copper fused to- 

Abstnrt of a pap^r preaented at the Philadelphia 
meeting of the American Foundrymen's association. 
Sept. 29-Oct. 3. The author. H. K. Dlllcr, is 
associate editor of The Foundry. 


gether, although it had not been com- 
pletely melted. 

In the second experiment the bars 
w’cre heated approximately 100 degrees 
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FUi. 2-('U0SH SECTION OF MALLEABLE BAB 
ANNEALED IN COPPEU-OXIDE PACKING 


Cent. lower than the temperature 
reached in the first experiment and 
the results were somewhat different. 
When the bars were cut cross-wise at 


different places no copper was notice- ! 
able except in the center near the 
triiddle of the bar, and close to the , 
edge all over the bar. « ! 

Fig. 2 shows the cross-section at 
the middle of a bar. Fig. 3 is a 
micrograph taken at the outside edge 
of the cross-section. The dark por- 
tion in the upper part is copper. The 
white at the bottom is ferrite and the 
dark places toward the center arc 
pearlite. The band of lighter ma- 
terial is a heterogeneous mixture of 
cemeiitite, pearlite and ferrite. The 
structure here is more like a com- 
plicated high-carbon steel than like 
malleable iron. 

The dividing line between the areas 
W and Ji, Fig. 2, is shown in Fig. 4. 

The white portion is copper and the 
dark particles are iron. It cun be 
seen from this micrograph how thor- ^ 
oughly the iron and copper arc knitted 
tiigether. Some iron particles were dis- 
tributed through tlie copper just as some 
of the copper penetrated into the cast- 
ing. 

The structure of .section B, Fig. 2, is 
.similar to that usually found in mal- 
leable irf>n. No particles of copper .were 
found in it. In the area C just inside 
of the section /? there are a large num- 
ber of .small copper areas in a matrix 
of high carbon steel. In this area oc- 
casional patches of white ferrite arc 
found. One of these patches of ferrite 
is .shown in Fig. 5 which also .shows 
the copper .scattered through the dark 
matrix. As the copper color does not 
show in the illu.strations a.s it did to the 
eye under the microscope, so the niicro- 
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graphs do not bring out the copper as 
clearly as a direct view of the sample 
wouhl do. 

The elYrct of copper oxide packing 
on the inaHcable iron bars created a 
desire to find out what influence it 



Kin. « -CROSS SECTION OK OKAY IRON BAR 
ANNK.\LI':i) IN roPI'ER-OXIDK PACKINC! 

would have on gray-iron annealed in it. 
Therefore gray-iron bars the .same size 
as the malleable bars which were treated 
were packed atid annealed in the same 
way as the malleable bars. 

The results were quite different in the 
case of gray iron than in the case uf 
malleable iron. This i.s illustrated in 
Fig. 6 which shows a cross-section of 
one of the bars. Throe distinct areas 
can be seen. The area W ecnitains all 
of the ct>pper. 'rherc*is a thin layer 
of copper on the outside and next to 
this the copper is scry finely divided 
and is in the form of drop- like areas 
surrounded by a matrix of iron. This 
matrix has a peculiar structure and is 
more like steel than it is like gray iron. 
The line between /*/ and B, Fig. 6, is 
shown in big. 7. I'he dark area is the 
portion containing the copper. The light 
portion in the same ligure represents the 
structure of the section tuarkcrl B in 
Fig. 6. Tlie same structure is seen in 
the upper section of Fig. iS. which is 
part of the dividing line between areas 
B and ('. 'Phis structnre is almost like 
the structure of malleable iron in its 
ajipearame under the microscope, ' but 
scattered through it ean occasionall.v 
be seen Hake', of graphite. 

The renter of the bar (', h’ig. h, has 
the structure of unchanged gra\ iron. 
This is shown in the lower section of 
Fig. 8. 

W. K. Kuder of the research labora 
tory of the General Electric Co., 
Schenectady, N. V., who made the 
micrographs for this paper, .said in re- 
gard to the changed structure of the 
gray-iron bar: “The only explanation 
which I can give for the peculiar struc- 
ture shown is'^that the entire material 
up to the dividing line between A and 
B, Fig. 6, was in a semimolten condition, 
and while in ,this condition the copper 
oxide Ijecame mixed with it and the 
oxygen was- given up by the copper and 
united with the giraphitc. The changing 
of graphitized carbon to teniocr carbon 
in .section B is very unusual and until 
this experiment I did not think that this 
change could be brought about short of 
actual itision." . * 
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Chain Belt Co. to Build 
New Plant 

Plans of the Chain Belt Co., Mil- 
waukee, whose stockht)lder.s recently 
voted to increase the capital stock 
from $1,()0().0()0 to $2,800,000, contem- 
plate the ultimate evacuation of the 
plant at Sixteenth and Park street'., 
and its removal to a 2J-acre site at 
Thirty-ninth and (Orchard streets. 
Jjiiildiiig operations are to progress 
by departmental units as rapidly as 
business conditions, removal difficul- 
ties and other considerations will per- 
mit. 

The first unit to he erected will he 
a brick and steel structnre, 150 x 316 
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feet, to house the concrete mixer 
.is^embling department. The plans 
and work for this as well as for the 
entire project are under the suj>er- 
visjon of Frank O. Chase, Inc, Chi- 
cago. 'fhe new assembling plant will 
he among the he.st light«‘d .and ven- 
tilated factory buihlings in the city. 

C. \V. Ecvalley, the founder of the 
company, served as president until 
191() when he retired to become chair- 
man of the hoard. He died in 1918 
at the age c>f 84 and was succeeded 
a*, jiresident by William C. Frye. 
Mr Frye joined the company at the 
age of 17 and is the oldest employe 
111 continuous service. He is actively 
interested in a number of other com- 
panies and holds executive positions 
in a number of allied interc'sts. He 
is secretary and treasurer of the 
Sivyer Steel Casting Co., vice presi- 
dent of the Federal Malleable Co., and 
a director of the Electric Steel Casting 
Co.. Chicago. 

C. R. Messinger, vice president and 
general manager of the . Chain Belt 
Co., is also vice president and gen- 
eral manager of the Sivyer Steel 
Casting Co., secretary oif the Federal 
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Malleable Co., and a director of the 
Electric Steel Co. 

Other officers of the Chain Belt 
Co. are W. C. Sargent, secretary, who 
was fleeted in 1900, and is also treas- 
urer at the Federal Malleable Co., 
and C. L. Pfeifer who has served as 
treasurer of Chain Hell Co. since 1916, 
having previously occupied a position 
a** ccmiptroller. Donald Fraser, for 
many years vice president of the 
company, is now consulting engineer. 
He is also .second vice president of 
the Sivyer Sted Casting Co. and Fed- 
eral Malleable Co. 


Suitable Cylinder Iron 

/}y n. E. Diller 

QucsHon:--! have taken a position 
with a foundry making automobile cyl- 
inrlers and would like to know what 
composition of iron is being used in 
cylinders by the leading automobile 
manufaclnrers. 

. -'riiere is a considerable 
range in the conipo.silion of cylinder 
iron made by different foundrie.s. Most 
of them make iron which will fall with- 
in the following limits: .Silicon, 1.75 -to 
2.75 tier cent; phosplioriis, (U.Sff to 0.300 
per cent ; inangancse, 0.40 to 0.90 per 
cent and snli»hnr under O.lO per cent. 

The analysis is not the only thing to 
he walclicd in inm for cylinders. .Some 
firms use 10 to 20 per cent charcoal pig 
iron in tlieir mixtures, while other 
firms use all coke pig iron. It is also 
important that the cupola he properly 
.slagged, and to do this 50 pounds of 
limestone and 2 pounds of fluorspar 
should he used per ton v)f iron melted. 



FIG. 8— RTRUCTURE OP If AND C, FIG. 0 


Under differing conditions' the amount 
of fluorspar may have to be varied. 
You can find out the proper amount to 
use by watching the cupola, and if an 
undue amount of slag remains around 
the tuyeres when the bottom is dropped, 
or the iron loses an excessive amount 
of silicon cut down the fluor spar. 
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uminum 


Crankcases Made in England 


various tNpes of alii- 
M Cr\ niiiutiti crankcase castings 
J shown in the illustrations on 
this and succeeding pages 
were made at the idant of Rowland 
Hill & ('<)., Coventry, lingland 'i'hey 
may he said to typify in a e.ertain way 
the result of the insistent deinaml for 
war time production, I'hc automobile 
industry w^as tlio first factor to pro- 
mntc the use of aluminum in machine 
and engine design, hut the war ac- 
re lerated its nsc to an nnpiecedcntcd 
ilegrec. Motor trucks, lorries, cars of 
all descriptions, sea planes, airplanes, 
oilhnrning engines on submarines and 
<lcstroyers, all did their bit in creat- 
ing new uses for and promoting de- 
mands for equipment made from the 
lightest of metals. In common with 
the engineers of other countries the 
best brains in the engineering pro- 
fession in Great Britain were devoted 
to the problem of designing improved 
methods and equipment for motor 
propelled vehicles. They felt that they 
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Quantity Production on Aluminum Crank- 
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not only had to uphold and maintain 
llritaiinia's ancient glory as mistress 
of the seven seas, but they saw no 
reason why they should not make a 
hid as well tor supremacy on the land 
and in the air. The measure (jf suc- 
cess which they achieved in this 
laudable ambition during the past four 
or five years shows that they b.ave 
reason to he proud of their cff«)rts. 
The impression seems to prevail on 
this side of the Atlantic that British 
designers of engines and machinery in 
general, confine all their efforts to 
the features of strength, ruggeffness 
and simplicity. While it is true, in 
the main that staunchness is a leading 
characteristic of both the British 
people and their products, still a 
glance at the accompanying illustra- 
tions should be enough to convince 
any person that for beauty of design 
and mechanical perfection these cast- 
ings compare favorably with those 
made by any of their competi- 
tors in any part of the world. 




r' 
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cases Securecl by Standard Equipment 


Examples are shown of lour, six 
and twelve-cylinder crankcases. The 
lower halves in each instance have 
been made in Rrccn sand; while the 
upper halves have been made half 
green and half dry. The patterns for 
the upper halves of the four and six- 
cylinder crankcases were split longi- 
tudinally and the casting poured on 
its side, one large dry-sand core 
forming the complete interior. The 
12' cylinder crankcase was molded 
with the convex side up. The interior 
was formed with a series of .separate 
cores whicli however fitted closely to- 
gether when in place. Each end of 
the pattern consisted of a core print 
the full size of the end. Wluji llie 
pattern was drawn a core having all 
the necessary bearings, bosses and re- 
cesses was dropped into each of these 
prints. 

The machining strips on the ends 
of the lower half of the crankcase 
pattern w’cve loose. They were drawn 
in separately after the main pattern 
had been removed from the sand. 


m 













I How and Why in Brass Founding 

i By Charles Vickers 
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Fluxes to Cut Slag 

jye would like to learn of a flux that 
can be used in open-flame furnaces to 
cut the sUifj and metal off the linintj. 
IV c have used lime, also glass bottles 
with fair results. 

'I'hcrc arc a number of fluxes on the 
market that are Rood for the purpo'^c 
mentioned and samples can be obtained 
from the ailvcrtiscrs in Tirt Imhjndry 
upon request. It v^oiild probably be 
easier to purchase a flux already made 
than to make one up. If it is preferred 
to make the flux, the foll(»v\ing mixture 
is pood ftii* the purpose. Muorspar, 1 
part; fine hard coal, 1 part; lime, ^ 
parts If not suflu'iciTtly liquid, the lime 
can be decreased. 

Melting Bra»fl Turnings 

IVe would like to know what is the 
hest method to foWow in melting brass 
turnings. 

Tbe best way to melt brass turnings is 
1o first melt a small amount of ingot 
imetal. Clet the molten metal hot, then 
dissolve all the tiuniiigs possible, using 
tcharcoal as a cover for the metal. As 
fast as the turnings melt and get bol, 
more slmuld be filled in, until the pot 
is filled with metal, at which stage a 
pound or two of phosphor bron/e scrap 
should he added as a deoxidizer. If the 
turnings are from phosphor bronze, 
this last addition is not required. 

The Casting of Copper 

IVe require a number of copper cast- 
ings of a special nature in that they 
must be very much more dense than 
ordinary cast copper zvhich usually is 
very porous and of open texture. The 
castings we require must be of the 
same closed grain as copper that has 
been rolled. Can you inform us of 
any article or book treating of this sub- 
feet, especially the casting of copper 
under pressure f 

We zvould like to learn of makers of 
suitable machinery for producing large 
copper castings of the nature zve have 
outlined. 

Wo doubt the possibility of so treat- 
ing copper that it will make castings of 
the same texture as rolled sheet as it is 
the w'orking of the copper in rolling 
that breaks* up the crystals and closes 


the grain of the metal. Putting 
on the molten metal might caiiNe it lo 
fill out the mold better, but would not 
affect the grain size. The nearest ap- 
proach to the efl«Tt desired is obtain- 
able by chilling the melal, as this acts 
to prevent large crystal growth. Cop- 
per is densifieil by chilling and this 
could be accoinpli.shcd in the case of 
lliese castings by casting them in a 
graphite mold. 'Phe copper will cast 
in this material, but it W'ould be neces- 
sary lo iiUrodiKc the molten copper 
into tbe mold by means of a l.irgc mim- 
ber of gales, si» loeate<l ib.it the metal 
would not have to run far in the mc)l(l, 
otherwise it would chill and fail to run 
the casting. The core, if the casting 
iiscb a con*, shoiihl he also made of a 
heat conducling material. 

'Phis is perfectly feasible, IjuI llie mat 
ler would require c.irel'iil study to make 
the mold lo part properly, lo distribute 
tbe gaits so as to uin ibe c.isting, to 
feed the .shrinkage oi the c.asting and 
avoid cracking. Tbe oidv machinery 
used ii\ making toppor eastings, is the 
rotating metal mold used in making 
.shell bands bv the centrifugal method. 

[Facing Sand for Brunxc 

U'e zvould Tkc lo procure a formula 
fur a good jacing sand for nwlduig 
bronr.e gears zveighing about 100 pounds. 
The castings are made in green sand. 

It is not necessary to use a special 
facing for a bronze casting of 100 
pounds weight unless the sand ordi- 
narily used is fine in character. When 
the sand is loo fine the use of a facing 
will obviate dilTicultics from scabbing, 
and blowing. The facing should be free 
venting so the metal will lie against 
it without any simmering, and thus 
l)ro(lucc a sound, clean casting. The 
following facing mixture can be relied 
upon to fulfill these requirements : New 
molding sand, 10 parts; fine silica sand, 
S parts; ground clay, 1 part. Mix lhc.se 
together thoroughly. If a mill is used 
the facing will be tougher. In the 
absence of a mill, throw the facing upon 
the floor and tread it well to mix it. 
The clay should be fire clay without any 
giil ; a fat clay is best. Ordinary clay 
may be used, but the best grade is 
china clay. Silica sand is belter than 
lake, or sea sand and should be used. 
In it.s absence use a sharp sand. 


Gear Blank Kxtures 

JVe zvould like to HWK' couple of 
formulas suitable fo^/pnaking gear 
blanks, the teeth being cut by machine. 

The following alloy makes a good 
gear bronze as it develops no hard 
spots: Copper, S8 per cent; tin, 11 per 
cent; l.S per cent idiosphor copper, 0.5 
per cent ; zinc, 0.5 per rent. The aver- 
age brinell mimher of the above alloy 
is 79, the range being 76 lo 80. Aii- 
olher good mixture consists of copper, 
pounds; tin, 10 pounds; nickel, 3 
pninuls, and phosphor tin, 1 pound. 


What is Duralumin? 

U'e zvould like some information re- 
garding the metal knozvn as *'dur^ 
alinnin " //V zvnutd like to knozv just 
zvhat it i\' composed of and lw:v it is 
handled in making i ablings. 

“Dnialiimin" is an alloy of alutninum, 

( opper, manganese and inagiusiuni. It 
is not supposed to be a easting alloy, 
being used almost entirely for lolling 
and drawing jnirtioses. Tt can be made 
as f(»llow's: Aluminum, 95. .SO per cent; 
copper 2 tier ceni ; 30 per cent manga- 
nese Cf)pt)er, 2 per cent, magnesium, 
0.5 p(‘r cent. 

Melt 2 pounds of copper and 2 pounds 
manganese copper, and add 4 pounds of 
aluminum, then ingrit. Use this as a 
hardener by melting 91. .SO per cent of 
pure aluminum ingot with 8 per cent 
hardener, and when liquid add 0.5 per 
rent of magnesium. The metal will 
make sand castings, hut it will not be 
as good for this purpose as an alloy 
of aluminum 92 per cent, copper 8 per 
cent. 


Holes in Phosphor Bronze 

We zvould like information in regard 
to the best method of producing phos- 
phor bronze castings without pin holes. 

Pin holes in phosplior bronze castings 
are caused by the metal absorbing gases 
while it is being melted, and possibly 
the .sulphur from the fuel plays an 
active part in producing this condition. 
The metal should be protected while in 
the furnace and a flux of hone ash, or 
acid pliosphate, white sand and charcoal 
is useful as a- cover. If melted with 
care no trouble will be experienced from 
pin holes in phosphor bronze. 
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Constructing a Double Shaft Bracket Presents ’Many Difficulties in Patternmaking 
— This Type Differs Essentially From Others Except 
m the Barrel Patterns 

BY BEN SHAW AND JAMES EDGAR 


IIRFJC types of shaft brackets 
have been considered in pre- 
vious articles uf this series. 
Yet another type commonly 
used differs both from the pattern- 
maker’s and moklcr’s point of view 
from those considered. In this bracket 
the box center rests on a platform of 
a stern frame. It may be observed that 
there are two castin>?s joined on the 
center of the middle box but frcqiienllv 
both the port and starboard brackets 
comprise one casliiiff even in this type. 


are not delarhed from the arm by a 
wall of metal extending to the first rih 
of the arm. Sometimes there is a wall 
of metal between. In this bracket the 
included angle is constant from back to 
front of the tables but tins is not al- 
ways llie case. When the angle at the 
back differs from the angle at the front 
the work is complicated, for if there 
is a dividing wall of metal between the 
tabic and the arm the patternmaker has 
to deal with what is called a twisted 
face. This causes more labor in making 


plumb used. TJie usual arrangements 
should he made in the barrel for guid* 
ing the draw bolls. After the pattern is 
finished it is wise to screw a thick 
hardwood bar across llie underside of 
the barrel on which the iron tapped 
plate can bo screwed. This is especially 
valuable if the barrel is long because 
the strain of drawing it out of the sand 
is great, and unsupported the rings or 
lugs may break. 

The three different methods of mak- 
ing large i)lates may be usc<l to ad- 
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The single casting has the usual ad- 
vantage of greater stability or rigidity 
but it also has disadvantages. If an 
accident occurs to one bracket, and it is 
not often that both sides are injured 
at one time, it is much cheaper to re- 
place a single bracket than a double 
one. Apart from the cost of the casting 
there is additional labor involved in re- 
moving and replacing plating, etc. How- 
ever, whether the brackets are designed 
as one casting or as two the pattern- 
maker's work is not essentially different 
except that the single pattern being 
larger is more difficult to handle after 
it is made. No coreboxes are tiecessary 
for this job as it is easier to make the 
cores in place, the boss core being 
made as usual with a board. The two 
tabic cores as will be seen in Figs. 1 
and 2 are separated by a rib, but they 


the flanges A and B, Fig. 1. Details 
for brackets such as are usually sup- 
plied by the drafting room are given 
underneath the w'orking drawings, and 
it is usually necessary to refer to the 
drawing of the stem post to get details 
of frames and plating. With these 
particulars and the templates from the 
molding loft, the patternmaker can start 
work. Templates like Figs 4, 5 and 6 
usually arc supplied with any additional 
to tho.se on the drawing noted on the 
templates. 

Barrel is Similar 

In the previous articles on brackets 
barrels have been so fully discussed that 
it is not necessary to say much here 
except to urge care in building. He fore 
the lagging is fastened on, the frame- 
w'ork should be set to center lines and 


vantage in this work and the relative 
merits and advantages of each are read- 
ily understood. When building the pat- 
terns it is well to set down lines on 
the floor, just as if one large pattern is 
wanted, allowing of course for ^ inch 
of much Ml ing on each of the joint plates. 
These joint plates would be unde the 
total length of the table, the end plates 
fitting in between, and they would sit 
on the bottom plate, the bottom plate 
of the pattcnrniaker being the top plate 
in the mold. It is advi.sablc that the 
plate which will be the inolders top 
should cover the edges of the joint 
and end plates, bill the bottom plates 
should be made to* the inside sizes so 
that when the molder has made the 
cores and withdrawn the joint and end 
plates, the bottom plate can be with- 
drawn readily without tearing tlie sand. 
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It is well to make the joint plates 
of two thicknesses as shown in Fig. 8. 
An open frame could be made but if 
the end plates are open framed and the 
moldcr’s top plate has circular holes 
cut through, the molder has access for 
ramming up tlie cores. Whether the 
joint plates are made of two thick 
nesses or framed is not material, but it 
is essential that the center wall of metal 
D, Fig. 1, should not be open. 

There are holes through the wall, aiul 
it is as well to draw tlie holes on the 
plate as a guide for the tnoldcr, so 
that he can draw center lines on one 
of the large cores and hx on the cir- 
cular cores. The back and front plates 
being ordinary half lapped frames like 
Fig. 9 require no explaining except that 
like all half lapped plates the joints 
should be easy to allow for ptjssible 
swelling of the timber in the mold. The 
moldcr’s top plate is shown in h'ig. 10. 
Plates with holes in them are usually 
made open jointed with narrow battens 
inset to prevent them w.arping and for 
convenience in cutting the holes. These 
are the only recommendations for this 
method, because they usually shrink 
too much. Different widths can be 
screwed together, and after being drav/n 
4)ff each width can be removed and the 
hole cut with the bandsaw. 

Building the Pattern 

When all the plates have been finished, 
the tables may be built in their correct 
positions on the floor. As was said 
previously it is nearly always best to 
build brackets as they will be in the 
ship. In the case of this bracket how- 
ever this method would be awkward. 
A support would have to be made for 
the center tables and a saddle rest for 
the barrels, which prcscnls no difficulty 
but it would be awkward and incon- 
venient when building the arm, and 
would consequently take much time. 
To simplify building the arms, it is bet- 
ter to build with the center table rest- 
ing on the floor and the barrels in a 
perpendicular position as shown in 
Fig. 19. 

In building the tables it should be 
remembered that the tnoldcr will have 
to unscrew them, and all screws should 
be inserted so that when the pattern 
is turned upside down he will be able 
to reach them easily. Thus the bottom 
plates should be laid on the floor first 
and temporarily screwed down. The 
center plate next should be set on and 
temporary pocket screws inserted. These 
screws will have to be taken out and 
replaced by screws through the bottom 
plate, the molder's top plate that is. 
prior to sending the job to the foundry. 
The end plates itiay be put into posi- 
tion next and blocks, or buttons as 
they are sometimes called, about 
inches square placed inside for fastening 
them. The plates are heavy, the metal sec- 
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lion usually being 2 inches, or inches, 
and if the plates are not well screwed 
when the work is lifted from the floor, 
the table will not be as rigid as it 
should be. It is not possible to put 
in the center ribs until after the arms 
arc flnished as they are fitted in . 
inside shape of the arm. For the cir- 
cular holes on the ends of the bo\e.s 
and on the bottom plate, it is as well 
to put on prints. Figs. 11 and 12 arc 
views of the finished table looking on 
the top and bottom respectively. 

If there was a dividing wall of metal 
between the tables and the arm, a two- 
thickness plate would answer the pur- 
pose well; but if the face was twisted 
owing to the angles of the top and 

bottom being different, it might be nec- 
essary to use narrow widths as shown 
with the circular face in Fig. 13. With 
narrow widths no shaping would be 
required. It is quite common to have 
a circular instead of a stniight face, 

and if it is not twisted a frame should 
be used. Half lapped frames for ares 
or circles seldom arc made in the pat- 
lernshop, and yet it is good practice 

and if properly and carefully made will 
be more reliable than an ordinary 

straight half lapped frame. Fig. 14 is a 
view of such a frame. The arc rails 
unless the frame is small indeed, should 
be built of segment.s h. about three 
courses. They should be built wide to 
dlow for finishing afterwards. The 
straight rails are made in the ordinary 
way, the neccs.sary convex shape being 
given to the checks. Kven if the radius 
at the bottom of the frame is different 
from the radius at the top it does not 
affect the construction of the frame. 

The construction of the arms is a big 
job. The channel type of arm involves 
more labor and takes more wood than 
the fishback type. A great quantity 
of lumber is unavoidably cut to waste. 
It is possible to core out these, arms, 
but there would not be a gain of any 
kind by doing so, at least as much and 
probably more timber would be used 
on the pattern and the corebox would 
be additional. Furthermore, the labor 
cost would be greater in the coreing 
process and there would be more uncer- 
tainty about thicknesses. There are 
conceivable circumstances in which a 
block pattern and corebox inlgfit be su- 
perior, but almost invariably a .shell 
pattern is best, as with all large ship- 
work boldness of execution is ncces ■ 
sary. Craftsmen with confidence and 
judgment can have the work done, be- 
fore perhaps equally skillful but more 
timid craftsmen have .started. Touch 
and sight are the indispensible tools. 

The segmental method should be em- 
ployed when building the channel arms. 
It is not possible to use lagging be- 
cause lugs inside would be inadvisable 
from the molder’s point of view, and 
there would be the added difficulty of 
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working from tlie straight part of the 
arm to the large fillets which connect 
the arms with the box. 

It will be obvious that a platform of 
some kind is necessary on which to 
build the arms. Sometimes when there 
is a dividing plate between the center 
table and the boss it is more convenient 
to make the arms by themselves and 
afterwards fit them into position. This 
enables more men to be employed on 
the job. However, when the arms prac- 
tically form part of the table they can- 
not be made separately. A suitable 
building platform is shown in Figs. 19 
and 20. Any mistake in the angle will 
.spoil the arms, as it w'ill be quite im- 
possible to rectify it afterwards. The 
platform must be strongly made, be- 
caus»c the weight of the arms which 
they will have to support will be great. 
H the arms are divided by cross ribs 
they may be made and placed in their 
correct positions on the platform. 

Details of the Arms 

Pieces like Fig. 15 are needed and 
should be built of a few thicknesses 
making five or six inches over all. They 
should be fitted carefully between the 
barrels and the center table. When 
they have been bedded down on the 
straight edges, they may be removed and 
planed through With a round-bottom 
plane. The sides of the arms are built 
in horizontal layers. Fig. 18 is a sec- 
tion through a finished arm. The 
widths of each layer are different and 
have to be taken from the drawing 
board on which the courses are marked. 
There is always a tendency to grow 
when many courses of segments are 
used and thus the thickness towards 
top of the arms may not be w'hat it 
ought to be unless care is taken. It 
is possible to draw each segment 
geometrically, but it is more of a task 
than cutting the lumber to an approxi- 
mate shape, setting it in its position, 
drawing it off and finishing. It is not 
a simple matter to shape these arms. 
The inside is nuich more difficult than 
the outside, because it cannot be seen 
so readily. The large curves or fillets 
should remain approximately the same 
radius, falling over towards the tops 
of the arms. The best practical wty 
of getting a good shape is to try a 
bending lath on the surface when each 
course is laid down. The lath shows 
little discrepancies and irregularities of 
the surface. 

The lath is. an invaluable tool. It 
should be only about J^^-l*nch square and 
whatever length is necessary, and made 
from straight grained timber. Pine 
if it is well seasoned makes a good 
lath, and when a good one is obtained 
it should be taken care of. The real 
test of this simple but invaluable tool 
is when it is bent on various shapes and 
yet when released springs back straight. 
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If there are any kinks in it, it should 
be cast aside as worthless. 

Looking at Fig. 1 it is seen that the 
fillets on one side of the arm project 
beyond the end plate of the table form- 
ing flange B and C. These flanges arc 
important on the outer faces because 
the plating is riveted on them. The 
best way to keep this outer face cor- 
rect is to use a straight edged gage 
such as is illustrated in Fig. 17. This 
is simply a straightedge long enough 
to bear on the top and bottom plates. 
At the top a piece A of the same thick- 
ness should be screwed to the edge. 

The arms must be well secured both 
to the barrels and to the table. As 
the segments will be 2 inches or 2’/- 
inches thick it is necessary to screw 
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some lumps and hollows and for this 
reason the segments should be left 
about ^-inch wider -on the bend, so 
that the metal at the finish will not be 
thin. To finish the inside of the arms, 
it is best to unscrew them and lift them 
off the platforms together. Bore holes 
and drive in pegs from the outside the 
same lengtli as the required thickness. 
The craftsman knows that when he 
touches these pegs he can go no further. 

The flanges on the top of the center 
table, which are really a continuation 
of the arm metal, present no difticvilties 
if the edges of the top aivl bottom 
plates of the table are on the same 
plane. However, if they are not on 
the same plane, pieces of thick lumber 
may be planed to the nearest angle and 


barrels or supports from. fatUitff awaar 
from the arms when the patterns are 
lifted from the building floor. Jt prob« ' 
ably is safer to send the barrels to the 
foundry separately, where the pattern 
may be erected as it will go into the 
sand. For this purpose the careful 
craftsman will make a support for the 
center table as the barrel will rest on 
the floor. 

Constructing the arms that join a 
division plate is similar, except that 
instead of cutting the center rib so that 
lumber may be carried right across, 
blocks may be fitted or segments at right 
angles to the other courses of segments 
and joining the center rib piece. The 
finish of the fillets on the division plates 
should be screwed on as separate pieces 
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them, but it is only necessary to screw 
every third or fourth segment to the 
barrels and the center table. It may 
be here mentioned that the length of the 
segment is a matter of judgment a 
sufficient lap being made for strength. 

Fig. 21 is a view of the arm from 
the table end when it is built and 
finished. The top five courses are shown 
running from end to end. This binds 
the whole work and the number of 
such courses is determined by the point 
- at which the radius A, Fig. 15, is 
tangent to a line drawn from one end 
' frame to the other. When this point 
is reached in building, the top built rib 
must be sawed across and thus a level 
bed will be formed for the first long 
piece. 

When the arms have been built, it 
will be necessary to do some finishing 
on the inside. There are sure to be 


when the ends at the outer edge have 
been shapcil with the aid of a straight- 
edge, a straight line may be drawn on 
the top edges. It then will be a simple 
operation to finish from this line to 

the bottom edge, after which they can 
be thick nessed. 

Both ^nner and outer fillets at the 
barrels should be left loose, that is 

screwed so that they can be with- 
drawn separately. The patternmaker 
sometimes makes a few section pieces 
for these fillets and leaves the molder 
to fill between but for all the extra 
time that it takes up a full fillet in 

three or four segments is far more 
satisfactory. 

In the finishi’d pattern. Fig. 22, draw 
straps arc shown, by which the molder 
may haul the arms from the mold. It 

i-? almost impossible to devise suitiihle 
battens or supports that will keep the 


as the feather edge will stand better if 
made of side-grained boards. 


Slush to Prevent Rust 

Uy H. E. Diller 

Quest ion-^Pleasc tell ns what is 
used as a slush to prevent machined 
or bright, chilled surfaces on castings 
from rusting. 

-Vaseline is sometimes used. 
If a heavier slushing compound is de- 
sired, vaseline or mineral oil thickened 
to the desired degree with rosin can 
be used. Such a compound is not as 
easy to remove as is a coating of 
vaseline, and the more rosin there is 
in it the more difficulty will be experi- 
enced in removing the protective coat- 
ing. Before applying the compound 
‘care should be taken to see that thf 
casting is dean and free from xusL 










Bill Has a Word on the 
Column Proposition 


BY PAT DWYER 


® HILE sitting on Bill’s veran- 
dah one Sunday afternoon 
recently, I commented in an 
idle way on the extraordi- 
nary size of the columns supporting 
the porch roof. That little innocent 
remark started a discussion on col- 
umns which would be going yet if 
Bill's wife had not called him in to 
mind the hahy while she fixed her hair. 

I ventured the opinion that all col- 
umns under 16 feet long should be 
cast on end like water pipe Bill 
dodged the argument, preferring to 
allow his mind to wander 
back into ancient history. 

"I have made a good many 
columns,” said he, ”biit I 
would certainly like to know 
iibw those old birds man- 
aged. Think of the prob- 
lems involved in making the 
columns for SoIonion*.s tem- 
ple; or the columns which 
Sampson tore up by the 
roots or the .‘)5-foot columns 
which Jim Floyd cast in 
New York for the elevated 
railroad back when we were 
kids.” I said there was a 
lot of difference 
between making 
columns in a 
house work shop 
and a jobbing 

shop; “You said something that time,” 
said Bill. “Whenew 1’ hear of cob 
limns it reminds me of an experience 
1 had in a place I worked one time. 
They used, to make quite a number of 
columns in . the run of a year. Sev- 
eral wooden flasks were in exisienre 
but betweefi poor design in the. first 
place and exposure to the weather in 
the second they #ere regular ‘baskets.* 
It did not make so much difference 
'in "the short lengths, as' by exercising 
particular care castings could be made 
in them. The long flasks however 
wete hopeless. Rolling the cope over 
* pu)lcd >the flask out of line .and when 
Vtbq' casting' WQ and lifted out 


in the morning the joint would 
he matched perfectly at each 
end but would show a con- 
siderable siffft in the center. 

course it could be chipped, but 
it meant a lot of extra work and 
the casting always had a second hand 
lopsided appearance even after it was 
finished. 

“The owner of the foundry was no 
better pleased than I but was firmly 
convinced * that the shift was the re- 
sult of carelessness on the part of the 
molder. I told him that if we had a 



noise of the planer affords him pro- 
tection, but even as thus handicapped 
I have seen the man on the next bench 
give hini a hard look on occasions. 

' “John is one of the ‘life is real, life 
is earnest' class of human beings and 
therefore he docs not carol gaily the 
frothy nothings which pass for s6rtgs 
in this day and generation. Not at 
all. Far from it. He employs his 
talent exclusively in interpreting the 
works of the old masters, cantatas aqd that 
kind of thing, if you khpw what' I mean. ,On 
Sundays he is a deacon and choir leader and 
in order to keep in |rim' coughs up the 
'^awdiist tines during 

the week and runs over 
Piafiissimo a verse or two of 
some standard hymn. On 
OHUT 1 this occasion I stuck around 

^ ‘ X iinlil john had finished the 

hymn which he did .StrQul- 
taneously with passing^ Ihe 
last board through the pla^r. 
I waitc<l until he had '%hut 
off the power and there 

sonjC' cltancc of 

' TgcHCX'j^ .ui a k i n g , liijrself 
heard. 7*®*^*'»* 
I said, -‘if ;yoit 

, , ' .can sparc'nie^a 

solid-iron; cope we could get straight, minute of your valuable ' time T !W!ish 
perfectly matched castings irrc.spcc- to say a few words of the utmost im- 
tive of the moldcr's carJessness. Dur- portanqc.' ‘Nothing doing,* xm'd fhe,^ T 

uover lend anybody anything.^' •All 

i ■ want you tO lend mt* I ,said, *is 
your ears. .Heaven knows they, arc 
long enough and sharp enough^ atid 
hairy enough to account for you be- 
ing such a kicker. I don't wgnt'to 
keep them, I merely wish to enlist 
your, sympathy and co-operation in 
producing certain results which I now 
have under - consideration^* . ‘If you 



HE LACKED THE COURACE TO Sl.NT. OPENLY 


ing one of these discussions he inti- 
nialed that I might go- ahead and 
make an iron cope the next slaclc 
spell we had. 

“When I want a thing done I can 
generally find an opportunity of doing 
it. I went , over tb- the pattern shop 
to try and interest my old friend 
John in the proposition. I found him 
running some boards through the 


pony planer and singing at the tbp , will loindly. cut the queer stuff, • said 
of his voice. He loves to sing, but he, *and the, personal allusteijs, and, w 
lacktf the courage to do, it openly or briefly what you have to say. m .'see 
" wifhout a disguise^ of 'Sonic sort The about it Youf conscience maV allow 
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you to conic over here wasting your 
time, but 1 have work to do.' 

‘“John/ 1 said, ‘your words do you 
credit. Tlicy show that you have 
a strong conscience but a weak heart. 
You jump to conclusions too quickly. 
I am not wa.sting niy time. *Tis true 
1 am not actively engaged in wrestling 
with the world, the flesh and the 
devil, but I am trying to give the man 
who employ.s me a fair return on his 
investment. I am thinking of chang- 
ing our practice for making columns, 
'riie proposed change will save time, 
will eliminate drops and crushes, will 
assure straight castings and above all, 
the joint of the casting will not be 
disfigured by a half inch shift along 
the middle. Now in view of all these 
benefits, don't 3^011 think that your ex- 
pies.scd opinion of me is a little harsh 
and iinchristian-likc, to say the least?* 
“ ‘I still fail to see where all this 
bunk interests me,' saiil he. ‘Why 
John/ I said, ‘I am surprised; your 


nimble mind is generally able to jump 
across all the preliminary steps, but 
if you insist on a full and detailed 
statement, here it is, viz., i. c. to wit, 
as follows: 

“‘I wish to make a couple of iron 
copes and since 1 cannot make them 
without a pattern of some kind 1 
would now respectfully beg, plead, 
urge, cajole, coax, threaten, persuade 
or otherwise request that you provide, 
build, make, fabricate, manufacture, 
produce and deliver a suitable pattern 
or patterns for the aforesaid purpose.’ 
‘Oh/ said he, ‘boil it down; cut it 
short. Give me something definite. 
What do you want?* 'All right/ I 
said, ‘cock your long cars and pay at- 
tention. I want two solid iron copes 
each IS feet long. One w'lth the bars 
cut out to accommodate columns 12 
inches in diameter and the other cut 
out for columns 8 inches in diameter. 
With these two flasks we can make 
any size from 4 to 12 inches. They 
arc to be open at the ends, that is the 
end pieces of the flasks will be the 
same as the bars. I want two vertical 
flanges at each end with three 1-inch 
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cored holes in each. These are for 
the purpose of attaching extension 
pieces in ease we have to make col- 
umns over 15 feet long. We will 
leave two bars out near each end but 
provide sockets in which we can 
wedge wooden bars in case we get a 
column with an elaborate base. We 
will put the handles on with cores, 
two on each side. Now there you are, 
is that clear and explicit enough?' 

“ ‘Oh, sure/ said he, ‘with the ex- 
ception that you did not say what the 
height or width was going to be, or 
what thickness you wanted the sides 
and bars and vertical flanges at the 
ends; or whether you need a com- 
plete pattern or can get along with a 
set of loose pieces. With these few 
exceptions the explanation is clear.* 

“‘Well, now John, Til tell you/ I 
said, ‘1 could have worked out all 
those details but I thought it might 
alTord >ou a certain amount of pleas- 
ure to v\ork them out for yourself.* 


‘Ileal it,* said John, ‘you not only 
expect me to make the pattern but 
you also want me to design it, the 
next thing I know you will want me 
to go over to the foundry and mold 
the job for you.* ‘Don’t be alarmed,* 
1 said. 'It takes a real man with hair 
on his chest like a billy goat to make 
a mold. If you will let me have one 
of your numerous pencils for a minute 
I will make you a sketch and furnish 
full .spccificatipns/ 

“I selected a nice fat red pencil 
from his pocket and picked up one of 
the boards which he had just planed to 
thickness with the laudable intention 
of making a .sketch on it. He let out 
a howl like I had stepped on his toe 
and said: ‘Here, drop that, there are 
lots of pieces of lumber lying around 
without taking a piece that I am just 
going to use/ I told him not to speak 
to me so rudely and roughly or I 
would go back to the foundry where 
none of that rough stuff was allowed 
in order to finish the job. ‘Go ahead/ 
said he, ‘you can’t go too quick or 
too soon to suit me/ 

“It was a bitterly cold day so I 
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left the door open purposely when 1 
went out. I knew from experience 
that nothing aggravated him so much 
as for someone to do that. When I 
was .about half way back to the 
foundry 1 had the pleasure of hearing 
the door slam so I knew the measures 
were effective. 

“I made a sketch and took it over 
to him the next day. He wanted to 
know what all the figures were for. 

I explained to him that the supply of 
stationery in my ebony and ivory 
escritoire was all gone when I went 
to look, with the exception of one 
sheet so 1 had to make the one 
sketch do for the two copes. The 
design was Ihc same for both and I 
had marked both sets of dimensions. 

“ ‘Pretty rough work/ said he, ‘but 
what could one expect from a molder?’ 
I told him 1 did not know what one 
expected but 1 knew what one usually 
got if one aired his opinions too freely 
in the. inolder’s prc.senee and hearing. 
‘l*er‘'Oiially/ I said, ‘I am opposed to 
\iolence and the shedding of liunian 
blood but I sonietimes make excep- 
tions in favor of i>atlornmalvers and 
others who ha\c no friends.' 

‘“If 1 can gel a seconder,* said 
John, ‘I move voii that we suspend 
the regular order of procedure and go 
l)ack to “unfinished business." Under 
that heading we can take up the con- 
sideration of your flask which I now 
sie has several very meritorious 
features. 

“I never refuse to grab the olive 
branch when it is held out to me. 
‘Don’t say “your flask,"' I said, ‘say 
“our flask" for T realize that your 
share of the job is the more important 
of the two.' 

“Having s.prinkled these few kind 
words, like the balm of Gilead, 1 left, 
carefully closing the door. 

“John brought the pieces for the 
pattern over the next day and as I 
had expected they were better than 
the ones I had doped out in my own 
mind. Each side piece was 6 feet long^ 
and he had nailed a pair of heavy 
fillets at each place to locate the bars. 
They are shown at A and B in the 
sketch. The end pieces and vertical 
flanges were held in place with screws. 
Four loose bars were provided. We 
dug a hole, 17x1x3 feet, in the 
foundry floor and with the aid of a 
line and level bedded in bricks at 
convenient intervals to serve in locat- 
ing the pattern each time it was 
shifted. The rest of the job was a 
matter of routine. 

“We set the pattern on the first 
.set of bricks, dropped the four loose bars 
•into their places, leaving the two end 
spaces clear; set up two handle cores. 
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one on each side and rammed it up, 
inside and out. We had to shift the 
bars as we went along and to insure 
the sand between bars standing up 
after the patterns were removed a 
row of soldiers was rammed up in 
each space. We removed the screws 
from the end pieces, one at each 
ramming and when the mold was 
rammed to the top, we drew the pat- 
tern one piece at a time. 

“The pattern was assembled again 
and dropped into place by letting the 
two free ends lap into the mold the 
width of one bar. The pattern was 
rammed for a distance of about 4 feet 
and drawn out again. The next time 
it was set to make the total length, 
the second pair of handle cores were 
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Making Short Drums from 
Long Patterns 

• MollisoH Herbert 

A standard drum 48 inches long was 
designed to be molded on end. It was 
provided with a 3-inch flange, top and 
bottom. The top flange was attached 
tinnly to the pattern while the bottom 
flatige was loose. An unexpected 
emergency made necessary the produc- 
tion of a drum similar in all respects 
to the standard, except that the length 
de.sircd was 23 instead of 48 inches. 
This drum was made from the standard 
pattern in the following manner; 

A hole was dug in the floor approxi- 
mately (lirec- fourths the depth of the 
pallcrn or in other words deep enough 
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be suflicient. Accordingly a cheek the 
required depth was set on and rammed 
up and a parting made using the top 
face of the check frame for a guide. 
The pattern was then drawn, the cheek 
taken off and the lose ring pattern re- 
moved. After the mold was finished 
and blacked it was assembled by putting 
the last cheek on first, then the other. 

Long Prints Not Needed 
on Pipe Bends 

By M. E, Duygan 

Cutting four half core prints from 2- 
inch stock and fastening them to a pat- 
Icrn is a simple and easy job for the 
uatternmaker ; hut gluing up stot'k. turn- 
ing the four half prints, cutting the 








Goodbye 


This Kid ji' 



NO MAN CAN CAUKY BOTH A BABY AND A CONVKUSATION AT ONE TIME 


placed and the rest of the mold 
rammed up and finished. 

“Instead of pouring the job at both 
ends at the bottom w^e made up a 
long basin on one side and poured it 
from the top, letting the Iron enter 
about a dozen bars at one time. We 
made the smaller cope in the same 
way the following day and afterward 
we made two extension pieces for 
each of them; and, believe me, after 
that we had no more shifted columns.*' 

At this point, as I remarked before. 
Bill's wife asked him to hold the baby 
and I knew it was time for me to 
move. A woman can hold a baby 
and carry on a conversation at the 
same time but I never saw a man 
who could do it cheerfully and get 
away with it. Of course if it is a well 
trained baby, one of these eugenic 
babies you read of in the papers every 
once in a while, which eats and plays 
and sleeps on a stop watch schedule 
it might be done, but Bill's baby was 
AOt one of that kind. 


to allow 12 inches of the pattern to pro- 
ject above the floor level. The pattern 
was placed in the hole, trued -up and 
leveled but no attempt was made to 
get any impre.ssion of the bottom hub. 
Sand was filled in around the pattern 
and the hole rammed up flush with the 
floor. A straight edge with a piece 12 
inches long depending from one end of 
it was used to strike a level parting 
around the pattern. This parting was 
slicked, parting sand thrown on and a 
cheek 12 inches deep placed around the 
pattern. The cheek was rammed flush 
with the top of the pattern, a parting 
made and a cope set on. The cope was 
rammed and lifted off, then the pattern 
was drawn and the check lifted off. 

The pattern was then taken and 
bedded properly in the floor in a new 
place. A parting was made flush with 
the top side of the loose flange. Now 
since there was a cheek 12 inchc.s deep 
already rammed up and the required 
casting was to be 23 inches, it followed 
that another cheek 11 inches deep would 


recesses, fitting and fastening the prints 
in the pattern, means labor, time and 
material and adds to the cost of the pat- 
tern especially for a single casting. 

There is a difference of opinion among 
molders and patternmakers regarding 
the proper length of core prints on pipe 
bend patterns. Some are in favor of 
long prints while others are in fayor 
of short prints. 1 have never met a 
man, patternmaker or molder who could 
convince me that short prints were con- 
trary to good molding practice because 1 
have seen good castings made every day 
from such patterns. 

The question resolves itself into two 
phases which may be briefly summarized. 
The short prints give satisfactory re- 
sults provided they rest in rigid bear- 
ings and chaplets are provided top and 
bottom in the center of the bend to hold 
the core in position before and during 
the casting operation. This applies to 
botli large and small pipes. The only 
advantage of using long prints is that 
small bends need no chaplets. 



How the Foundry Served Overseas 


Immediate and Pressing Need of Repairs for Guns, Mounts, Tractors, 
Locomotives, Tanks and Machines of All Kinds Demand the 
Establishment of Foundry Facilities in France 


e 


'VKKYONK knows that the 
foundry industry at home 
“did its hit” toward vie 
tory in a direct way by 
its work on guns and munilions, 
and in a less diicct btit equally 
important way bj aiding the in.mii- 
faclurc of a Irenicndous amount of 
mechanical equipment that was 
nercssarv to transport, equip 

and support the army across the sea. 

Tew, however, know that besides ful- 
filling important tasks at home, the 
foundry actually threw its outposts over- 
seas and that shovel and rammer actu- 
ally played their part in France as well 
as rille and bayonet. Under prosaic and 
unejcciling circunislances. in a shop base 
back of the lines “(Unighhoy” moldcrs 
and coremakers from the engineers pul 
the same aggressive spirit into “pouiKlmg 
sand” that their brothers at the Iront 
were showing under fire. They wire an 
important cog in the great machine of 
the American Kxpeditiwnary h'orce which 
stretched across France from the base 
ports of llrcsl, Si. Na/aire and Bor- 
deaux. 

Shortly after our entry into the war 
it became aiipareni tliat the tremendous 


I'riu t's( (illy cvcr\ miliiarv branch u’lucli comfxjscd 
the 7:. 7 . has reparted its patticiilar task 
and recounted hozv each duty zms ivell per- 
formed. On the ere of the first anniver- 
sary oj the armistice, it is permitted to de- 
tail the work of that unit ivhieh formed the 
outpost of the American foundry industry 
oz'crscas, a unique link betzveen the army in 
the field and the industrial forces at home. 


vance shop at Is-sur-Tillc (Cote 
d'Or) where an^" advance supply 
depot of approximately the same 
capaeity was to be located, this 
also was to include a foundry. It 
was planned to establish with each 
army in the field one semipermanent 
metal and wood shop for mechanical 
work only and five small advance 
shops. 'J'he original specifications 
for the small advance shops staled 
t here) which w'as a center of activities that they were to be placed as 

in the service of Mi|»t)ries as the pnnei- closely as possible to the front line 
lial and largest Mipidy depot. This base trenches and that “Shell fire is to be a 



ABOVE: CENEKAL VIEW OF THE FOlJ.MiKY, CUPOLA IIOIJ.SE, MATEUI.IL YARDS A.ND TRACKS AT THE CIEVRES BASE SHOP— M0LDER8 AND CORK- 
MAKERS FOR THE UIEVHKS FOUNDRY WERE RECRUITED FR0.M THE 84TH ENGINEERS -INSET. 

SERGEANT J. K. GEARY, FOUNDRY SUPERINTENDENT 


amount of mechanical equipment sent 
abroad would require extensive repair 
facilities and that the French industrial 
organization, with its depleted person- 
nel, could lend no aid. The engineer 
corps, therefore, made up a compre- 
hensive plan of repair shops with a 
proposed base shop at Gievres (Loir et 


was to be known as General Interme- 
diate Depot No. I. As planned it was 
to consist of six buildings, each 50 x 
500 feet. The operating force was set 
at 750 n>cn. One of the six buildings 
planned was to be a foundry while a 
pattern shop was to occupy part of an- 
other. Further, there was to be an ad- 


sccondary consideration.” However, 
portable shops on ' motor trucks were 
substituted later for the small advance 
shops. 

Practically all of this general plan 
was executed before the armistice, but 
for obvious reasons the mechanical parts 
of the different shops were given first 
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attention. The first engineer macliine 
shops at Is-sur-Tille commenced opera- 
tions on a small scale about the end 
of March, 1918, and fairly complete 
wood and metal repair shop at the 
Gievres base* plant commenced opera- 
tions June 27, hut it was not until 
July 24 that the foundry building at 
Gievres^ was completed by the civilian 
contractor and turned over to the en- 
gineers. 

The foundry building, 50 x 500 feet, 
was one of the^andard type light steel 
frame covered ij|ith corrugated iron used 
in large numbcM in France for ware- 
houses. It folAyed standard construc- 
tion in the sn^l ventilators and win- 
dows placed hi|pt under the eaves and 
tliis made it necessary to remodtl the 
building to adapt it to foundry needs. 
A liberal number of pipe ventilators 
was put in the roof and swinging win- 
dow frames covered with oiled cloth 
(glass was nearly as extinct as the 
dodo “over there") in the side walls. 

On account of the narrowness of the 
buildii*', (50 feet) it was not consid- 
ered advi.sablo to have cupola, core 
room, pattern vault or brass furnace 
inside the building. Accordingly struc- 
tures were added along one s^de to 
house these as shown in the accompany- 
ing plan. 

The floor was rough and the furrows 
left by a potato patch which was flour- 
ishing when erection started made it 
necessary to grade over the entire floor 
area. A pocket of tough clay was 


discovered just outside the foundry 
building and a top surface of tins wet 
clay tamped smooth and hard gave 
a floor almost as good as concrete. 

A narrow gage track was laid di- 
rectly in front of the cupola along the 
full length of the foundry. This made 
it possible to handle iron to any floor 


in large geared truck ladles of 2000 
pounds capacity. This same track con- 
nected with a complete system cover- 
ing the foundry jnaterial yard, extend- 
ing 10 the charging platform and through 
and around all of the other shops in 
the group. 

A cupola built by tbc Whiting Found- 



THE CUPOLA WAS BET IN A SEPARATE BUILDING JUST OUTSIDE THE 11\1X FOUNDRY FLOOR AND TRUCK LADLES RECEIVED THE METAL TAPPED— 

GENERAL VIEW OF THE WEST END OF THE FOUNDRY FLOOR 


X 




794 


THE FOUNDRY 


November 1, 1919 


ry Equipment Co., Harvey, 111., with 
a rated capacity of two tons per hour 
was installed. This was blown with 
a fan made by the B. F. Sturtevant 
Co., Boston. 

Iron, coke and limestone were loaded 
upon cars in the foundry yard and lifted to 
charj»inj( platform on a power elevator. 
The charKin^ platform had a floor of 
54 -inch steel plates and the narrow Ka^e 
storage tracks and turntables were so 
arranged that iron cimld he charged 
directly into cupola from cars, prevent- 
ing rehandling from yard to cupola. 



MOLDJNU SAND WAR TINLOADKD KltOM BARGKR BKOPGIIT ON THE CANAL— SERGEANT 
A1).\MS. ASSISTANT FOUNDRY SUPERINTF.NDKNT IN THE FOREGROUND 




It 


*4 


foundry, there were two 
cranes of 8-foot radius 
remoflcled in the shops 
from wall type to pillar 
type in order to allow 
them to cover a full 
circle. These were rated 
at about tons and 

were set to swing over 
the narrow gage track so 
that the large ladles 
could be lifted out of 
their truck.^ and poured 
from the crane. All 
flasks and bottom boards 
including snap flasks for 
bench w’ork and specially 
designed coremakers' 
tables, moldcrs’ benches 
and brass molders’ tubs 


Sept. 17 the first brass heat was poured 
and Sept. 20, a little less than two 
months after taking over the building, 
the first heat of gray iron was poured. 
The foundry was at that time com- 
pletely equipped as described and shown 
in the illustrations which were taken from 
photographs taken during operations, 

It was at this time the only gray-irf»n 
foundry completed and in operation by 
the army overseas. A fully eipiipped 
pattern shop was in operation. The 
foundry was ready to meet all require- 
ments for gray iron, brass and alum- 
inum castings and orders were on hand 
for a considerable amount of work for 
the army. 

The shop personnel consisted of 
skilled molders and coremakers from 
the thirty-fourth engineers, a regiment 






WALL rUANr«S WEItE CO.WKUTF.D TO I'lLliAR 
(BANES TO (’0MM\M» THE TRACKWAY 
AND POURING FLOORS 

The core oven equipment was a roll- 
ing shelf oven with five shelves or 
drawers. (3nly the shelves and their 
.supporting frames were furnished from 
the States and of course it was neces- 
sary to design and build a brick fire 
box and setting. A 5 x 12- foot truck 
oven was completed just before the 
armistice to handle any larger core 
work which might be required later. 

The cleaning room was equipped with 
two heavy Engli.sh-made double wheel 
grinders carrying 3 x 24-mch grinding 
wheels, and a tumbling barrel, 2^ feet 
in diameter by 4 feet long. 

One Whiting non ferrous furnace, coke 
fired, was installed in a separate 
building alongside the foundry to melt 
the brass and aluminum required. 

For handling heavy work in the 




A CDMIM.ETE MACniNE SHOP WlirClI FORMED A PART OF THE RARE SHOP SIJPPDEMENTKD THE 
WORK OF THE FOUNDRY DEPARTME.NT AT GENERAL INTERMEDIATE SUPPLY DEPOT NO. I 

were built in the shops. A few steel specially organised to operate the engi- 
flasks ordered from American manufac- neer shops and depots. The foundry 
turers were in use. and all shop activities at Gievres were 

As previously stated, the building under the general charge of Lieut. Col. 
was turned over on July 24, 1918. On Smitten of this regiment. Sergeants 
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J. F. Geary and Samuel C. Hardman, 
detached from the eleventh engineers 
after six months service on the British 
front before Cambria, planned and exe- 
cuted the design of the foundry and its 
equipment. Sergeant Geary had charge 
of foundry operations until its closing 
after the armistice with Sergeant Adams 
of the thirty-fourth engineers as as- 
sistant. 

In the %ort time it was in opera- 
tion, the tpundry turned out about 6 or 
7 tons of brass castings and 70 to 75 
tons of gray iron castings, covering 
a wide range of work, such as pulleys 
and hangers, parts for antiaircraft 
searchlight mounts and repair parts for 
locomotives, motor trucks, tanks, trac- 
tors and machinery of all sorts. 


THB FOUNDRY 

each mold. The two half cores for 
making tlie bottom foot are of the 
most primitive type and could be pro- 
duced in quantity at a trifling expense. 

We think that two plain hand squeeze, 
stripping-plate machines would meet 
your requirements. 

In practice we would recommend that 
the drag frame be made in tw'o sec- 
tions, 4 and 3 inches respectively, the 
deep part to be placed around the pat- 
tern first, filled with sand, squeezed 
and struck off. The core to form the 
foot is then slipped over the stump of 
the pattern which has been left on for 
that purpose. The flat bed which has 
just been struck serves to locale it in 
the right position. The other half of 


Cast-Iron Shoe Last Made 
in a Two-Part Flask 

Question — We arc forwarding sample 
of a shoe last which wc have up to 
now been making in our foundry by 
hand. We wish to increase our output 
to 300 tons or about 80,000 lasts per 
year. 

What do you consider the jimplcst 
and most effective method fox producing 
this last on a molding machine, taking 
into coiisido ration the following factors; 

(1) Scarcity of labor, which makes it 
ncces.sary to employ machinery which 
will give the largest output per man; 

(2) What is the best type of box to 
use and how many castings should h<? 
made in each box (w'c have in mind 
either two or four) ; (3) Which is the 
better to use, a three or a four part box? 
That is to say a cope and drag and one 
or two middle parts. 

Answer — Taking into consideration the 
points raised in your letter wc would 
recommend that the pattern be split 
along the line shown in the accompany- 
ing illustration which w'ould leave half 
of the large foot and heel in the cope. 
The small foot could he omitted from 
the pattern and made in a core. In 
this way the job could be made in an 
ordinary two part flask, or box, to use 
your term. Wc would not attempt to 
make more than one casting \u each 
flask. A flask 8x10 inches with a drag 
7 inches deep and a cope 4 inches will 
be large enough for the job and one 
man can handle it quite easily. If one 
man cannot meet the tonnage required, 
two men can be put to work, one on the 
copes and the other on the drags. 

The advantages of this method arc 
that the job is so simplified, ordinary 
labor may be placed on it if necessary. 
The drag half of the pattern is mounted 
on a plain flat plate and the cope half 
on another w'hich oi course eliminates 
the necessity of making a parting on 



rERSPKCTIVE VIEW OF L.\ST 8HO\VIN(3 PAHTI.NO 
LINE AND A1.80 METHOD OF FORM- 
l.NU LOWER FOOT IN CORE 


the drag is then placed, filled with sand, 
squeezed, struck off, the pattern dropped 
through the stripping plate, and the 
mold lifted off, turned over and set on 
the floor. The cope, of course, is 
simple. 


Tapered Drag Core Prints 

Question:— VoT a number of years it 
has been our policy to use a tapered 
print in the drag as wxll as the cope for 
all gated metal patterns. Occasionally 
we receive patterns from various sources 
which have straight prints in the drag. 
We would like to know why some 
patternshops continue to make these 
straight priiUts. W^e believe the tapered 
print is the most efficient ami would 
like to know why the straight print is 
preferred in some c.ascs. 

Answer : — Many things are done in 
pattern shops for which it would he 
difficuU to find a reason. . Some of 
them are simply the result of custom, 
while others are done with the object 
of getting by with the least effort. Any 
faults or shortcomings in the finished 
pattern are due to laxity on tWe part 
of the fonndryman and not the pattern- 
maker. In a great many cases the 
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foundryman contents himself with out- 
lining in a general manner the way he 
wishes a pattern made. He leaves the 
details to the patternmaker, who of 
course makes it the easiest way. Thc^c 
is no more work involved in making 
tapered prints than there is in making 
straight ones, but there is more work 
in putting a tapered end on a corcbox 
and for that reason the prints are made 
straight. 

On ihe other hand there are many 
things done in a pattern shop for which 
there are very good reasons. In the 
cas(\s where cores made on core iha- 
cliiiies arc used, a straight core print is 
most suitable because it saves the molder 
the time required to file a tapered end 
on each core. If the bottom core print 
is of a reasonable length and the core 
fits snugly, the cope core print may be 
dispensed with, or, if a cope print is 
used, the drag print may be made so 
short that it does not increase the diffi- 
culty of drawing the pattern. 

Taking the question broadly wc would 
say that where the job warrants the 
making of special corcboxes, tapered 
core prints are justified inasmuch as 
they arc bound to draw without dis- 
turbing the mold. Where cores are 
made on a stock core machine the 
straight core print is the best; of course 
by a straight print is meant one with 
sufficient draft to draw properly. 

Recovering Copper From 
Scrap and Sweepings 

A method of treating copper ^aste 
for recovery of the copper recently 
patented in Great Britain consists in 
roasting the copper sweepings and 
scrap with not less than 15 per cent 
of common salt, and 25 per cent of 
sand. The roasting is carried out in 
a two-part furnace which is a re- 
verberatory furnace with a muffle un- 
derneath whicli arrangement enables 
varying temperatures to be obtained, 
as the temperature determines whether 
cuprous or cupric chloride shall 
formed. The former chloride is vola- 
tile and is recovered by cpndensation, 
while cupric chloride is recovered by 
leaching with water and sulphuric 
acid. From these salts the copper 
is easily obtained free from the im- 
purities which contaminated the scrap. 


The Shawinigan Electro Metals 
Co., Ltd., has moved its United States 
sales offices from the Leader-News 
building, Cleveland, to 1500 West- 
niin.stcr building, Chicago, where D. 
€. Falconer is located as sales agent. 
The company also has arranged to 
carry strKks of magnesium in ware- 
houses in Nrew York, Chicago and 
Detroit. ^ 'V 
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Centralized Metallurgieal Control 



[NOWLEDdE is gained through experience, 
study and research. .Every one who works 
ill a foundry has more or less op])ortunity 
to acquire a limited amount of metallurgical 
experience and there are a numlic.r of books on metal- 
lurgical subjects through the study of which, some 
knowledge of the properties of foundry metals may be 
gained, ke.scnrcb, then is the only pathway to metal- 
lurgical knowledge wliich is closed to most foundrymen. 


Many foundries do not employ a metallurgist. The 
superintendeiil is supposed to have siifficient practical 
knowlcilge of iron and its control to handle any prob- 
lems whicli ari8e. Usually he gels along in a pass- 
able, though not entirely satisfactory manner, and 
occasionally he is confronted by a tiroblem he. can not 
solve. Sometimes on such occasions he obtains a book 
on Jnetallnrgy and tries lo ascertain the remedy for 
his 1 rouble, 'I'his, however, is difficult even with a 
limited knowledge of metallurgy, for while hooks 
cf)ver tiic lield broadly and in a general way, it requires 
a trained mind to follow and definitely lay holfl of 
the cause and remedy for an individual ca^e. 

'riic foundry which em])loys a metallurgist is 
somewhat more fortunate. I t.s metallurgical problems 
are solved more readily: hut let us consider w^hat 
ability the average foundry metallurgist has for con- 
trolling the mixing, melting and pouring of iron. Usu- 
ally he is a chemist aiul can analyze the metal and so 
control the mixture. Also, he usually has had a lim- 
ited ami>nnt of expciience in the lines manufactured 
by the particular foundry by wdiich he is employed. 
In most foundries, however, only one metallurgist is 
emj)loyed, es])eeially in the many small shops, and thus 
the solitary worker loses the advantages of an inter- 
change of ideas so helpful to a broad, technical devel- 
opment. Ibis lack is partially compensated through 
visits to other foundries and the meetings and pro- 
ceedings of technical societies, hut neither of these 
advantages fdls the place of a l)roacl, actual experience 
ill contact witli other wcu'kers in the same line. Some 


large foundries are able to employ several metallurgists 
and to give them ample facilities for research in the 
laborahiries ainl shops, hut even such foundries fre- 
quently lack the diversity of work which is so helpful 
in furnishing thorough experience to the metallurgi.st. 
Therefore, there is a long step ahead which has not 
yet been taken by the technical branch of the foundry 
industry. Jf all the foundries in different districts 
would combine to cstabli.sh central laboratories from 
which the iron of the supporting foundries could be 
controlled, the advantages would be great. Whik 
such a lalxjratory need not be primarily of the research 
type, yet it sliould have enough equipment for solving 
every metallurgical problem with which the local 
foundries are confronted. A first class metallurgist 
could be placed in charge and with others under his 
direction, an interchange of ideas and an accumu- 
lation of broad experience could be obtained. 



November 1, 1919 


THE FOUNDRY 




Trade Outlook in the Foundry Industry 


LTHOUGM not entirely unscathed, the found- 
ry industry has not been seriously hampered by 
the multitude of industrial calamities which 
have assailed it indirectly to date. 'I'he steel 
strike found most plants well stocked with iron and 
aUhoujyrh some special ft^racles were off the market 
due to certain furnaces beirij^^ down, the greater per- 
centage of foundries arc well stocked and continue 
to operate near full capacity. The threatened coal 
strike with its attendant spectre of a coke famine in 
most cases finds foundries j)repared. Even though 
the strike occurs, most casting plants are stocked for 
at least two months* operation and the possiliility 
of a mine strike of that duration is unthinkable. 

As in every instance, certain excep- 
tions exist and these are found in 
Exceptions the localities which are adjacent to 
Exist supplies wlfich liave been ce- 

slrictcd hy the steel strike. In the 
region surrounding C'hicago and Mil- 
waukee, in particn ar, the coke shortage was seriously 
fe!t even before the mine strike threatened still fur- 
ther curtailment. 

Many foundries 
in this district 
carry a very small 
stock of coke, de- 
jH'iiding n p o n 
nearby bv-]jrod- 
ucl ovens for 
prompt delivery. 

1 he steel strike, 
in a measure, 
crippled the 
()v<‘ns upon which 
t h e so foundries 
dep(nde<l and for 
the jiMsl lew- weeks coke has been sougdit from more 
remote soiuccs. Coke dealers appreciating the sit- 
uation hav(‘ rushed (piantities of both foundry and 
furnace grailes into the region on consignment anti 
llie greater number ol foundries, although .stiniewhat 
einharras.sed have been enabled to cemtinue opera- 
tions. Prompt coke prices retlecting the unprece- 
dented cotidilions have commenced a scries of fluc- 
liiations leading upward, and the finally established 
level is entirely problematical. Coke output is de- 
creasing. 

A steady price advance is noted in all 
locii.ities 111 foundry pig iron for 

PriVp« Mount shipment and although only a 

1 rices iviounr tonnage has been sold for the 

first half of PI20 a higher tendency 
is evident. In the Middle West keen 
competition exists between buyers to secure the small 
Jivailablc tonnage for delivery this year. This com- 
petition taken with advancing production costs has 
brought $30 jiig iron and $32 iron seems imminent. 
Southern furnaces in the main arc sold out for the 
remainder of the year and except for an occa.sional 
carload lot no iron is available for prompt delivery. 
The small amount of advance selling for 1920 is 
abnormal for this period of the year. Unsettled con- 
ditions have acted to deter both buyer and seller. 
Furnace interests seem of the opinion that produc- 
tion costs will undoubtedly rise, and the few first 


quarter sales which have been made arc from 75 
cents to $2 a ton over prevailing prices at this time. 
Scrap has been strongly affected by strike conditions. 
'J he inquiry in some localities for cupola scrap to 
substitute for pig iron has forced prices up, and 
dealers in many quarters are stocking their yards 
full in expectation of higher prices yet to follow. 

The unprecedented growth and expan- 
sion in foundry business in practi- 
Business cally all lines continues, and is evi- 
Unexcelled dent in all sections of the country. 

When the wave of increased business 
started in the automotive industries 
some apprehension w'as expressed that the foundation 
of prosperity was not sufficiently stable to support the 
the growth. That this feeling was unwarranted has 
been shown hy the soundness which has marked the 
castings market during the threatened steel strike and 
sul)se(|uent unrest. When it is realized that the 
United States produces about 80 per cent of the 
world’s output of aiitomohiles and perhaps a larger 
])ercent;ige of the various types of industrial tractors, 

and tliat the pro- 
fluction methods 
in use in this 
country fit do- 
mestic manufac- 
turers to meet 
the competition 
of any foreign 
nation, the sta- 
bility of the in- 
dustry will be ap- 
jirociatcd. T hat 
increase in busi- 
ness which had 
iis ince]>tion in 
the aiilnmobile field lias spread to practically all lines 
of castings manufacture, until at present foundries, 
are in most cases unable to assume any additional 
business before the lirst of the year. Manufactur- 
ers of Stoves in the Middle West, unable to secure 
supplementary castings to make possible additional 
output in their own works, are seeking to place or- 
ders both in eastern and western foundry centers. 
Other castings for various construction and tlomestic 
uses arc almost impossible to obtain. Manufacturers 
of plumbers* supplies slate that there is a shortage 
of over a half million bath tubs; fillings of both iron 
and brass are practically unobtainable; and cast pipe 
makers are booked through until the first of the 
year, although municipalities have not purchased as 
liberally tliis season as in the past. Even foundries 
which specialize in piano plate, and casting.s which 
tu'der war rnliiu^^s were deemed noncssentials are 
enjoying unprecedented demand. Malleable shops are 
booked beyond their capacity, considering the avail- 
able labor supply. Railroad repair work, foreign car 
orders and the possibility of extensive buying of 
railway equipment when the roads revert to private 
management offer much encouragement to malleable 
producers. Nonferrous prices are strong. Prices 
based on New York follow: Copper, 20.2Sc to 
20.50c; tin, 53.50c; antimony, 8.75c to 8.87VL>c; alum- 
inum, No. 12 alloy, producers* price. 31.50c, and 
open market, 30.50c. Zinc is 7.75c, St. Louis. 




Prices of 

Raw Materials for Foundry Use 




CORRECTED 

TO OCT. 27 



Iron 


Scrap 


No. 2 Fonrulry, 

Valley 

$2H 00 to 28 7r» 

IleaU meltmu steel. Valley 

.$10.50 to 20.00 

No. 2 SouIImth, 

KirmmKham. . , . 

28 00 

Hea\y tnellliig steel. IMtsbiireli. 

. 20.00 to 20. :>o 

No 2 Fouiiilry. 

riilcaco 

28.75 

Ile -.y inelllnu steel. Clile.'igo. . . 

. 10.00 to 10.50 

No. 2 Foundry, 

Fhiladeipbia. . . 

32.10 to 33 1*0 

Stove plate. (Iileai'o 

. 25.00 to 25.50 

V.illi-y . 


25.75 

No. 1 osist, Chirmro 

. 28.7.5 to 20 2.5 

Malleable Chiea'i 

;o 

2!» 25 

No. 1 (^<{1, IMiilailet|i|iia 

. 25 50 to 20.00 

Malleublo. Ituiralo 

27.25 to 20.00 

No. 1 east, Itirminithim 

(ar wheels. Iron, IMt<)liurKli. . . . 

. 21 00 to 25 00 


Coke 


. 22.00 to 23.00 
. 2 1 .50 to 25 OP 

('ar wheels, iron, (.'hleaKO 

Railtoad mallealile. ChiejKo.... 

(’onnenfollle foundry eoke 

., fl.00to0.50 

. 22 00 to 22.50 

W.se county found y eoke 

. . 8. 00 to 8 50 

;\Krleultur.i) mallealiir. (Tiicuko. 

. 22 00 to 22 50 




I Comings and Goings of Foundrymen 


ILLIAM JORDAN re- 

signed as assistant foundiy 
manager for the Anifrican 
Seeding Machine Co., Spring- 
field, O., to become associated with 
E. A. rarker and h'lank Hook in the 
formation of the Springfield Alu- 
minum IMatc & ('asting Co , which 
will build a plant for the manufacture 
of alumimim vibrator plates and cast- 
ings. Mr. Parker was formerly in the 
pattern and experimental dei»artment 
and Mr. Hook was head of the vibra- 
tor production department of the 
American Seeding Machine Co. 

J. H. Depplelcr, Metal & 'rhermit 
Corp., New York, has been elected 
vice president of the .Xmcrican Weld- 
ing society, and \\ F. Willis, pre.si- 
deiit, I Icnderson-Willis Welding 
Cutting Co., has been made a direc- 
tor of the society. 

Pierce F. Ifayden has accepted the 
position of foundry foreman with A. 
1'. Nyc & Son Co., Columbus, O. 

H. H. OiitwahT, of Rogers, 15 row n 
8i Co, has been transferred from I5uf- 
falo to the New N'ork ollicc of the 
company, where he will he connected 
with the selling staff. 

Charles II. .Schinal/, formerly with 
the Hanna Engineei iiig Works. Chi* 
cago, h.js been made assist.'mt factory 
manager for tlie Holt Mfg. Co, 
Peoria, 111. 

(\ W. ('Io^s has been appointed 
manager of western railroad sahv-. of 
the Chicago Pneumatic 'Fool Co. Mr. 
Cross will h.ive his headrpiai ters in 
the F'isher building, Chicago. 

Fred .S (‘ainpbell has resigned as 
foundry siiperintendeiil for the Hitch- 
ings ("o , Eli/ahith, N. J., to take 
charge of the foundry operated by the 
'rnrncr Machine Co., Danbury, (’onn. 

William H. Savage, builder of ma- 
chine tools, and Everett IC. Wilbar, 
assistant treasurer of the Union 
Foundry Co., both of Fitchburg, 
Mass., are among the incorporators 
of the People’s Trust Co., of that city. 

George J. Webster has resigned as 
general manager of the Charcoal Iron 
Co. of America. He has been elected 
to the board of directors of the same 
company. 

Wilmer M. Wood, traflfic manager of 
the United States Cast Iron Pipe & 
Foundry Co., has resigned thif? posi- 
tion to become genefal freiglit agent 
of the Kerr .Steamship Co., New 
City. Mr. Wood had been associated 


with the United States company for 
the past seven years. 

Waller P. Coghlan Imls resigned as 
>-ccrclary and sales managiT of the 
Klaxon Co., Newark, N. J., to become 
general sales manager of the .Amer- 
ican Hammered Piston King Co., 15al- 
tiinore. 

Lieut, ('ol. R. I,. Streeter has re- 
signed as general manager of the 
government’s arsenal at Rock Island. 
111., to become assistant mechanical 
engineer of the Aluminum Co. of 
America, New York. ^ 

Harold R. Din neon has accepted the 
])Osition as assistant to R. W. Lea, 
])roduct‘ion manager of the Moline 
Plow C'o., Moline, 111. Mr. Dinnecn 
was foiiiierly manager of the John 
Deere Plow Co. 

Frederick K. Acker, who has been 
assistant purchasing agent of Mackin- 
tosli, Heirpliill & Co., I'ittsburgh, has 
been promoted to the jiosition of 
piircliasitiy agent succeeding Charles 
W. h'orcic : who reccntl.v resigned. 

John F. Schurch, operating vice 
])rcsi(lrTit of the 'T. H. Symington Co., 
Rochester, N. Y., will take charge of 
all western sales of the company. He 
still retains the title of vice president. 
Ills head<iiiarlers will be in Chicago 

( Uto Rabe, president of the Kelsey 
I'oundry Co., Chicago, has become 

allili.ited with Cliristian M. Gottschaii 

and otliers in the incorporation of the 
Gottscliaii .Steam Motors Co., 1770 
Lerteau avenue, Chicago. 

J. R. King has accepte<l a position 
as t>roduction manager ami foundry 

siipci intendent for the h'ate-Root- 
lle.'ith Mfg. Co., Plymouth, O. Until 
recently lie was with the Monroe 

l•'ound^y & Furnace Co., Monroe, 
Mich. 

W. K h'rank, vice president of the 
Dain.iscus Rroiize Co., IMttsburgh, 
presented a paper at the bimonthly 
meeting of the mechanical section of 
the h'ligiiicers Society of Western 
I’ennsylvania held at the Union Arcade 
auditorium, Pittsburgh, Oct. 14. The* 
subject of the paper w'as “Notes on 
Pi ron/e and I5abl)itt Pearings.** 

H. X. Kelley will establish offices 
in the Stambaugh building, Young.s- 
town, O., as northeastern Ohio repre- 
sentative of the Keystone Bronze Co. 
Mr. Kelley was formerly secretary and 
assistant manager of the FalcoA 
Pronze Cq,, Youngstown, O., having 


been associated six year.s with this 
company. 

James Fcasy, foundry superintend- 
ent, Ruslon & Hornsby, T.td., lyincoln, 
Eng., who came to this country to 
attend the foundry convention ^ 
Philadcl.i)hia, remained to visit 'a 
number of the larger foundry centers 
of the east and middle west, returning 
to England the latter part of October, 
He. visited rei)rcscntative foundries in 
Pittsburgh, Chicago, Milwaukee, Be- 
loit and Kenosha, Wis., Cleveland, 
Detroit, Toronto, Buffalo and New 
York. 

Charles \\\ Forcicr, who for the 
past throe years has been purchasing 
agent of Mackintosh, Hemphill & Co., 
Pittsburgh, recently resigned and has 
oi)ened offices in the Union Arcade 
building as a sales engineer, in which 
capacity he will represent in western 
Pennsylvania, West Virginia and east- 
ern Ohio, the Crucible .Steel Forge 
Co., Cleveland, and the Exeter Ma- 
chine Works, Inc., w'ilh a plant at 
Pilt.s/ton, I’a., and executive offices at 
.50 Church street, New York. Mr. 
Forcier has been treasurer of the piir- 
cha>ing agents association of Pitt.s- 
burgh for the past two years and 
will retain this i)osiiion until the an- 
nual meeting of the association. 

Addressee Pittsburgh 
Foundrymen 

H. D. Gales, of the Pangborn Corp., 
Hagerstown, Md., was the speaker at 
the regular monthly meeting of the 
T’ittsburgili Foundrymen’s association 
which W'as held Oct. 14 at the 
Chatham hotel. Mr. Gates’ talk, which 
w-a.s illustrated by lantern slides, was 
"Application of the .Sand Blast in 
General Foundry Work." Carlcton S. 
Koch, president of the Fort Pitt Steel 
Casting Co., McKeesport, Pa., recently 
elected president of the American 
F’oun dry men’s association, occupied a 
seat at the head table and was called 
on for a speech. He gave a brief 
talk relative to the affairs of the 
American Foundry men’s association, 
its problems and aims. He bespoke a 
more cordial interest in the annual 
convention and exhibit of the associa- 
tion on the part of the foundrymen 
and intimated that there was some 
possibility of the next convention be- 
ing held in Pittsburgh provided art 
exhibition hall of sufficient size '^that 
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was fairly convenient to hotels could 
be secured. Finding such an arrange- 
ment, Mr. Koch asserted, was getting 
to be a good deal of a problem in 
practically all of the larger cities of 
the eastern half of the country. 
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tion of this guard combined with the and the acetylene valve with a left 
hinged adjustable feature furnish a hand thread, the nuts on the feed 
convenient shield for the workman's hose having corresponding threads, 
face against any flying particles. The The handle is knurled and hears a 
pulley and belt have been fitted with stamped gas pressure table which 


Safety in Grinding 

Two unique attachments for use 

with an ordinary foundry stand 
grinder are shown in the accompany- 

« ' ig illustration. These were devised 
y T. F. Jennings, foundry superin- 
tendent for the Utah Copper Co.. 
Garfield, Utah. An adjustable slid- 
ing table is set iintncdialoly in 

front of the two wheels of a double 
stand grinder. This table may be 

moved forward or backward and 
tightened in position by a counter- 
sunk bolt. The table has been in 
use for about three years and since 
its adoption no instance has been 
noted where the work wedged, 

scalped or choked in the wheel. The 
workman is enabled to place a cast- 
ing on the table .and all the energy 
expended is pressing the work against 
the rotating surface of the wheel. 
Ordinarily, the combined weight of 
the casting and the pressure necessary 
to hold it against the wheel causes 



WELDING TORCH DESIGNED TO ELI.MINATK BACKFIRING SMALL Nl.'MBKR OF INTEUCHANGBABLB 

PARTS COMPOSE EQUIPMENT 


a Special guard since the photograph 
was taken. 


Welding Torch Embodies 
New Features 

A new welding torch, which em- 
bodies a •number of unusual ifeaturcs, 
has been developed by the Air Ur- 
duction .Sales Co., New York. The 
torch consists of an unusually small 
number of parts, sonic of the threaded 


serves as a permanent source of in- 
formation for the operator. The valve 
handles are of octagon shape and are 
on the left side of the torch. It is 
c'aimed that on account of the man* 
iier in which the gases arc mixed 
this torch will not backfire. 



AtiJUBTABLR TABLB AND GLASS SHIELDS PROVIDE SAFETY FEATURES FOR GUINDING WHERT.S 


fatigue which is avoided through the connections prevalent in earlier mod- 
assistance furnished by this device.* els of welding torches being elimi- 
It IS possible to use a large, wheel nated. The torch heads are drop- 
on one side and a smaller on the forged of the same material as the 
other if desired, as one side of the tip, -so that both parts are subject 
table may be advanced to compensate to the same coefficient of expansion 
for the different diameters. The glass and contraction. In order that oper- 
shield attached to the wheel guard ators cannot make the misttike of general condition of the industry, the 
is another device intended to be used connecting the feed hose to the wrong prices, production, imports, and uses, 
with or without goggles to guard the connection the oxygen valve is gives many analyses of magesite, and 
workman's sight. The rigid construe- equipped with a right hand thread describes briefly the foreign deposits. 


Magnesite in the United 
States 

Magnesite is mined in only two 
slatc.-^ in the United Slates and most 
of the output Is used in steel-making 
I)lants and for the manufacture of 
refractory products and sanitary floor- 
ing. The d()nic.slic producers of mag- 
nesite suffered serious handicaps in 
1918 by reason of restrictions on 
freight shipments, of the inerea.se of 
the imports of magnesite from Can- 
ada from 3000 tons in 1917 to 20,000 
tons in 1918, and of the use of sub- 
stitulos for magnesite. Many of the 
producers who were not equipped 
with kilns lost business because the 
makers of magiusitc refractory prod- 
ucts insisted on having calcined or 
deadburned material, which is so much 
lighter in weight than raw magnesite 
that its shipment .saves half the 
freight charges. 

The country from which we im- 
ported most of our magnesite ' before 
the war was Austria-Hungary. 

.\ report on "Magnesite in 1918," 
an advance chapter of the volume 
"Mineral Resources of the United 
States" for that year, has just been 
is.sucd by the United States geological 
survey, department of the interior, 
and can be obtained free of charge 
on application to the director of the 
survey at Washington. The chap- 
ter, which was prepared by R. W. 
Stone and C. G. Yale, states the 
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Patents Drying Method 

With the object of making cores that 
can be quickly dried without placing 
them in the core oven, a Michigan 
inventor, Alexander W. Finlayson, re- 
cently devised the core shown in t!ie 
accompanying illustration. This C‘*re i"; 
pafented. 

In the onlinary method of mal.ir ; 
cores, the inventor claims that the bak- 
ing process does not eliminate all the 



COUE PltOVIPICP WITH A PEllKOltATKn TIUK 
KOU CARUYINO AWAY VArOlt 


moisture fri>m the core witli the icsult 
that the mollen metal generates a cer- 
tain amount of vapor. , 

In the accompanying illustration tlio 
core is shown at which is lormcrl 
anmnd a perforated tube, />’, while ( 
arc hallle plates imhcdded in the core. 
While the core is in a green slate, it i^ 
moisieiierl with gascdine which is igiiiti-il. 
As the li«|ind lairns, the inventor ixiints 
out that llie beat cciuT,ilcd is snlhcieiil 
to tlrv ilic surface oi the core reinleilne 
ii fit for cont.ict wiili the mollen iiielab 
siibsl.intial saving of time is claio'c 1 
V.ipor Ml ilic interior of the core, cau'n d 
bv the beat f»f the molten metal, .s 
ran led nO' bv the perfor ired liilio />. 
It is saiil lb.it this elfecliially cdimiiraies 
blowholes in the casting wliicb, of 
course. v\onld result if. no iiieaiis were 
provided for flisposing of the v.ipor is 
it is genernled. 

Portable Applianees for 
Drying Ladles 

An impiovenient on the old wood 
lire for d*‘>ipg ladles is shown in 
two types in the accompanying illus- 
tration. T'bc niaiuifactiircrs stale tli it 
the ccpiipment shown at the left will 
dry a 50-lon ladle in 15 niimites. It 
consist.s of a 2()“galIon steel oil tank, 
equipped with 150-ponnd pressure 
gage, oil and air regulating valves, 
one length of special oil resisting hose 
and one length of high pressure air 
hose, a burner with a long handle 
, and deflecting plate. The tank is 


THE FOUNDRY 

mounted on a strongly built angle 
non truck which has handles and can 
be moved easily from place to place. 
It IS supplied with two 18-inch wheels 
and two sniallcr guide wheels. At- 
tached to the truck is a swinging 
davit, from which the burner with the 
detlcctiiig plate is suspended by a 
steel cable. This plate may be low- 
ered or raised as desired, by a steel 
cable connected to a small winding 
crank on the truck. 'I'he burner lights 
instantly, burns fuel, crude or kero- 
sene oil an<l operates with ctmiprcsscd 
air from 20 to lUO pounds pressure 
The flame of the burner is diiccled 
down toward the bottom of the ladle. 
It spie.ids evenly and quickly, and 
heats the sules anti bottom of the 
ladle. 

'1‘he other apparatus shown in the 
same illustration is designed for dr>ing 
small latlles. It consists of a sheet 
iion box leinforced with angle iion 
and lined with fire hnek, a furnace 
burner aiul a 20-gallon ^leel oil lank 
'Phe ladles are placed bottom up over 
the opening of the box and the flame 
of the oil burner shoots up through 
the openings, (juickly and evenly div- 
ing the lini ig of the* ladles. The fire 
box can he made any desired length 
to heat a number of ladles. The 
burner con mnes any giade of fuel, 
crude or kcioscnc oil m Lonneclion 
with compressed air frtmi 20 to 100 
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pounds pressure. This outfit is sup- 
plied with a regulating valve and 
mounted on a flange which is bolted 
to one end of the box. The steel tank 
is equipi)cd with a 150-pound gage, 
oil and air regulating valves. 'Phe 
connectioiib between the burner and 
the tank can be made with pipe. 
These installations have been de- 
veloped recently by tlic Hauck Mfg 
Co., llrooklyn, N. Y. 


I Obituary I 

KiiiUHiiiiuuiunuiiuniiiniuuiiuiiuiiiwiDHnuiitiiuiniiHHiinHUiiiiuiiuiiiiiuiiiiuiiniiiiiiiiiiiiiHii^ 

Arthur J. Storm, New York repre- 
.scntalivc ()f the Dayton Foundry Co., 
Dayton, O., died of heart disease 
recently at his home in Flalbu.sh, 
Brooklyn. Mr. Storm was 46 years 
of ago. 

William H renin died at his home 
in l*jttshiirgh icceotly. Horn in 
Maryland 72 >ears ago he moved to 
Pittsburgh and for more than 40 years 
was connected with the I'hillip.s & 
McLaren ('o. of that city, having been 
foreman of the coinpany'.s machine 
shop and foundry. 

nenjainin F. Compton, for the past 
10 years siipeiinlendent of the brass 
foiindiy of the Lcllileliem plant of 
the riethlohcm Steel Co, died recently 
at his homo in P>ctlilolieni. Mr. 
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Compton was 62 years of age. Prior 
to coming to Ijclhlchem he had charge 
of the brass foundry of the William 
Cramp & Sons Ship & TCnginc )5uild- 
ing Co., Philadelphia. 

W. Cromwell Gurney, president and 
general manager of the Gurney h'ound- 
ry Co., Toroutp, Out, died recently. 
Mr. Gurney was the eldest .son of the 
late Kdward Gurney, founder of the 
Gurney P'ornidry Co. He was 46, was 
born and educated in Toronto, and 
had been connected with the Gurney 
Foundry Co. since he entered upon 
commercial activities. He was a mem- 
ber of the Canadian Manufacturers* 
association. He is suivivcd by his 
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widow, one son and two daughters. 

George W. Johnson, head ot the 
Johnson Uronze Co., New Ca.silc, Pa., 
died Oct. 12, at his home in that city 
He was born in Clarksville, Mercer 
county, Pa., 72 yeai^ ago and moved 
to New Castle in 18S0 He con- 
ducted the Ar(‘thnsa Iron Works from 
188.S to when it was sold to the 

American Sheet 'i'ln Plate Co. .\fr. 
Johnson had large intercst.s in quar- 
ries and mines in l.awrcncc, nullcr, 
Armstrong and Plair counties in Penn- 
'jvlvania as well .as in Maryland and 
m V\'est Virginia. 

Pernard 'I'lieodore lUn eliardi, vice 
prcsiileiit of the American ^^aclline & 
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Foundry Co., IJrooklyn, N. Y., died 
recently at his home in that city, 
aged .*0 years. Mr. lUirchardi came 
to thi> country from Germany nearly 
50 years ago. He built the great 
ocean pier at Palm Peach, Fha., and 
later constructed the IHorida East 
coast and the I'lorida West railroad 
and also the Gulf stream road. Mr. 
Pur^Iiardi became general manager of 
till American Machine &. Foundry 
Co. in 1002 and designed the building 
occnined by this company He was 
piesidiiit of the W.ililstrom 'fool Co., 
ami was interested in other corpora- 
tions which he served in various ex- 
ecutive capacities. 


B 

I What the Foundries Are Doing 

f Activities of the Iron, Steel and Brass Shops 

£3 


I’oMBtniclion of a 1 story pattmi sliop ’s nin- 
t( iiiplitpi] by ihr LIdemrood MfK To, Newark. N. .1. 

Erection of a foundry and machine ul ihe 

(Miarlesiown navy yard Is under rontemplatlon. 

Orders h.ue been Issued for dtsmantlinR (be 

Dantzlcr Fourdiy & Machinery Co.. Uulfporl, M^a 

Krecllon of a foundry, SO x 200 feet, is eontem- 

plitlod by the Windsor Foinrlry Corp , Windsor, Vt 

Erection of a foundry at 4514 Forty-sixtii slreei 
Seattle, is beiriR planned by James Muir 

Woodrue & EdwanU, KIriii, 111 , contemplate the 

erect Ion of a foundry .idiiit ion, S.'i x J.'l2 feet, 

An addition to its foundry is contcmpliilcd by 
the Taylor Fortica Co , Idd., (hielpli. Out. 

Tlie Y.it"s K. Johnson Co . ('Iiltipeua Falls, WIs., 
Is erccliri;; a Kray Irtm fonrulry and a machine shop. 

The miiiii Ini'JdIni' will lie 100 x 225 feet. 

The Uiry Fuiiiuli) &. Machine Co. (J.iry. Tnd . 
recently ehanitcd Its name to the Calumet Foundry & 
Machine Co. 

The F. & IT Foundry Co . Newark, N. J . recently 
was Incorporateil with $00,000 capital, hy Chri.slian 
Fran/, Wllli.viu ITewlLt and Lena F. Morec. 

IMans are reported lielng prepared for Ihe erection 
of a foundry, 144 x .105 feet, for William Neiman, 
Jlamhuri!. Pa 

The Engman M it thews Range Co., Roiith Bend, Ind , 
Is reported phannlne to move Us plant to Goi^hcn, 
Ind. 

Dhls have been taken for the erection of a brass 
foundry' for the Edrn- Richardson Brass Co., .^IR 
Noith Holiday street, Baltimore. 

An Increase In capital from $50,000 to $100,000, 
recently was made by the Rushvllle Klove (Ni.. 
Ilushvllle. Ind. 

The Rell Tool Steel Foundry Co., Plymouth, Mich., 
has been chartered with $5000 capital, by Oliver 
Quldsmlth and others. 

The Jackson Stove k Stamping Co„ Jackson, Mich . 
has been Incorporated with $200,000 capital, by 
Walter V. Sherwood and others. 

Construction of an addition, 50 x 7.5 feet, is 
planned by the Roesch-Kohl Enamel Range Co., 
Belleville, III. 

The board of directors of ihe Liberty Foundry k 
Mfg. Co.. Plymouth. Mich., havs authorized an 
Increase In capital, from $25,000 to $50,000. 

Work has started on the erection of a foundry, 
00 X 120 feet, for the A. Oarrison Foundry Co., 
Pittsburgh. 

The Natton.'il Wire Wheel Works, Inc., 025 Equll- 
oble building, Baltimore, has been incorporated to 


do a K(‘ncial nnu'lune qiop and foundry business, 
by Kll FraiiV, (\ John Beouwkes .and Bernard R. 
loiiiiuniaii 

Tlie RrldK»*port Bras.s Co . llr’durpnrt. Conn . h.is 
.iwarded a eontract for the erection of .in addition 
t<> Its foundry, 12U x 220 fMd. 

Conlracis have hi-cn .ivvaii.vl for the erection of 
a foujidi) .tddilioii, i>2 x ‘Jol fert, for Ujc Ami-rlran 
Hardware Corp, New Hrilairi, Conn. 

Pbins liavc been drawn for Ihe erection of a 
foundry. SO x 140 feel, for tin* SUndaid Foundry 

Co . BwITalo 

'Hie Canton Detroit Foundry Co, Canton, 0, re- 
criilly WHS incorporab’d vv:lh .$.50 uOO capital, by 
A E MfCiiskry. Willi.ird J Fiev and others 

The .sp> iriKtlcId Foundry Co , .Spraiatlcld, M.is*... 
li.'S awarded h conlr.vct for Hit* election of a 27 x 
Gii-foot p1.int aihiiliori. 

The King Foundry Co., SI. Jos'ph, Mo , ronlem* 
plates the eroi-tiou of an addition tn Its pl.int 
0 M King Is president of (he cimipaiiy. 

Conlr,'i"l.v havi* Ihtii awarded for the iTCction of n 

foundry, 42 x S2 fed, for the Franklin Maihlne 

Co., Providence. R. 1 

Tne P*’'."'re>sivc Brass Mfc Co , Khiisms City, Mo , 
l.s havinit nlans drawn for the creetlon of a !>. oul'y, 
S,1 X no feet. 

The l..ibiv*n Iron Produets Co., rare of C.ie Wirt 
Hide Fouiidiv Co. Troy. N. Y.. has Iwil pl.'iii pic- 

p,.red fi.r tiie erection of a plant. bO x 4d0 'ect. 

The Pell Iborie-Mtillek 111 Co, 110 South Dearborn 
street, Cliicagn, ha;; awarded a contract for the 

erection of a foundry, 1.51 x 24.3 feet. 

Ilie contract for the erection of a foundry additnin 
to the plant of the Packard Motor Car Co . Detroit, 
has been awarded to the 11. G. Christman Co. 

Work has started on the erection of a foundry 
building, 80 x 200 feet, for the llH'.niIton'Bcach 

Mfg. Co., Racine, WIs. 

Coiitracts have been awarded by the James Mfg. 
Co . Ft. Alkinsoti, W'is.. for the election of a 
foundry unit, 400 x 000 feet. 

Tlie Washington Molding Foundry k Machine Co., 
Washington, Pa., Is reported planning the erection 

of t new foimdry and cupola. 

A site has been purchnsed at Louisville, Ky., by 
Ihe Illinois Malleable Iron Co., Cliicago, on which 

It plans to erect a modern plant. 

Erection of an addition to its foundry. 8.3 x 222 
feet, is reported being contemplated hy the Crompton 
k Knowles Loom Works, Providence, K. 1. 

The Standnrd Foundry Co , Racine, WIs., has In- 

creased Its capital from $50,000 to $100,000. The 


new ^^up of slock will tu- used for tlie development 
Af iiir> company's fanlkies. 

Ihe Supeilor Bias l•oulul^)|' Co, .Mliwaiik'^e. rc- 
cmtlv v^js iirK.iiiiml with $iri,0(iu c.ipUal, hy I'*rank 
.‘’'clicflcler, Philip i.echer mid 11. II. Wheeler. 

Construct inn of a gray Iron foundry. SO % 120 
feur, IS proKressins: for Die Walker Mfg. C«.. Racinc, 
Wis 

The Crosby Steam Gauge k Valve Co , Boston, con- 
lem|)l.iiis the erertiori of an cxlciiMoii to its foimdry 
and . 11 ) oftlcc huihlji<g addition. 

The Lakcuonil Foimdry Co., Cleveland, recently was 
liieoi-]ior ited with $20,000 Capital, hy M. G.irbor, 
A <ioldiii.in, Kiigincf^rs Imildiiig, and othcis 

Erect ion of a foimdry 1.? reported i'oritcmjdatcd by 
the Albert Lea Tractor A , Mfg. Co., Albert Lea, 
.Minn. 

IMmis .ire being (irepared for the nectlon of a 

fijiindry, GO x 100 feet, for the Seiurlly Stove Mfg. 

Cn , K!ll^.as City, Mo. 

Jenkins Bios., Ltd , 103 St. Rem I street, Mont- 
real. Qnc . have started work on the erection of a 
fouiidrv 

Contracts have been awarded for the erection of a 
foiinilry. for the Southern Stove Works, Inc., Her- 
mlt:ige road, Kiilimond, Va. 

Architects have completed pl.ans for vhe erection of 
a foundry. 70 x JHI r.el, for Ihe A. N. Peterson 

Co . Long Island City, N. Y. 

Plans have tn’cn prepared for the erection of an 

addition. (1.5 X 120 feet, to the foundry of the 

Eagle Fuundr>' Co.. Mlnneapnlls. II. D. Aileson, 
.'10.55 Flftcciith street, is engineer lii rhaige. 

Plans have t>een eomplctcd fur the erection of a 

foundry, 150 x 2.50 feet, for the Haywood Foundry 

Co., Iridlanapnlls. An electric crane will he Included 
In the equipment. 

Erect inn of a new core room, .50 x 100 feet, and 

a foundry building extension, 45 x GO feel, is pro- 
gresdng ut the plant of Ui« H. P Deuscher Co., 

Ilamlltun. 0. 

Tlie Mt. Vernon Foundry Co. . Mi. Vernon, 0 , 
has purchased a site for a new building from the 
Mt. Vernon cliamlvcr of commerce. Erection of w 
$20,000 building on the site Is contemplated. 

The Fine k Sleriilicll Co., New York, foundry 

and factory isiippllcs. recently was Incorporated with 
$7500 rapllal. hy S. Fine. A. Stsrnhell and 

11. Vogel, 2*18 West. IK.tli street. 

Among the reeriii incorporations Is that of the 
Wymarsh Foundiy. liic., Ilomell, N. V. The com- 
pany. which Is capitalized at $30,000, was incorpo- 
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ntecl bf F. A. Wygautp 0. U. Martin and C. E. 
Shiilts. 

Capltallsad at $3000. the Uurhi Mfg. Co., Banlt 
Ste. Marie, Mich., racently wti Incorporated to 

nianufacture machinery by Stanley D. Newton. Fred- 
erick LoiKka and others. 

CoDtracti have been awarded, both for construction 
and iMulpmeiit. of a plant addition for the Kenton 
Harbor Malleable Foundry Co.. Benton Harbor. .Mu'h. 
The bulldlJiR will be SO z 200 feet. 

The Mllhrllle Caat Iron rrodiiota Coit).. 410 
Market street, Caniduri, N. J., recently was incorpo- 
rated to manufacture cahtlnKS, etc., with $50.UU0 
capital. 

, the TermitMl Pattern Is Modri Works, Mulherr)' 
and Piira streets, Newark, N. J.. has awiro^d a 

ront^ri ter the enaction of a pb-it adiliUon. 

3-stiorles. VS z 99 feet. 

Erection of a ^op addition, 80 z 88 feet, to 
be used aa a core room. Is contemplated by the 
Atlas Foiiudi-y Co., Thlrty-ciahth and Burnham streets, 
Milwaukee. 

Work on the erection of an addition to the 
plant of the Keeler Brass Works, tirand Rapids, 
Mich., Is progressing. The building will be 75 z 
100 feet. 

The- Andersbn Foundry it Machine Works. Anderson, 
Tnd., )a reported planning the erection of a plant. 
80 z 200 fret. W. N. Durkin la president of the 
company. 

The Pfan Mfg. Co., Norwood, 0., Is having plans 
prepared for ’ the erection of a foundry. (iO i 225 
feet. Harry Hock, Telephone building. CIneliuiatl. 
h architect. 

The f'oaliocton Iron Works. Mwioiigaliela City, Pa- 
ls having plans prepared for the erection of a 
fmindiy, 158 x 300 feet, ('oiislnu'tlon will not be 
undertaken until next year. 

Tlic Mlnma Engine Co.. Cleveland, has iiurehased 
a site on which It plans to e'crt a plant, the first 
unit of which will Ih* used fur as^imhllng engines 
and will contain a iiiaeliine shop. A gray Iron 
foundry will he erected hili'r. 

A roTitnict has been let hy the Waforliiiry Farrcl 
Foundry k Machine Co,, Walerbury, Conn., for the 

erection of a 72 x 102-rout niiU'hlne shop and a 
1 'Story hardening building. A foundry building will 
be erected later. 

H. A. Lcrigfelder. presldcjil of tbe Orbon Stove 
Co., Belleville, 111. organizing a company at 
Blnnlnghnm, Ala , for fhe inannfaclurc ol stoves and 
stove castings. The company will be capitalized at 
$250,000. 

Hie Rommel Mfg. Co., Kewoskum, Wla . has been 
organized with $50,000 capital to succeed the 
machine shop and fouiidry business of Nicholas 

Reinmvl. Additions to both foundry and machine 

shop arc contemplated. 

John E. Jordan, Grafton, Mass., formerly superbi- 

teiident of the Standard Foundry Co., Worcciter, 
Mass., has purrhiued the Pero Foimdry Co., Wor- 
cester, Mass., and reopened it after a shutdown due 
to tbe molderi* strike in that city. 

A recent incorporation is that of the Allis Mfg. 
Co., Milwaukee. The company, which is capitalized 
at $50,000, will manufacture brass and bronze 
eastings. Paul Bl Kuder, Otto J. Jultner and 

John Garvey are the incorporators. 

Moore Bros. Co.. Joliet, 111, manufacturer of 

stores and furnaces, la about to start the construc- 

tion of on addition to Its foundry. The building 
will be 100 z 200 feet, and when comphfpj will 
be devoted to the production of gray Iron castings. 

Organization of the Midway Foundry Co., St. Paul, 
with $100,000 capital, recently was announced. The 
company will build a plant on Unlvenlty avenue 

and will manufacture gray Iron CMtlngs. J. H. 
Andenon, C. II. Wagner and T. Kaysen Jr. ore 
offleers of the new Arm. 

Shipyard and general Jobbbig work, as well as 
the manufacture of brass and aluminum costings, 
will lie engaged In hy (he West Foundry Mf|t Co., 
WllHamstowii, N. J. The company plans to oreet 
a modern piant. C. A. West, formerly of A. Bootl) 
Sons Co., iB gi*nnal manager of the new company. 

A new corporation recently formed. Is that of the 
ZobcH F.lcctrle Motor Corp., Garwood, N. J., manu- 


facturer of motors, etc. The company was Incorpo- 
rated In New York last April with $250,000 capital, ' 
but bus opened a plant at Garwood, N. J. Offtcers 
of the company ore; President, Fred G. Bell: 
treasurer, A. T. Zoeblsch and secretary. F. E. Bueker. 

Ill order to dei’elop the production of tractois, Uie 
Traction Engine Co, Boyne City, Mirh.. fcceuUy 
initeused its capital from $75,000 to $150,000. 
Tlie company has enlarged Its plant and remodeled 
the foundry of ihe t'onrad Iron Works. E.,M. Acker- 
iiiiin, secretary, has stated that no new equipment 
will be needed before mid-winter or early spring. 

Jneurpnrated fur $250,000 In Ohio, a branch of*^ 
Uic Lumen Bearing Co , Bulfalo, Is preparing to 
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build a brass casting plant In YoungitowiL 0., for 

tlm manufacture sf bronsc bearings. Ths plant wlU 
Include, smelting, reflning, bm, bronio and ilmiilnun 
foundries, a maeidne Riop, tool room and grinding 
room deportments. IL P. Nsirock Is genorol Dsnager 

and W. 11. Barr Is president 
The Link-Belt Co., ClUcngo, Is erecting on addi- 

tion to its foundry at Indianapolis, which oooslsts 
in completing a new furnace building. For tht 
present only one furnace, which will be of 16 tons 
cepaclty, , will be InstaUed. Necessary madiliiay, 
such as rolling mllW, sand blast and other foundry 

eqiflpnieiit; Is new being purchased. The buUdbig 
will be 70 z 400 feet. 



ZINC DDST. -This material is described In an 
8 page honk let recently ptlbiislied by the New Jersey 
Zinc Co, New York. Two groilcs arc dcscilbed In 
did all, one being said to contain 03 per cent metallic 
/Inc, wliile the metallic zinc cordent of the other 
av*Tag»*s hetwceii 92 und Jtl per cent. 'Hie uses 
to wbbh this mivteri.ll imm be put arc given, 

.dA.M) BLAST KQIIIMIKNT - A 28 page booklet dc- 
\otc<l to sand blast equipment b.is Imm'ii preptm-d by 
tbe Anicricun Foundry Equipment Co., New York, 
'ilie liistaj lilt ions descrilied Include rotary Ublo rooms, 
automatic tables, n'vnlving barrels, blast cabinets, 
pressure tanks, dust arresters .mil accessory equipment. 
F.ivch Is fully lUiisI rated. 

CORK OVKNS -Cat.iIog No MS recently pHbllslii‘d 
bv tbe Wbiliiig Foundry' Kqulpnu'nt Co., Harvey, HI . 

Is devoted to .i Me'O'rlplIon of core oven equipment in 
general Oveus c m pped vvitti three types of doors are 
described .mil illu.Ntr.it ed. Core oven racks, core 
iiiakci's bencbe.s, rniller iiiucblnc.s, rme oven curs and 
tiiieks, etc , arc among the eqinpment descrllM'd. 
llliisl rat Kins of netiint ln.staliatIoiis are given. 

CORK 0\K.N8 -Tlie Uliio Flower Co.. Clevcliiid, 
bits puiillsbed all H piige bullelm. m vuliieh cure 
01011.1, cure cars and rucks and rotary ballbearing 
ventil.'ilors are described and ilIiistMtcd. Complete 
data are given concerning each product and numerous 
Illustrations, showing typical imstallatlons. etc., supple- 
nieiil the descriptions. A temperature chart taken 
01 , one of these ovens is given as a supplement to 
the booklet. 

KOTATJiN’G ELECTRIC F!JttNACF.g.-~The Booth 
Elect rli: Furnace Co., 5.1 West Jackson boulevard. 
Mileago, has Issued a four page bulletin covering de- 
tails of construction and data of operation of a 
rotating furnace for melting nonferrous metals by the 
electric arc. Details of a teat made by the Com- 
monweallh Edison Co., Chicago, are Included and 
many Agiires showing cost of operation as compared 
with melting with other fuels. Figures ore also 
given showing cost of melting various metala. 

PANEL KKARDS. Bulletin No. 47042, devoted to 
a description of safety panel boards and cabinets, 
Is being distributed by the Sprague Electric works of 
the General Elertrie Co., New York. These panel 
boards are applicable wherever the live front type of 
panel hoard moy be used. Branch circuit swltcfaei 
and midn switches are said to be distinctive features. 
They are sbnple In design and ars posltlvs In action. 
Hic blades of the branch cireult switches make direct 
eonlAct with the branch connection bars, and the 
bnislies of the main switches make direct connection 
with the main buses, providing the ftinlmuD number 
of electrical Joints. The booklet gives full speeUlei- 
tlons and oUier data, together with a number of 
ezrellent Illustrations. 

UNDERFEED BTOKRR.-A lO-pago booklet In 
whtrh an automatic under-feed stoker Ig described and 
illustrated, recently was publislied bgr tho Unlvertil 
Automatic Cnder-Feed Htoker Co., Johnstown, Po, 
The booklet explains ' M slmfie Isngtiags the opett<^ 
tlon, etc., of the stoksf. ITils nontechnical deacrlpUdp. 
which is a deviation from the usual deserlptlons 


of similar appliances, will enable the average person 
to understand the workings of the equipment. Hie 
.stoker la applicable to many types of furnace, In- 
cluding not only water tube. Are tube and various 

marble boilers, hut also metallurgical furnaces for 
beating or niclLiiig ferrous and noiifcrrovu metals, 
kilns, dryrrs. etc. Excellent illustrations supplement 
the desiTfpllon. 

STANDARDIZED RL'tLI)ING.S.-Tlie Mlllikcn Bros. 
Mfg. Co., Now York, has puhnshed a descriptive 
catalog In which atructurcs designed by the company 
uiidiT the standardized truss unit syateiu are de- 

Bcrihed and Illustrated. Tliesc build ing.s aro all-steel 

and are furnished complete with doors, skyllglits, 
ido. They are suitable for all ehis!:es of Industrial 
anri m.iniifaeturiiig structures. Tlie booklet Is pro- 
fusely Illustrated showing buildings erected for tbe 
I'nitcd Kt.ites government and large manufacturers. 
One section Is devoted to transmission towers, radio 
towers and special poles, which the company also 
builds. A companion booklet, has been also issued 
hy the company. This booklet forms a guide to 
the construction of buildings from foundation to 
roof. 

ELECTRIC BRASS FURNACE.— A bulletin en- 
titled. "Electric Kumaees In the Brass Polling Mill,*' 
has been published by the Electric Furnace Co., 
Allluiee, 0. It contains a number of Illustrations, 
several of actual Installations, and a description of 
an electric furnace which the company manufactures. 
The fumsice described Is of tbe standard resistance 
type. Jt Is rated at 105 Kilowatt In electrical 
capacity, has a beortli cdbaclty of 1600 to 2000 
pounds and a melting time of two hours. The 
cylindrical shell of the furnace is supported In front 
upon cast Iron trunnions and In tbe reor bf a screir 
which may be raised and lowered by a motor plaeed 
beneath the Aoor. A bowl ihaped beorth, located lo 
the bottom of the furnace. Is lliied with plastic 
material and is contained in a steel |mn. Tho 
maximum capacity of the hearth Is said to bo i 
fwie-tuo charge. Other data pertaining to the furaaco 
are given. 

ELECTRIC HOISTS.— A brief descripthm of tht 
salient points of a line of electric hoists manufictimd 
by the Victor K. Browning Co., Clevelind, Is glve.t 
In an A-poge booklet, which the coqipaiiy recently 
published. According to tbe booklet, this line of 
hoists Is built for use In structural shops, anumobllo 
factories, foundries, machine ihops, loading pliifonns 
and other Industrial worka where eonttnuous rough 
use Is encountered. Some of the features of these 
hoists, os pointed out by the catalog, ore: Ibe cast 
Iron hoist drum has all iorfoees midilned iod coo-, 
tains deep grooves to receive the coble; ^ removal of 
siz cap screwB gtvfs access b the eom^ controller, 
which can be removed os i complete unU; hedt 
treated gears atad disk load broke oecupy in Indt- 
vldual oolHpartment and opento in oil,* tho Mor, 

. which opentea on IhUI bearings. Is coBtained in i 
separate compartment and Is pvotorUd o Steel 
pMte. Other partt of the hoist deSWl wi 
the nimiirouf lUustntloor ore given* 




Situated in a City Acknowledged to be tKe Greatest Rubber Manufacturing Ceniter " 
in tbe World, Iron Foundries Have Developed Special Facilities 
for Producing tbe Required Castings 


HEN the iiTirncirtal bard 
penned the lirics “Th re is 
a tide in the affairs of men 
which taken « at the llocul 
leads on to fame and fortune,'* and 
put them in the imnith of the man 
w'ho conspired against mighty Caesar, 
he gave utterance to a thought and 
put into words a sontiment that ante- 
dated by many centuries the stirring 
days of the Komaii empire. The truth 


BY PAT DWYER 

n* the seiitiiiiont has been exemplified 
in every age and in every land and 
pt-rhaps in none more frequently than 
in these United Stales of America 
during the past century, 'Tis true that 
when Marcus Brutus expressed him- 
self he had tu mind certain warlike 
(h eds, but it is also true that .there 
are luimcrous instances of men who 
believed as he did and launched them- 
selves on the uncertain tide of com- 


mercial and industrial life without any 
assurance that the tide was on the 
flood and would bear them injto the 
liaven of success and security. The 
careers of the late Andrew Carnegie 
and Jf. C. Frick* arc cases in ‘point. 
'I hey embarked on the tide when , it 
was just beginning to flow and with 
oilier sturdy navigators found them- 
selves carried < along on a flowing 
flood of steel which them fOr- 




no. 1--A riioon of molds for automobilk tire cores—tub lw at the sides of the flasks are tapered and no, wedoes are needed 
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FIG. 2--THK BOLL PIT IN WHICH LONG aXINDKlCAL CASTINGS ABE MOLDED AND POUBED 


iiiincs, railroads and motor car fac- 
tories all need castings to carry on 
their operations and many foundries 
trace their origin, subsequent progress 
and growth to the expansion of the 
particular business to which they 
cater. Within the pa.st decade im- 
mense rubber factories have been es- 
tablished at Akron, O., for the manu- 
facture of automobile tires and their 
casting requirements absorb the out- 
put of several foundries. 

Tire Molds Prove Attractive 

Attracted by the possibilities of 
the business in the early days, four 
inolders and a coremaker organized 
the Atlantic Foundry Co., in 1905, and 
leased a small foundry of 5 tons ca- 
pacity. At tht end of six years the 
company owning the property and 
needing it for their own u.sc brought 
the lease to a close. The Atlantic Co. 
then built a new foundry of about 15 
tons capacity on the premises where 
it now is located. An addition was 
built to the new shop at the end of 
two years and when two years more 
had elapsed the business had grown 
so mueh that a still larger addition 
was found necessary. In 1917 the 
company purchased the buildings of 
the h'ord Foundry & Heating Co., 
Cuyahoga Falls, O., and now oper- 
ates boih plants. In 1918 a steel 
foundry, 100 x 100 feet, was built 
and equipped at an approximate cost 
of $250,000 for the production of 
electric .steel castings. 


tunes unparalleled in the history of find that the growth and expansion Although built on a plot of ground 
the world. of the huge industrial enterprises adjoining that on which the iron 

Since the base oi all industrial life have had a corresponding cUcct on foundry is situated it is operated 

rests on iron it is only natural to the casting industry. Iron, steel, coal independently and is a complete self- 




FIG. a--WHEBE THE C0PR.S ABE MADE. SHOWING A FINISHED COPE, A COKE. ONE OP THE PATTEBN BOARDS AND THE JAR MACHINE 
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contained unit. The steel is melted 
in a 3-ton Snyder electric furnace 
manufactured by the Industrial Elec* 
trie Furnace Co., Chicago. A mono- 
rail track is used for carrying the 
material for the charge from the yard 
to the furnace. 

The company which started out so 
modestly a few years ago, today is 
capitalized at $500,000 and does a 
business of $1,000,000 a year. Of the 
five original incorporators three men, 
the president and two vice presidents, 
still are interested actively in the 
management of the company. 

How Tires Are Made 

Automobile tires are made in iron 
molds. The process varies in some 
particulars depending on the style of 
tire and the established practice in 
dilTcreiit factories. It may be de- 
scribed briefly as follows: 

A hollow cast iron ring conform- 
ing lo the inside shape of the tire, 
either in one or four pieces, is mount- 
ed on a revolving spindle and the fab- 
ric for the tire is stretched upon it 
and pressed down closely by a series 
of rollers. The tire, with the cast 
iron core still in place, is taken 
off the machine and lowered into a 
cast iron half mold which is to form 
the outside surface and also indent 
the figures of the wheel tread. An ' 
upper half mold which has been sus- 
pended is lowered and then the en- 
tire load with several others is de- 
livered to the vulcanizing vessel 
where it is brought to a predeter- 
mined heat and then squeezed by 
a hydraulic press. 

The method the Atlantic Co. fol- 



riG. (KMOLD BBADT FOR aOSlNG, SHOWING STYLE OP BTUAINBR GATB .\ND VBNT 


lows in making the castings for the 50 molds a day. The gang is corn- 
interior core of the tires is shown posed of one crane man, one core- 
in Figs. 3 and 5. It is interesting maker, one man coring the molds 
to note that a gang of six men make and making up the runners, one man 


is 


no. 4— mg GROOVE IN THE WWBR SUUS OF THEBB MOLTM IB FORMED BY A CHILL RING WHICH SERVES TO CLOSE THE GRAIN OF THE IIMKY 
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raminififf drags and twu men making 
copes. All the operations in con- 
nection with making these molds have 
been studied carefully and all sur- 
plus or unnecessary labor is eliminat- 
ed, Making up the runners is a case 
in point. When the cope is set, the 
man whose duty it is to look after 
this part of the job drops a runner 
stick into the gate, places his runner 
box and throws in n .shovclfull of 
sand. He then takes a block which 


eliminating the necessity for using 
bottom boards. When shaking-out 
the molds at night the sand from all 
the drags is dumped in a heap near 
the drag machine and the empty flasks 
are i)iled nearby. The same treatment 
is accorded the copes at the other 
end of the floor, f-ong handled, two- 
prf)iig forks with the prongs bent at 
right angles arc found useful for re- 
moving the gaggers from the cope 
sand pile. No gaggers are used in 


■ 


PIG. 6— THIS KUSK HAS SEYRRAL SPECIAL FEATURES— NUTK THE SAND STRIP AROUND TUB RIM. 
ALSO AROUND THK CENTER— TUB SPLIT IN THE CENTER PROVIDES FOR EXPANSION AND 
CONTRACTION— DOUBLE PIN LUGS ASSURE AI,IGNMENT OK COPE AND DRAG- 
TAPERED CLAMP LUGS ELIMINATE THE USB OK WEDGES 


is cut to the conventional shape of a 
runner basin, having a hole near one 
end to accommodate the gate stick. 
This block is lowered into the soft 
sand in the runner box and prc.ssed 
down firmly. Two more shovclsfull 
of, sand arc then thrown into the box 
and rammed lightly with the shovel 
handle. The surplus sand is Lcrapcd 
off, the block withdrawn and the 
runner is ready for the iron. 

For greater efficiency and freedom 
o£ movement the drag machine is sit- 
uated at one end of the floor and 
the cope machine at the other. The 
drags arc barred as well as the copes 


the drag because the mold board is 
clamped on and turned over with the 
Ha^ik. One of the cores for the 
rings is shown at C, Fig. 3. These cores 
are made in halves from an oil sand 
mixluro and pasted. One set of half 
cores is made first, each half con- 
taining a No. • 5 gage wire ring for a 
stiffener. When they arc dried they 
are taken from the oven and each one 
tofiprd off with a green half from 
the same corebox. To vent this core 
a narrow channel is cut 'in the Joint of 
the green half extending for 8 or 10 
inches on each side of the print. A 
short piece of ^-inch pipe is inserted 


to form the core print before ll *' two 
halves are pasted together. As in the 
case of the hydraulic ram referred to 
later the short piece of pipe is icu.^wed 
when the casting is cleaned and a plug 
screwed in the hole before the casting 
is machined. 

The two chief requisites of these 
castings arc that they be close-grained 
and absolutely clean. They are ma- 
chined all over and the least blemish 
is enough to condemn them. The ma- 
chined sizes are held within the most 
rigid limits, VV^hen they are in use 
they are scrubbed with steel wool each 
time a tire is made on them and small 
as the wear is. it is sufficient to render 
them iiselcs.s in a comparatively short 
time. A toliTiiiicc of only 0.006-inch 
is allowed. ' 

The depression in that part of the 
mold which is used to form the outside 
face of the tire is cast against an iron 
cliill. The silicon content of the iron 
used for these castings averages about 
iJ.SO per cent and. therefore, the face 
of the casting is r.ot actually chilled 
as chilling is understood in the fomulry. 
The grain of the iron is rendered quite 
close and dense, but it can he ma- 
chined. 

The outside svtrface of liydraulic 
rams made in this shop arc rendered 
close and dense l)y a similar process. 
The molds for these castings arc made 
on end in round iron flasks. Small 
concave iron blocks, 8x8x2 inches, 
a number of wliich are shown in Fig. 
2, are built in tiers up against the pat- 
tern and heap sand rammed in between 
them and the wall of the flask. In 
other words they simply take the place 
of the usual thickness of facing sand 
and as a result when the pattern is 
drawn the wall of the mold consists 
of a cast iron skin 2 inches thick. 
The top part of these castings with 
the flask removed and the chill blocks 
still ill place is shown in Fig. 2. The 
entire casting is 18 feet long by 2 feet 
in diameter with a metal thickness of 
3 inches. One end is open and the 
other end is closed, the closed end 
is cast down. The casting is shown 
standing in a pit 14 feet deep, 10 feet 
long and 6 feet wide. A completed 
mold for another ram casting is shown 
standing alongside in the same pit. 
These castings are poured from the top, 
eighteen K'inch pop gates connecting 
the mold with the pouring gate. 

The core for this type of casting is 
split longitudinally and m^dc in a half 
box.'^ The two halves are made, dried 
and assembled in a horizontal position 
then the entire core is up ended by 
one of the cranes and lowered ver- 
tically into the mold. Each half of the 
core is reinforced by four long pieces 
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of 2-inch pipe and suitable hooks are 
provided at one end for attaching the 
crane. Since one end of the casting 
is closed and furthermore, since this 
end has to be cast down to insure 
solidity on the working end of the 
ram^ provision was made for locating 
and securing the core. The usual alter- 
natives in such cases would have been 
either to suspend the core from the 
cope or let it rest on chaplets on the 
bottom face of the mold. Neither of 
these plans appealed to the manage- 
ment so another method was adopted 
which has proved highly effective. 

Before the two halves of the core 
are assembled they arc laid side hy 
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half of the core is picked up and low-^ 
ered on. The two lialvcs of the core 
arc then bolted together, the joint 
daubed with slurry and the bolt holes 
filled w'ith sand. The completed core 
is then given a coat of blacking and 
ruu into the oven for a final drying. 

After drying the entire core is up- 
ended and lowered into the mold. The 
piece of shafting enters a core print 
8 inches deep on the bottom of the 
mold, /*, Fig. 2, and supports the weight 
of the core 4 inches off the bottom and 
also prevents it from .shifting from its 
cciitral position when the pre.s.surc of 
moltcMi iron comes under it. The piece 
of shafting is removed with the rest 


. 4?!' 

end of the shop where the roUtiwf ' if "* 
located and is used only when one' of' 
the other cranes is not available- 
There is one 10-ton electric traveling 
crane with a 5-ton auxiliary hoist 
built by the Northern Engineering 
Works, Detroit, and one 15-ton crane 
also having a five-ton auxiliary hoist 
built by the Pawling & Harnisch^ 
feger Co., Milwaukee. The entire cen- 
ter bav with the exception of a 20^ 
foot space at each end used for clean- 
ing the large castings is devoted to 
molding a miscellaneous line of cast- 
ings, the majority of which form 
parts of the various machines and 
appliances used in the rubber fac* ^ 



FlU. 7— A MOniPIRD TYPR OF GANTRY CRANE WHICH LIFTS THE IRON FROM THE FOUNDRY YARD AND DROPS IT ON THE CHARQINO FLOOg OT 

THE CUPOLA THROUGH THE OPEN DOORWAY SHOWN AT THE l-P-FT 


side horizontally on a pair of horses. 
The joint of one half is turned up 
and the joint of the other half is turned 
down. Each half contains a 4-inch 
core print 2 feet long in the end which 
will be down when the casting is 
poured. This print is provided to hold 
a piece of 4-inch shafting, 3 feet long, 
which ill turn is destined to center 
and sustain the weight of the entire 
core when it is in position in the mold. 
The short shaft is set in the print of 
the half core whose joint is turned 
up. The inner end is brought in to 
contact with a short iron plate which 
has been rammed up in the core for 
that purpose, while ihe other end pro- 
jects about 12 inches. Paste is applied 
to the joint of the core and also daubed 
on the piece of shaft and then the other 


of the core during the process of clean- 
ing the casting and later, when the cast- 
ing has reached the machine shop, a 
plug is screwed in the hole. The core 
is prevented from rising by two short 
pieces of rails, H, Fig. 2, resting on 
the cope and secured to the bottom of 
the mold bv turnbucklcs and hooks, H, 
Fig. 2. 

The present foundry building is a 
substantial brick and steel structure 
90 X 200 feet divided iqto three bays. 
The center bay is 40 feel wide and 
is spanned by two electric and one 
handpower traveling cranes. The 10- 
ton handpower crane built by the 
Northern Engineering Works, Detroit, 
was the first installetj and served 
until the volume of work outgrew its 
capabilities. It now is kept at one 


tories. Considerable outside work also 
is handled including among Other 
ca.stings, frames for steam hammers. 

The west bay of the shop is 30 
feet wide. One end for a -distance 
of 30 feet is devoted to bench and 
snap flask work; a number of benches 
and other necessary appliances be- 
ing provided for that purpose. A 
space of, about 50 feet at the opposite 
end of this bay is devoted to mold- 
ing odd sizes and short orders of 
cores for tire molds. The remaining 
space in this bay is equipped in a 
special manner for the production 
of tire molds in quantity. 

\ general view of the floor taken 
at 11 a. m. is shown in Fig. 1. A 
plain jar ram machine made by the 
Herman Pneumatic Machine Co,» 
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Pittsburgh, is located at one end of 
the floor and is used for making the 
drags while a similar machine situ- 
ated at the other end of the floor 
is utilized for producing the copes. 
The flasks arc laid down in lour rows 
and the runners built so that two 
gangw'ays only are required 

This bay is provided with a crane 
runway fur the entire leiigtii and in 
spanned by two 5-ton eiecinc irav- 
cling cranes, one built by tne Xortn- 
ern Engineering W orkn. iJuroit, and 
the other by l*awiing iS: Ilarni^jcii- 
feger, Milwaukee. 

Misci'llauy 111 luist liny 

The cast bay is devoted to a 
variety of u'ics. A .space at the 
north end is partitioned off to servo 
as a toilet, wash and locker room 
for the employes and is equipped with 
all the necessary facilities including 
hot and cold water. The core room 
occupies the greater part of the 
cast bay extending from the wash 
room to the core ovens. It is not 
equipped with a crane, therefore, the 
large, heavy cores for steam ham- 
mer frames, hydraulic rams, etc., arc 
made on the molding floor in the cen- 
ter bay adjacent to the core room. A 
large basement extends under the 
greater part of the core room floor. 
It is divided into several compart- 
ments and is used for a sand stor- 
age. There is a round manhole in the 
floor over each sand bin. The new 
sand for molding and coremaking is 
unloaded from the cars on the railroad 
siding outside onto wheelbarrows and 
dumped through the manholes into 
the bins in the basement. A stair- 
way leads down from one side of the 
core room floor to a gangway which 
extends in front of all the basement 
bins. 

When a quantity of new sand is 
needed a man goes down into the bin 
holding the required grade of sand 
and with a shovel pitches a .sufllcieiit 
quantity up through the manhole onto 
the floor. Hound iron cover plates 
are provided for the holes when they 
are not in use. It is claimed that 
this method of storing the sand keeps 
It in perfect condition. The state of 
the weather has absolutely no effect 
on it — a circumstance which will be 
appreciated by foundrymen who have 
to thaw out their sand in the winter 
before it can be used or who have 
seen their sand piles turn to dust in 
the summer time. An even tempera- 
ture is maintained in the basement 
throughout the year and the sand is 
always cool and damp. 

The remainder of the bay is occu- 
pied by the core ovens, blower room, 
cupolas, tumbling barrels and sand- 
blast installation. A gas fired swing- 
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jng drawer type oven built by the 
Monarch Engineering & Mfg. Co., 
Baltimore, is used for small cores and 
hurry up jobs. It frequently has 
been poiisihlc with the aid of this 
oven to make and dry a hatch of ring 
cores in an hour. Each of the two 
laige ovens i.s 7 x 12 x 28 feet and 
I^ fired at present with coke. In ad- 
dition to long cars equipped with 
"laiulards and cross rails wliich en- 
nhie tiuni lo c.urx lonr deck loads, 
the side^ of the ovens arc provided 
with racks and shelves upon which an 
iniiiieiise quantity of cores are dried 
«:very night. 

'I he blower room is on the ground 
floor adjacent to the cupolas. In ii 
are installed two 1\ 11. h'. M. Hoots 

blowers. The smaller one has not 
been used since a new' and largei 
cupola was set up. It still is left 
fully equipped and connected and 
held in reserve together with tlie 
smaller cupola. The large positive 
pressure blower is capable of deliv- 
ering 8000 cubic feet of air a min 
utc and is driven by a OO-horsepower 
motor made by the Allis-Chalmcrs 
Co., Milwaukee. It supplies the blast 
for a cupola lined to 60 inches and 
inaclc by the Whiting Eoundry Equip- 
meiit Co. Harvey, III. Abottt 30 tons 
of irfin .*5 melted every day. 

))elwcrinq Mu t nulls 

Coke is delivered to the charging 
floor by an elevator, hut the pig iron and 
scrap arc taken direct from the stor- 
age piles in the foundry yard by a 
magnet suspended from a gantry 
crane and dropped on the charging 
floor within a few feet of the charg- 
ing door. The main bridge of tlie 
crane travels on a runway which paral- 
lels the building; but th« auxiliary 
bridge which is formed of a long 24- 
inch I-hcam has a lateral movement 
which enables the operator to extend 
it 10 feet past the end of the upright 
framework. The trolley carrying the 
magnet travels on the lower flanges 
of the I-heam and is controlled indc- 
pciulentlv. This arrangement makes a 
flexible unit and reduces to a mini- 
mum what is generally considered 
the hardest and most difficult of 
foundry operations. This crane also 
carries the coke from the cars to the 
.storage pile by a large bucket pro- 
vided with a swinging door on the 
bottom which is tripped by a rope 
in the hands of a man on the ground. 
When necessary, the crane is used to 
operate a drop ball for breaking large 
pieces of scrap. 

For the general run of work the 
charges of pig and scrap are in the 
proportion of 40 and 60. They weigh 
4000 pounds each with 500 pounds of 
coke between. 


January 15, 1920 

Instructions Sent Out in 
Bulletin Form 

The Foundry Equipment Manufac- 
turers’ association organized about a 
\ear ago to promote and further the 
interests of it-? nienibers by impressing 
np<m found rymcii gencrJilly the ad- 
vantages lo he derived from the use of 
eriieunl li)iindi,> eiiuipinenl, proposes 
now to broaden the scope of its activ- 
itic.s h_\ coiKluctmg a campaign of edu- 
cation (Ml the proper care, inaintcnaiice 
and opeiaiion of siicli equipment after 
It has been installeil. 

'riic incinhiTs of this association, with 
their exjuMunce covering conditions and 
problems in all classes of foundries, 
have been in a favorable position to 
acciimul.ite facts and data. They now 
propose t(» i nihod\ this in formation in 
a senes of monthly bulletins, to be is- 
sued during the present year. These 
publications will "he sent directly to the 
execiuives, Miperintciulents and fore- 
men of all foimdries in the United 
States and I ’anada. That they may re- 
ceive the attention of the men inter- 
ested, they w'ill be mailed to the home 
.iddresses of the plant executives. An 
adjnslabh'. stiff, cardboard cover will 
he sent with the first of the series so 
that the bulletins may be filed as they 
are received and thus be available for 
reference. 'J'hc cover will be of con- 
venient pocket si/e. Only one individual 
phase of the problem connected with 
each piece of foundry equipment will 
be considered in each of these bulletins. 
It is stated that they will be written in 
a concise, practical manner and will 
eontain live operating data on ma- 
chinery and its care. 

The members of the association fol- 
low: American Clay Machinery Co., 
Bucyrus, O.; American Foundry Equip- 
ment Co., New York; American Molding 
Machine Co., Terre Haute, Ind.; Ar- 
cade Mfg. Co., Freeport. 111.; Berkshire 
Mfg. Co., Cleveland; Beryk Co.. Cleve- 
land; Blystmie Mfg. Co.. Cambridge 
Spring';. Pa.: Buch Foundry Equipment 
Co., York, Pa.; Cleveland -O.sborn Mfg. 
Co., Cleveland; I’ederal Foundry Sup- 
ply Co., Cleveland ; Foundry Fxfuipment 
Co.. Cleveland ; Grimes Molding Ma- 
chine Co., Detroit; Hanna Engineering 
Works, Chicago; II. M. Lane Co., De- 
troit; Mcl.ain-Cartcr Furnace Co., Mil- 
waukee; National Engineering Co., Chi- 
cago; S. Obermayer Co., Chicago; Pang- 
born Corporation, Hagerstown, Md.; J, 
W. Paxon Co., Philadelphia; Henry E. 
Pridmore Co., Chicago; P. H. h F, M. 
Roots Co., Connersville, Ind.; U. S. 
Molding Machine Co.. Cleveland; Wads- 
worth Core Machine & Equipment Co., 
Akron, O. ; Whiting Foundry Equipment 
Co., Harvey. III.; E. J. Woodison Co, 
Detroit; Young Bros. Co., Detroit 



Checking Mistakes in Stock Records 

Cupola Charging Sheets are Made Up Each Day Showing the Amounts of Differ* 
ent Materials Used — Entries of Pig Iron Charges are Made On 
Separate Cards (or Each Carload 


BY ROBERT STOTT 


X N The Foundhy of Dec. 15 
there was an article describ 
ing a simple s>stcin for keep- 
ing perpetual inventory. W liile 
this article was interesting as far as it 
went, we think that the author 
have profitably told how the records 
are kept to detcriniiie the amount of 
iron which has been used. Tins is an 
important detail of any stockkeeping 
system, because if an adequate check 
is not kept to catch any mistakes in 
weighing, the inventory, on which re- 
liance is placed, may in time be far 
ofT from the actual amount of stock 
on hand. Therefore, details of a sys- 
tem followed by a firm which emplu\s 
a chemist may be of interest. In tlii^ 
case the chemist keeps most of the 
records, but the plan could bt easil> 
modified to adapt it to a foundry which 
does not have a chemist. 

When iron is received at the scale 


house a notice of its weight is sent lo 
the eheniist, who also receives a notice 
from the supplier giving the grade and 
the analysis of the iron. I’he.se are 
put down on a 3 x 5-inch canl, one of 
which is shown in h'ig. 1. Later check 
determinations of sulphur and silicon 
are made. Should these not agree rea- 
sonably close with the analysis fur- 
nished by the shipper, a second sample 
i.s taken. If this .sample shows enough 
variation to warrant a.sking for a re- 
bate the firm who supplied the iron is 
notified. Sometimes this firm will al- 
low the rebate without question, at 
other times it will ask for a part of 
the sample which shows the discrepancy, 
or it may send a repre.sentative to lake 
another sample in conjunction with the 
foundry chemist. This check sampling 
is made possible by the fact that every 
car of iron is kept separate from all 
other iron. Soinctimts it is stacked 


on a pile by laborers and at other times 
it is allowed to lay as thrown off the 
car, di'iicnding whether it is lo be used 
promptly or not. IJy holding a few cars 
for ciiu-rgeiicies and using the iron as 
it is received a lot of labor can be saved. 

The chemist makes out the charge 
each day in triplicate on a standard 
8 X 10- inch form made up in pads- 
One of these is sent to the man m 
charge of getting the stock to the ciiJ)ola» 
another goes to the foundry foreman 
and the third is retained in the labor- 
atory. As can be seen in Fig. 3 this 
charging sheet tells the foreman of the 
stock laborers what iron, scrap and coke 
to put on the charging platform. This 
man also oversees the charging of the 
cupola and the charging sheet tells him 
how many charges to put in and the 
amount of dux for each charge. 

The number of charges is determined 
by the chemist after* he receives a re- 
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Report of Cupola Consumption —iron Foundry 
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port, about 10:30 in the tnorniiig, from 
a clerk who ascertains the amount of 
iron each sub foreman will require. 
Should the general foreman later iiiid 
that less or more iron is needed he gives 
the cupola tender instructions without 
consulting the chemist. The instructions 
may change the number of charges but 
not the mixture. .\ny change in the 
original program is marked 4111 the 
charging sheet by the foreman 4 .>f stock 
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he calculates the amounts of the various 
grades of pig iron, steel and cast-iron 
scrap, coke and limestone used, and 
places the figures on the backs of the 
proper cards as illustrated in Fig. 1. 
At the beginning of the week the totals 
fur the iirevioiis week arc sent to a 
clerk in the purchasing department on 
a form shown in Fig. 2. This clerk 
keeps a record of the amounts of pig 
iron on hand and the price, by grade 
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The way any discrepancies in weight arc 
checked and corrected may be seen by 
following the course taken by the car 
of pig iron recorded on the card illus- 
trated in Fig. 1. The weight of pig 
iron received is placed on the back of 
this card, at the top of the first column 
in the line marked: On hand. The first 
iron from this car was used on Aug. 
11, as shown by the dale. The fact 
that only about half the amount was 
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aria a- the cupola CHARniNn report is mxde out ry the ciiEMrsT-iT ixFinnis the foundry what iron to use and servf.s as a b.asis 

FOR the weekly REPORT TO THE PURCHABINH DEPARTMK.NT 


laborers and the sheet is returned to 
the chemist who keeps it, on file. 

Coke is handled in a similar way, 
every car load being tested for sulphur 
and ash. The scrap and sprue deliv- 
ered to the scrap yard from the found- 
ry, is weighed and the amount reported 
to the chemist who keeps a record of 
it on a card similar to the pig iron 
■card, Fig. 1. Foreign scrap is kept on 
separate cards, each car load having its 
own card. 

When the chemist receives the cupola 
charging sheet back from the foundry 


numbers only. He pays no allcnlion to 
which cars have been used. He also re- 
ceives a notice of all receipts from the 
man at the scale house. From these 
notices he checks the weight for which 
the company is billed and keeps a rec- 
ord of the amount due on orders. When 
the purchasing agent decides that it is 
a good time to order more iron, he 
consults with the chemist as to the grade 
to be ordered. However, the lime and the 
amount is finally determined by the 
purchasnig agent atcording to future re- 
quirements and current market conditions. 


taken that day, as on subsequent full 
days, would indicate that a new mix- 
ture was started about thi middle of the 
heat. The amount used the first week 
was added in the first column and the 
amount left, after subtracting the quan- 
tity used from the weight received, was 
placed at the bottom of the $rst column 
and at the top of the second. The sec- 
ond and the third week were figured 
in a similar way, but on Friday of the 
third week, the iron was reported all 
used while the record shows that there 
(Concluded on page 69) 








Conveyors Speed Foundry’s Work 

Every Half Minute a Mold on EacK of Two Conveyors is Cast — A Sand Conveyor 
Located in tKe Middle Supplies All the Molders With Sand and 
Carries the Used Materials Back to the Mixer 


& 


BY H, E. DXLLER 

CONOMIC laws control buM- <»f castings, light, inediuin and heavy. 


ness conditions and eventu- 
ally right every abnormal 


is available to the company designing a 
new foundry. Such a rirni is not handi- 


state in industry. At present capped by an old building to which coii- 


an insatiable demand for comniodi' veying machinery must he accommodated 
ties is met by labor shortage in every at an extra expense for reinforccmciils 
activity. These two opposing states and rc-arrangements ; nor is it limited 

rapidly are being reconciled b}' labor- by tlu* size and contour of a 

saving devices which give large pro- strnclnre already erected, .\ new J 

duction with a niininiimi of labor enterprise has a clear field to 

Molding machines for many years pick the method and th.‘ 

have been employed in foundries to equipment best suited for its 
elTeet this result and they con- work and design 
tinually arc being improved. Sand the building to 
handling devices arc being used to a house its ma- . 

greater extent than ever before and chinery to the 
help materially in reducing other best ad 
manual operations. More recently vanUge. ^ /jr' 
various forms of mold conveyors have / //jJnltDw 

foiigd favor as an agency for increas- y 

ing output and decreasing human ef- ^ ^ 

fort. All the accumulated wealth of 

engineering knowledge gained //f//£SXPd/ ar 

from years of study and the '// jq tin* 

practical adaptation of //y//J^MW inK a 

these different labor- X/,// / rv. to eoni, 






saving methods in 
foundries making 
a great variety 




w. 


build- 

/y ing a new' found - 

ry, to equip it with a 
full cumpleincnt of 
labor - saving devices. 
mSm An examide of .such an in- 
stallation is found in the 
Y new foundry of the Kelsey Wheel 
Co., Detroit. Until recently this 
company had no foundry but 
secured all its castings from <»utside 
sources, ft has lately erected a foundry 
building designed to give the he.st light- 
ing, ventilating and working conditions. 
This building is equipped w'ith mold and 
sand conveying systems installed by 
the Link-Ifelt Co., Chicago. Two 
mold conveyors, each having parallel 
•ides connected at the ends with a 
semicircular section arc situated on 
both sides of a conveyor which car- 
ries the used .sand to a mixer and 
back to hoppcr.s suspended over the 


molding floors. The molding ma- 
chines arc arranged in two rows under 
the sand hoppers. 

One of the.se rows 
of hoppers may be 

in Fig. 6. 

'J'he other row is 
parallel to it on the 
ojjpositc side of tlie 
conveyor. A gen- 

Y of the 

complete system 
may be obtained 

from the drawings of the plans and tie* 

v.iiious «)f the .sand-handling equipment 
and one of the conveyor.s which are shown 
in l‘ig. 3. One mold conveyor .serves 
for molds for front and rear hubs for 
a tractor. A view of one side of 

this cemveyor may be seen in Fig. 9. 
The molds are placed on the con- 
veyor ()n the side oppo.site to the one 
shown. The smgll molds arj 
for the front wheel hubs and 


large molds are for the rear 


wheel hubs. All molds 


arc poured at the end 


hown ill the foreground 


PIG. 1— THIB OANTBY-ltPIfi JIB CRANE CARRIES FIG IRON, STRAP AND COKE FROM THE STOCK PILES TO THR CUPOLA CHARGING PUTFORM , 


R1 
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and usually before they reach the point 
at \v'hirh pouring^ is taking place in the 
illustration. The conveyor has 30 arms 
made from 3-iiich pipe with extra heavy 
walls. ICach arm is htted with a .specially 
shaped tray for holding the mold, 
and another flat stand for carrying the 
cores and the spokes until they are 
placed in the mold. 

The conveyor travels 10 feet per 
minute and as the arms are 5 feet 
apart one arm passes any given point 
every half minute. This means that 
a mold passes the pouring floor every 
half minute. There are 30 arms 
on the conveyor so, at the rate of one 
every half minute, a complete revolu- 
tion is made in 15 minutes, or four 
revolutions are completed every hour. 
This means that 120 molds arc cast 
in one hour. After the mold is poured 
at one end of the conveyor it is al- 
lowed to cool for approximately seven 
FIG. TO THE LEFT, END ELEVAT»o\ OF ONE OF THE MOLD ^o\\I^^ous TO THE iiiHiiT. miiuites until it rcachcs the other 
ELmnON OF THE SAND ELEV\Toit. MiXEii AXi» umviFiEu ciul of ihc conveyor. During this 




flO. E-ABOVS 18 THB GENERAL PUN SHOWING THE SAND .CONVEYOR BETWEEN THE TWO MOLD CONVETORB-rfHB LOWER VIEW 18 A 8IDr 

ELEVATION OP TUB BAND CONVEYOR AND MIXING SYSTEM 
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KIG. 4— AFTKIl THE COPE JH HEMOVBD CAST- 

INCH AKE LIFTED FKOM THE ('O.NVEYOK 
WITH A CRAB HOOK ON A BLOCK 
AND TACKLE RIG 

time a core is placed on each of the 
flat auxiliary trays. These cores are 
carried from the core room upon the 
stand on which they are baked. The 
racks arc carried on electric trunks 
furnished by the Baker R & L Co.. 
Cleveland. Spokes also arc brought 
to the foundry floor on electric 
trucks furnished by the same com- 
pany. The spokes are strips cut 
from flat steel bars. A hole is bored 
through the center of the end which 
is cast in the hub. This end is also 
tinned as far as it extends into the 
hub. The spokes do not thoroughly 
weld to the iron but arc held securely 
by the iron which fills the hole bored 
in the spoke ends. The core and 
spokes in their position on the aux- 
iliary tray may be seen at A in Figs. 
4 and 5, 

The first operation in the produc- 
tion cycle is to make the drags for 
the front wheel. These arc made in 
duplicate on a squeezer by one moldcr. 
The cope for the front wheel also is 
made in duplicate by one molder» Both 
the copes and drags for the rear wheel 
molds are made singly, two molders 





operating two squeezers being required 
for each part. The drag is placed 
on tlio conveyor by a laborer. Another 
workman sets the lower line of spokes. 
I'hc next man sets the core and tlicn 
the upper layer of spokes are put in 
place. A laborer sets the. cope and 
the next man closes the mold, filling 
all joints with molding sand to prevent 
nmuiits. The weight connected to the 
conveyor arm is then lowered and the 
mold is ready for pouring. As may 
be seen from Fig. 4, the trays which 
carry the molds are specially designed 
to hold the spokes in their proper 
positions in the mold. One of the 
weights which has been raised from 
the mold after casting, also is shown 
in the same illustration. These weights 
are solid cast iron aivl heavy enough 
to hold down the cope without being 
clarnped. They are hinged to the arm 
of the carrier and need only be low- 
ered and raised to perform their func- 
tion. 

The molds are poured as they pass 
the cupula. This operation is shown 


Fta 5— THE FIRST OPERATION AFTER POURINQ IS TO LIFT THE WEIGHT OFF THE ¥0LD 
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in Fig. 7. The mixing ladle may be 
seen directly behind the man standing 
to the right in the picture. 

At present the pouring is done from 
bull ladles but it is planned to provide 
a 400-pound ladle on an I-beam trolley 
for pouring castings. In addition to 
the men required for pouring, one man 
is employed at each pouring station 
skimming the iron as it flows from llio 
ladle. The iron flows into a basin 
formed by the weight and ihrougli 
a gate into the cope. In the rear- 
wheel mold this gate is fonuod by 
a center core 6 inches in diameter con- 
taining six pencil gates. This core 
also serves to center the print of the 
main core of the mold which is placed 
between the drag and the cope. The 
gate for the front wheel mold is cut 
in the cope. The metal falls on the 
print of the center core and is distrib- 
uted from there through three runners. 
These two methods of lop gating have 
been adopted because they simplify 
molding conditions and give satisfactory 
castings. The hot metal as it runs 
into the mold forms a pool in the basin 
made by the weight. This gradually 
eats away a portion of the weight and 
makes occasional replacement necessary. 
For this reason the Weights are designed 
simply as possible and the expense 
of replacing them is kept at a mini- 
mum. Their life is prolonged by wash- 
ing them with graphite every night, and 
Ailing any cracks in them with graphite 
paste. 

As has been stated approximately 
seven minutes elapse from the time 
of pouring until ' the next operation 
takes place. When each successive 
mold reaches the end of the conveyor 
opposite the pouring station a man 
standing on a small wooden platform 
hits the weight with a hammer and 
then raises it on its hinge and allows 
it to fall back and rest against the 
arm of the conveyor as shown in Fig. 5. 
The mold pas.ses along to the next man 
who lifts off the cope, shakes out the 
molding sand upon a* conveyor and 
places the flask back on the conveyor. 
One of these flasks, all of which are 
made of cast iron, is seen being carried 
by the .conveyor to the moldcr at B 
in Fig. 4. While the frames for the 
front wheel may be placed directly on 
the conveyor after being lifted from 
the mold, the frames for the rear wheel 
molds must first be cooled by plunging 
into water. This difference is account- 
ed for by the fact that the rear wheel 
hub is considerably larger than the 
hub for the front wheel and makes 
its flask hotter. 

The next operation is to lift off the 
casting. This is done by two men with 
a snatch block operating on a mono- 
rail. The casting is carried over a 


grating above the conveyor which car- 
ries the used molding sand, and any 
adhering molding sand is knocked off 
upon the conveyor. The ca.sting then 
is taken to the cleaning room where 
the core sand is knocked into another 
e<nivcyor. .After the casting in lifted 
from the mold conveyor, the drag is 
taken off and ihe sand is dumped 


through the grating upon the sand con- 
veyor. Another workman cleans the 
sand from the tray and all is ready 
for another mold to be set in place. 
The sand conveying systems will be 
explained more fully later in this 
article. 

At present the completed cleaning 
system is not installed. When this is 
in operation the castings will be taken 
by a convenor moving continuously 


through a sandblast cabinet being hu^ 
with chains to trolleys on an 
This cabinet will be supplied by 41 k 
f'angborn Corp., Hagerstown, Md. 

The second mold-conveying system 
is similar in must respects to the one 
just (Icscrihcd. A section of it is 
shown ill Fig. 6. From this illustratiotr 
It may be noted that the carriers are 


equipped somewhat differently from 
those on the first conveyor. These 
carriers have flat trays and will carry ■ 
any ordinary mold. The arm of every 
second carrier is painted white to indi- ; 
cate that it is reserved for a special . 
job. The number of trays and the ; 
speed of revolution is just the same as 
for the first conveyor — 30 trays, 5 
feet apart, move at the rate of 10 feet 
per minute, thus making a complete rev- , 



KIG. 7— Tins CENTKK COKE OF TJIB KBAR AXLK II017RI.NG* MOLD IS SET WHJLB THE CONVEYOR W . 

IN M01 ruN 



56 


THE FOUNDRY 


January 15, 1920 









FIG. R-MBTAL IS POURBD FROM ll\M> I M>LF..S AT IMiKSKNT TIIKSK WlLl. UK Dl.'.PLM'En HY A lOO-POlIM) I.\I)I.K CAUKIKI) ON AN I-RKAM >YniCll 
WILL CONVKV THE QUANTITY HEQLIHKD FROM TIIK MIXER WHERE THE CUPOLAS ARB TAPPED TO THE POURI.NG END OF THE fONVEYOHS # 



FIG. 9— THIS CONVEYOR CARR1F.S THE MOLDS FOR THAnOR WHEEL HUBS. ONLY ONE CLASS OF MOLDS BEINfl HANDLED— THE POURING GANG IS 
SHOWN AT WORK— NOTE THE LIGHTING FROM THE AMPLE GLASS SASH IN THE WALLS 
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olutioQ every quarter hour in the day. 

Fig. 6 shows the details of the sec- 
ond piold conveyor and ^ indicates its 
relationship to the molding machines 
and sand conveyor. Looking at the 
carrier to the front, the two wheels 
which hold the arm may be seen on 
the track. Above them is the link-belt 
which moves the arms. A portion of 
the wheel around which this belt turns 
may also be distinguished. The top 
of the sand conveyor may be seen to 
the right with the sand hoppers extend- 
ing down from it. At the upper right- 
hand corner is shown the steel stairs 
which lead to the platform on which 
is located the sand treating machinery. 

All jobs which come to the foundry 
other than the hub castings arc cared for 
on this conveyor. At present a casting 
for the rear axle housing;;; of an auto- 
mobile is being made on every second 
carrier. On the other carriers two 
different castings are being made. The 
drag mold for the axle housing is made 
on two jafKam machines supplied 
the Clevcland-Osborn Mfg. Co., Cleve- 
land. They are carried from th'e mold- 
ing machine to the conveyor by chain 
hoists running on I-beams one of which 
is over each of the two machines. 
These hoi.<its with the J-beams tnuy be 
seen in the center oi Fig. 6. After the 
mdld is placed on the conveyor the 
center core is set without stopping"^ the 
conveyor. The core-setter stands on 
the tray as shown in Fig. 7 to place 
the*, core. The print of the core fits 
into a core gate in the cope. This 
core has six pencil gates and is similar 
to the one used for the large hub cast- 
ing on the first conveyor. The metal 
flows into this mold over the center 
core as in the hub castings described. 

The mechanical system for handling 
the melding sand is located between 
the two mold conveyors. As has been 
said the mol Is are shaken out over 
a grating i.i the floor. The sand falls 
through into a hopper underneath, and 
from here is delivered by a con- 
veyor to the lower run of an 
elevator conveyor which raises it 
to the second floor of the building 
and delivers it to a revolving screen. 
After passing through the screen the 
sand is delivered to an inclined tem- 
pering belt where the necessary amount 
of water for tempering is added. This 
belt delivers the sand to a short in- 
clined belt feed'^r which in turn delivers 
the sand to a revivefler. 

After the sand passes through the 
revivefler it fails upon the upper run of 
the main sand conveyor which carries 
the sand through the foundry to the 
molding stations. This conveyor scrapes 
the sand along a steel trough. At in- 
tervals in the trough are rectangular 
holes which lead into bifurcated hop- 
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pers over the molding floors. In this 
way all the hopperl are kept filled with 
sand.' Thi lower ends of these hop- 
pers w closed with 12-inch hand-op- 
crated gates, S%nd carried along the 
conveyor .falls , into the first hopper 
until it is "" filled.. Then excess sand is 
taken to the next hopper and so on un- 
til all hoilpers arc filled After all 
hoppers are filled the excess sand falls 
through an overflow spout at the ex- 
treme end of the conveyor. This directs 
the falling sand upon the lower run 
of the main conveyor which carries it 
back to the elevator and it again goes 
through the screen. In this way ex- 
cess sand is kept continually in mo- 
tion through the system. Gratings arc 
located in the floor the entire length of 


. . ..... . .. ,„,i . . _ • 
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while the middle roll is offset. Sand 
is fed between the upper and middle 
rolls, passes over the middle roll and 
between the middle and lower roll. The 
entrance space between the rolls is 
greater than that between the middle 
and lower rolls. 

The core sand mixture consists of 
50 per cent new sand and 50 per cent 
recfaiined sand. Two different mix- 
tures arc used. In the one o!! is 
employed as a binder, and in the other 
ghitrin forms the bond. The oil cores 
arc adapted for the smaller work. A 
few of the. cores are made on benches 
and the remainder arc made on six 
roll-over machines built by Henry E. 
Pridmore, Chicago. One of these 
machines is shown in Fig. 10. In 
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FKJ. 10 - EVEUY COUKM\KKU IS BUPPl.IKD WITH A LINK OK ( OMPRKKSEI) AlU NOTE THE AIR HOSHI 
HELD BY THE roRKmiiClt, AND IN FRONT OF THE WINDOW ABOVE TIIK OTHEIt WORKMAN 


the lower run of the main conveyor 
so that castings may be shaken out at 
any place along the floor. 

Core sand is handled is a separate 
conveying system. It is dumped from 
the railroad cars into four brick and 
concrete hoppers. These are under cover 
and heated to prevent freezing. Each 
bin has a capacity for 25 carloads of 
sand. From the bins it is carried 
by a bucket conveyor to a sand mixer 
in the core room. This mixer was built 
by the Standard Sand & Machine Co., 
Cleveland. The sand is screened after 
being mixed and then carried to the 
coremakers’ benches by a grab bucket 
hung on a monorail. Used core sand 
is reclaimed by passing it through a 
set of three rolls designed by the Kel- 
sey company. The three rolls are ar- 
ranged somewhat in the manner fol- 
lowed in steel rolling mills, with the 
difference that the upper and lower 
rolls are in the same vertical plane. 


front of the core benches next to 
the drying ovens are two black- 
boards. The number of cores made 
each day of the weq|c are recorded 
on the board to the left. The num- 
ber of the principle cores are tabu- 
lated in a separate column. The time 
that a charge is placed in the oven 
as well as the time each charge is 
withdrawn ' is recorded on the board 
at the right. The coremakers at this 
bench are making the center core 
for rear axle housings. One nDtable 
feature of the core room is that 
every coremaker is supplied with an 
air-hosc attachment. Two of the.se 
may be noted in both Figs. 10 and 
11. To the extreme left of each of 
these illustrations may be seen por- 
tions of the racks on which cores are 
dried. These racks arc carried about 
the core room on lift trucks supplied 
by the Barrett-Cravens Co., Chicago, 
and on electric trucks as described. 


5S 

The core-? are diictl in four ovens 
each ‘ of which holds four rackvS. 
These ovens whicli weic built by llol- 
c^-oft & Co., Detroit, arc heated by 
gas secured from the city mains. 
Each oven is equipped with a record- 
ing iherniometer supplied by tin* 
Taylor Instrument Co., Rochesler. 
The cores arc taken from the ovens 
on the racks by electric trucks and 
carried to the first floor in an ele- 
vator. 

A gantry-type jib crane which 
travels back and forth a distance of 
about 100 feet carries the pig iron and 
scrap from the stock yard to an 
elevated platform immediately oiitsi<le 
of the cupola charging floor. Al- 


though tlil^ crane does not tia\cl a 
great disiancr its long hooin, raiding 
and lowering, and revolving in .i 
circle, enaiilcs it to co\er .i largc 
area ground, rrequonily pig iron 
IS taken from the car in which it was 
received and delivered direct to the 
charging j>bitforrn hy the craiir. At 
other times the pig iron is unlo.ide<l 
on the stock jnle and later dclivvre(l 
from there to the charging pl.ufoim. 
While the pig iron is handled i)y 
a magnet, coke is taken to the eharg 
ing platform hy the crane in a grab 
bucket, shown in the foreground of 
the illustration. 

Two cupolas made by the Whiting 
Foundry Equipment Co., Harvey, 111., 
Iiave been installed. One of these 
cupolas is lined to 42 inches diameter 
and the other to 54 inches. The 
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hinaller cupola at present is in use 
almost exclusively. Tlie charge in 

this cupola consmts of 400 pounds 

of .scrap iron. 600 [loiimK of No. 2 
pig iron and 10 or 20 pounds of 
fcrmsilicoii. The latter eont.iins af>- 

pruKimatelv 8 per cent .silicon. I?e- 
Iwcoii the charges of metal, 100 

j)oniids of coke arc used. Scrap iron 
from tin; cast of the previous day is 
pul in tlie first ch.xrgcs with 10 
pounds of fcrrosillcoii. After this is 
all used, foreign scrap is substituted 
and the amount of fcrrosilicon is in- 
creased from 10 to 20 pounds. A 
record of the amounts charged is kept 
on a largc blackboard bung on the 
wall of the charging room, so that 


any pcr.son coming into the room at 
once may '*ce what h.is been done, 
lion from the cupola is caught in a 
.?00U-ponnd reservoir ladle in ruder 
that it niav become better mixed be- 
fore it is poured into the casting 
ladle. 

Stuntifii Mivin(f 

'J'he chemist has entire eliarge of 
mixing and melting the iron and is 
respoii.sible for its quality. To de- 
termine whether the iron is satisfac- 
tory a number of intermittent tests 
are made. The amounts of silicon 
.Old sulphur in the iron arc fouml by 
chemical analysis three times a day. 
Frincll tests arc made frequently to 
ascertain the hardness of the iron. 
Transverse Ic.sls are made on a 1-inch 
square bar. This size bar has been 
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found to give the most concordant 
results. 

Temperature Ls a most important 
consideration in ca.sting the metal 
and heat tests arc made frequently 
by noting the length of time required 
foi the pool of iron in the pour- 
ing basin of certain castings to set, 
rniiniig is continued through the 
entire day about 25 tons being melted 
during the W'orking period. Blast is 
turned on at 7:50 a. m. and about 
ft: 15 iron is tapped. The air is shut 
off 15 minutes for lunch and finally 
for the day shortly after 4 o’clock. 
'J'he dump from the cupola is cleaned 
in a water mill built by the W. W 
Sly Mfg. Co., Cleveland. 

The building lias a roof with two 
monitors. The sides arc glass sash 
from the sill to the roof. These sash 
were furni.shcd by the David Lupton's 
Sons Co., Philadelphia. This type of 
construction has the disadvantage of 
requiring a large amount of heat to 
keep the plant interior warm, but 
it has the great advantage of giving 
plenty of light in the shop. Fig. 9 
illii.strates the clear illumination fur- 
nished by the wall of glass. 


Acids For Fickiimf; 

Question — Please advise us tlie best 
known melliod of pickling cast iron. 

best mitluxl to use 
will depend upon the condition of the 
castings before cleaning and the ppr- 
poscs for whicli they are intended. In 
one method of pickling the castings arc 
placed in a bath of bydrofluoric acid 
diluted with eight limes its bulk of 
w'ater. 'riic casiii.gs may be .'illowod 
tv) remain in the hath any length of time 
after the s.and is all eaten away as the 
acid does not attack the metal. After 
the castings are removed from the 
pickling sol III ion they should be washed 
thoroughly iu clean hot water. One 
disadvantage of this method of pickling 
is that the oxide scale is not cleaned 
from the casting, but there would be 
little such scale on iron castings and 
it would not be objeciioiMblc on cast- 
ings for some purposes. 

Other methods for pickling require a 
pickle of hydrochloric acid diluted with 
three times its bulk of water, or a pickle 
of sulphuric acid diluted with five times 
its bulk of water. It is necessary to 
remove the castings from these solu- 
tions as soon as they arc cleaned and 
wash them in hot water, otherwise the 
acid would continue to cat the ii^pn and 
cause an undiu* waste of acid and metal. 
Castings arc sometimes cleaned with 
hydrofluoric acid to remove the sand and 
afterwards put in a pickle of cither 
hydrochloric acid or sulphuric acid to 
remove iron oxide scale. 



FIG. 11— A ItEfOItl) OK TIIK .MI.MllKU OK KORRS MAUF: WU TOE TIME TIIK KORR 0VI':XS ARR 
(’I.OSEP AM) 0PENKH IS KEPT ON TWO RLU'KIIOARD.S 



Training Men For Foundry Duties 

Existing Conditions in Foundry Labor Demand a More General Use of 
Short Time Training Systems for the Apprentice Labor 
and Unskilled Help Now Available- 


O rivIN'Ci tlie stu-ss ol Well, 
tlic tiainiiiii* and dilution 
M-rviec oi ihe rnitrd Slates 
department of lalior dis- 
covered that many ludpfni features 
of ori;ani7ed training; .is applied to 
the ]jroduction of war materials were 
equally appliCfible to i>eacetime in- 
dustry. Therefore, iuiniodi.ilelv alter 
the signing of the armistice thi‘* serv 
ice was reorganized umler the name 
of the United State.s training .service 
to assist all industries, desiring as- 
sistance, to establish methods of train- 
ing their workers within their shops 
Among the. industries that lequcsted 
a.ssisitaiice of this seivice were m;i- 
cliiiie, tool, te\lile, shoe, rubber, 
foundry and others. 

With the nuinlier of available train- 
ing experts limited, •and a due dale 
of June 30 set for the completion of 
this work, C. F. Clayton, director 
of the service, realized that only a 
fiMCtion of tliose f.irtories seeking 
lielp could be accommodated, and 
iherefoie delegated to difTeiciit com- 
mittees the task of outlining rcconi 
meiid.iliims .ipjiliialde to the pai titu- 
lar imlustries most nrmmtiy requiring 
ami desiring assistant e 

'File eo'umittee on foumliy tiamiug 
confined its activities to the lollow- 
ing schedule: 

1. Confer with loninliv organi/a 
tions, chibs, owners ami managers 
throughout the country, to ascertain 
their attitude and oi»inioii 
2. netermiiie by ineaiis of a ques- 
tionnaire- - 

(a) Character and extent of train- 
ing being carried on at present. 

(b) Reasons for present lack of 
training. 

(c) Kxtciit to whicli training is 
desired. 

< 3. Outline recommendations for the 
guidance of those instituting foundry 
training covering anprcnlicesliip train- 
ing, upgrading and training foremen. 

The foundry organizations con- 
ferred with were not only interested 
and enthusiastic, hut appointed coiii- 
inittccs to co-operate. Aside from a 
small minority (less than I per cent) 
the owners and managers were en- 
thu.siastic and pledged their support. 
About 1 per cent of the 646 foundries 

From • paper preRenteil at the FtCladelphia eoiiveii- 
tlon of the Amerlean Pniindrymon's fU!.forlBtlon. The 
author, C. C. Hrboeii, was with the Unltml Rtatea 
department of labor, tralriliiK Re:Tlce. Stamford, Conn. 


BY C. C. SCHOEN 

iiiv fstig.itvd h.ivc a tlcfiiiilc progiaui 
.md less iluin 1 jiei cent give Icch- 
I'ical instruciioii ()| the 4-l() louml- 
ries rejilviiig on llu. u]*gi.idiMg ques- 
tion, (\^ per cent are aciivc lu up 
giading their help. Flic chart shown 
as Fig. 1 illustrates the extent to 
which training is cariieil on at pie^ 
cut in foundries locati-d in dllfi-ient 
parts of the country. 

C'onsidcriiig the high tnrn-ovei lur- 
valent in foundry apprenticeship, 
which in some cases has been given 
as high as l.sO per cent, it is evident 
that the number conit)]i ting theii 
.ippreiiticeship is veiy small. In gen- 
eral, the following reasons were given 
lor the present lack of apiuenlicc- 
sliip training: 

Reluctance of young men to engage 
in foundry work. 

Fast' with which many young men 
with limited experience and knowl- 
edge can .secure eiiiplovmeiit as 
jourticymt . 

'Fh<‘ teiulciicv of foiindiv cmi>Ioycs 
to discouragi* «i]>i>i entices 

lii.'ibilitv of fonmliv' owners to 
master their training [irohlems, etc 

Tallies of the leluctauce ol young 
men to engage in fourilrv woik have 
been given as low vv.qp’s, inis.mit.iry 
conditions, laboiious work, moiioin 
uoiis roufim*. adverse influimce nf 
public schools, the four 3 ear aiqu'eii- 
li(eshii> clause, lack of any souml, 
tiraitical, or deliiiitf training jirogiam, 
.iiid lack of ])ioper incentives 

'Flic effect of lhc.se causes on 
foundry .apprenticeship, as ilhislrated 
by the cliait, is the low perreiuage 
of apprentices eiileriiig this work and 
the result that few of those who enter 
com]»lete their apprenticeship. 

In order to solve the wage p.iih- 
lem, a few foundries make a practice 
of studviiig the cost of living in their 
town and gi anting api>renti< es' cost 
of living plus a i»ercentage, ranging 
from 10 to 70 per cent. 1 he highest 
percentage is paid to .apprentices in 
their last year of apprenticeship. 

A handicap, which many foundries 
have applied to their apprenticeship 
systems, is “inertia of habit.” Sys- 
tems with the indentured agreements 
and rates of pay instituted 15 years 
ago, are still in use, although perhaps 
not operating. 

Working toward iV^c elimination of 


tliL ^.iTei’t of lovi vvage^, the four- 
vear .ii)pj enticesiup clause, the in* 
-titution of jMoper incentives, etc., 
.1 plan is being dcveli)ped whereby 
..n apjneiUice’s work, length of in 7 ^ 
ilcutiired period and tonipensation iS 
dependent upon meiit and accom- 
plishment ratio r than time This in- 
volves placing all apprentices on a 
two months’ tiial. and those ac- 

ci pted at the end of every six-month 
period are graded into classes as 

follows: 

Class A, .apprentices .-serving 825 
hours per period. 

Class it, apt»rentici:s serving 962 
hours per period • 

Class C, apprentices serving 1100 
hours per period. 

'The compensation is as follows: 

Pi‘ri(i(|H of rut Ire 

I'ounir 1 2 3 I 5 0 7 % 

Pi*r (vnl Ilf JO ir- 

fjm.irriP pay . . 33 30 ,3f> 43 47 i2 58 

'J'o ov ercoinc the laboi ions and un- 
sanitary conditions existing in man)- 
loiindnes, the adoption of sanitary^ 
safety and kilmr-saving regulations 
recnmmordctl by (lie .Vmerican 
h'oiindrv nu-u\ association and others 
i- nvoimncndt-d. The bdlowing quota* 
lion finm a h.iler receivc'l indicMivC 
of vvirii is iKing avcoinpiishcd in this 
direction 

*'* * W'e aie trying to gradually 

induce men to become foundry cm- 
pinves and to place the entire foundry 
on a higher plane, as \vc find that the 
average workman seems to fed that 
tlie foimdiv is haid work indeed and 
dis.igrei able plaec to work. To offset 
this, we have built what wo believe 
to be the liglilest, cleanest and best 
ventilated foundry in the United 
.St. lit s; luivc installed lockers for the 
men’s clothes, shower baths, drinking 
fountains, ample ventilation for sum- 
mer .'ind ample heating in the winter; 
which makes the foundry a coinfort- 
.ihle and desirable place in which to 
work.” 

To eliminate the condition of 
iiioiiolonv, and to work toward a 
sound, practical and definite training 
progiam, the committee recommends 
a more general routing of appren- 
tices into the different branches of 
foundry work and co ordinating this 
practical experience with definite, 
practical technical instruction. 

'Fhe machine and tool industry in 
a few cities ha.s sought to acquaint 
the public school authorities with the 
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low standard in the foundry and ap* 
prentices apparently find a short term 
sufficient to measure up to the stand- 
ard set. 

The tendency of foundry employes 
to discourage apprentices must be 
overcome through education. Many 
employes sincerely and honestly dis- 
courage apprentices because they labor 
under unsanitary and unsafe condi- 
tions. There are other employes, 
however, who discourage apprentices 
because of selfish motives. Cases 
have been brought to light where 
journeymen and foremen advised ap- 
prentices* that a study of technical 
subjects was nonessential and at the 
same time they secured for ^heir 
private study copies of lessons given 
apprentices. 

The inability of foundry owners to 
master their training problems is 
chiefly due to lack of knowledge of 
the subject and the fact that they too 
often delegate this work to an over- 
burdened foreman or a person in- 
competent to effectively operate ilic 
plan. 

A clear conception of the purpose 
in view, an understanding of the 
methods and kind of authority neces- 
sary to achieve this purpose, ability 
to secure co-operation, cciitrali/alion 
of training responsibility, a definite 
training program, v practical instruc- 
tion, workable standards, accurate 
records, and a square deal, arc essen- 
tial to success. 

F-xisting conditions in the foundry 
industry nece.ssilatc a more general 
u.se of the upgrading system, which 
involves an intensive short-tirnc train- 
ing of the present labor and semi- 
skilled help. 

In order to meet this condition and 
at the same time pave the way for a 
broad training, the branches of train- 
ing have been divided into units as 


no. l-^HAKT SHOWINQ KKUTION OK NUMBGH 
OK AITKBNTICKB TO TOTAL KMl’LOYEL) 

AND TO TOTAL NUAIBEU POSHlJtLH 

importance of its trade by delegating 
a competent mechanic or engineer to 
lecture before the tcacher.s' associa- 
tion on the character and importance 
of its work, and the opportunities 
existing for developincnt. I am quite 
certain that a half-hour talk by a 
competent foundryman to a group of 
public school representatives would 
arouse in them a deep interest and 
respect for the foundryinen's trade. 

The case with which many young 
men, with limited knowdedge and 
experience, can secure employment as 
journeymen is a direct result of lack 
of training. We ^ave established a 
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Branches of Training For Upgrading Foundry Students 


WORKKR IN ClKANlNC OlpaRIURNT 
Matcr'sls— Sand, Ab.aulves, gases, adds, mlse. 

Efiu:pm<>ni— Scratch Urusheii. clijtcis. ii. miiivis, flies, etc. 
Ope.ulloiis-~Cleauliig, lliiu>hiug, msortiiig, lepolrlng, mixing, applying. 

Assistant to Meltcr 
Materials Pig, scrap, fluX, fuels, refrarlories. 

Equpmrikt — Shop and its constiurlioii. 

0|>eraiions~Chaigliig. (Iriiig, drawing, repairing. 

Pouring 

Materials — Sands, clays, blackenings, misc. 

Equ.pincnt'-itbop and Its couEtruction. 

OpeiAljons— Linuig, baking, pouring, care of ladles. 

^ Cohemaking 

Materials — Sands, binders re-eiifureeinenlE. fuels. 

Kktuipinent— Kbnp and Its cnrisiriiction. co cmakera*. 

OpciulloiM— Mix.ng sands, rauimlng, ventiiig, re-ejiroreing, baking. 

^Lachinb Molling 

Matci1als->-8and8, raringa, pa. tings, pa Items, misc. 
lfi(]U.pnieiit-< Machines and Ihrlr construction. 

Operalloiis — Tempering sands, tamniing, n:*eiiro.‘elng, venting, finishing, 

setting cores, securing, pomlfg. 

Bkncii Molding 

Materials— Sands, facings, partings, patterns, mlse. 

Equipment — Shop and Its eonstruetlon, molders'. 

Operations — Tempeiiiig s.iiiils. ramming, re-cnforcliig, venting, finishing, 

setting eoiOB, sceurlng, pouring. 


SiPK Floor Molding 

Materials" -Sands, facta, partings, patterns, mlse. 

Equlpminl— Shop niid Its eonstruetlon, moldeis'. 

Operations— Tempciing sjiiiIs, ramming, re-cnforclng, venting, finishing, 

stUiiig coca, securing, pouring. 

Crank Floor Molding 

Malerlals —Ftanda. facings, p.irlta, patlenis, misc. 

Kquipmciii- -Shop and Its eonslrucliun, luolders'. 

Opcnitioiis - Temiieiing sands, rammuig, re-enfordng, venting, finishing, 

bcUing co.es, securing, pouring. 

Loam Molding 

MitcrlalB— Rands, facings, ptirtlngs. patteins, bricks, mlse. 

Kqirpiiiciit Simp and its construction, rlKKiiig, molders'. 

Operations Laying bricks, aavt'plng, Onishuig, baking, assembling, secuT' 
Ing, pouring basins. 

Assembling 

Materials— Rands, faelngs, chaplets, mlse. 

Kqu.pment Shop, assemblers’. 

OpCi at ions— Lifting, setting cores, securing, pouring basins. 

Beat Tmeating and Annealing 

Mateiials — Ilefroctorles. fuels, mlie. 

Kqulpnieiit- -Loealion. construction. 

Opcrutluns— C'liurging. heating, drawing, repairing. 


shown in the accompanying table to 
permit those desiring a broad train- 
ing to gain experience and knowledge. 

In instituting an upgrading sys- 
tem, consideration should be given 
to — 

Centralization of training respon- 
sibility. 

Definite training policy. 

Location of training activities. 

Competent instructor. 

A detail study and analysis of each 
job in order to establish a standard 
time and a best method. 

Issuance of standard practice in- 
struction. 

Record form, including standards of 
quality and quantity. 

Follow-up system. 

The record card, shown in Fig. 2, 
is representative of a type being de- 
veloped at present. 

In conclusion, the writer suggests 
that a definite stand be taken in re- 
gard to the following: 

Extent to which apprenticeship 
training is essential. 

A standard of merit and accom- 
plishment toward which training 
should be directed. 

A standard form of indentured 
period. 

Branches, of training. 

"l^ength of indentured^ period. 

Character of instruction. 

Securing co-operation of public 
schopls and assistance through the 
Smith-Hughes act. 

Hours and time of instruction. 

A standard record form. 

Compensation. 

Incentive. 

Reward to graduates. 

The establishment of a central 
clearing house to gather, develop and 
distribute literature and information 
tending to develop knowledge and 
higher intelligence in foundry work. 

The last suggestion has been sub- 
mitted by Dr. Richard Moldenke, Pat 


Dwyer, and other.s. Mr. Dwyer has 
submitted a suggestion in writing as 
follows: 

''Instead of trying to get a compe- 
tent local instructor for each plant, 
a feat which is neither practicable or 
possible, a central bureau should be 
established. A series of condensed 
papers could be prepared on every 
phase of standard foundry practice, 
each one by an acknowledged prac- 
tical expert in his line. Copies of 
these papers would then be available 
for any man anywhere who wished 
to take advantage of them. The 
merits of this plan arc that only the 
best mctliods would be in circula- 
tion; only those who are really in 
earnest would take advantage of 
them; and by having a competent 
representative body to sponsor* and 
finance the scheme, the cost would 
not be excessive in any particular 
case.” 

Ill the final analysis, the succcs.s 
or failure of this work will depend 
upon the extent to which foundries 
will institute and promote training in 
in their own shops. The problem should 
be handled in each locality, individually. 

There is a strong tendency among 
foundrymen to let the other fellow 
do the training and a few foundries 
have stated that they arc not bother- 
ing with apprentices because they 
employ only first-class molders and 
prefer to hire these finished mechanics 
as best they can. 

If every foimdryman will appreciate 
the fact that his experience and 
trained men will do most toward the 
progress of the foundry and then 
honestly and wisely endeavor to pro- 
mote such training as is best ap- 
plicable to his particular foundry, a 
start will be tP&<ie, the results of 
which may far surpass expectations. 


Organizes New Foundry 

The Vassar Foundry Co. has been 
organized by J. C. Green and M. B. 
Giterson for the manufacture of light- 
gray iron castings in Vassar, Mich. 
The company is capitalized at $40,00(X 
Ground has been, broken for the first 
ol four units, each one of which will 
be 60x 160 feet. It is expected that 
the first unit, employing 50 men will 
be in operation by Feb. 1 and the 
others will be finished and placed 
ii operation during the year. J. C. 
Green, the president of the new com- 
pany, also is president of the Modern 
Pattern & Machine Co., Central Pat- 
tern Works, Newlin Coreoil Co,, and 
the Gratiot Welding Co., all of De- 
troit; and the Pattern & Castings Co., 
Saginaw, Midi. M. B. Giterson is 
manager of the new company. 


Completes New Factory 

The Lindsay Chaplet 8t Mfg. Co., 
Harrison buildfng, Philadelphia, prac- 
tically has completed a factory cov- 
ering an area of approximately 19,000 
feet at Marcus Hook, Pa., to be used 
exclusively in the manufacture of 
foundry chaplets and light metal spe- 
cialties and employing about 50 work- 
men. The main building and ex- 
tensions were constructed by W. W. 
Lindsay & Co., Inc., Philadelphia. 


A core mixture recently patented by 
J. P. Elliott is formed by mixin<g pul- 
verized asphalt with the core sand. 
As the asphalt lacks binding proper- 
ties before it is melted, the inventor 
also adds flour to the sand to give it 
plasticity. The cores are baked until 
the asphalt melts. 
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-VIEWS OP THE LABORATORY OF MARION STEAM SHOVEL CO.. WHERE STEEL IS ANALYZED AND TEST B-VRS TESTED FOR PHYSICAL PROP! 





Kli! 5 Modem uleain sbovel dipper The dipper front and troth nro of mtinKiHiose steel 


Making 
Mangfanese 
Steel by tke 
Open-Hearth 
Process 


Steel Containing 12 Per Cent 
Manganese la Made by Open 
Hearth Instead of Bessemer Proc- 
ess Usually Employed — Method 
of Addini; Alloy and Quenchini^ 
Heat Treated Castings Unique 

BY £. L. SHANER 


TKEL always has been an 
important factor in the de- 
velopment of equipment em- 
ployed to perform the ardu- 
ous tasks formerly accomplished by 
manual labor. This is especially true 
of 'Steam shovels and dredgittg machiti- 
cry, which have undergone a steady 
and rapid development since 1834 
when the first power shovel was built 
at Springfield, Mass. The most not- 
able improvements have taken place 
during the past decade when the de- 
mand for machines of large capacity 
and great power caused designing en- 
gineers to seek material especially 
adapted . to the great variety of re- 
quirements imposed on the cliffercnt 
parts of the machines. For instance, 
in certain castings used in the con- 
struction of power shovels, ability to 
withstand the abrasive action caused 
by contact with stone, sand, slag and 
similar substances is essential. It is 
particularly important that dipper 
fronts and teeth possess this property. 
By constant study of the requirements 
for steel working in contact with steel, 
engineers have taken cognizance of 
the fact that pinions are subjected to 
far greater wear than the gears with 


w'hich they mesh. To equalize this 
dilTerence, the pinions have been made 
of steel having greater resistance to 
w'car than the steel of the gears. This 
is only one instance of many in which 
special specific demands have been 
made of the materials entering into 
the construction of excaViition ma- 
chinery. 

Manganese is known to impart un- 
usual toughness to steel and for this 
reason manganese steel is generally 
employed in parts subjected to ex- 
cessive wear. The common practice 
at present followed by manufacturers 
of manganese steel for this purpose 
calls for a manganese content of 
from 11 to 14 per cent. 

When manganese steel Viras first 
made in the United States, steel- 
makers employed the aci'l bessemer 
process for melting the .steel and 
added the required amount of man- 
ganese as the metal was being tapped. 
Either this practice with slight modi- 
fications, or the electric furnace pro- 
cess now is followed in practically all 
manganese ■^teel works in this coun- 
with but few exceptions. One of the 
makers of manganese steel employing 
the open-hearth furnace is the 


Marion Steam Shovel Co., Marion, O. 
In common with other firms, the 
Marion company first employed con- 
verter steel as the basis of its man- 
ganese product, but several years 
ago open-hearth metal was adopted 
for this purpose and has been used 
with unusual success. 

The company’s preference for open- 
hearth mct.*il is based upon the be- 
lief that with this process it is easier 
to maintain the phosphorus content 
at the low percentage desired. More- 
over, the authorities at this plant are 
convinced that not nearly as matiy im- 
purities arc carried into the metal 
poured from open-hearth steel as in 
that in which converter steel is the 
base. As is well known, bessemer 
steel requires more deoxidation than 
open-hearth .steel, and it is pointed 
out, therefore, th.il the addition of 
nianganc.se to open-hearth metal, in 
which the real need of a deoxidizing 
agent is less than in the case of con- 
verter steel, leaves the resulting prod- 
uct unusually free from impurities. 

At Marion the making of manga- 
nese steel is carried on in the steel 
foundry where castings ranging in 
weight from one pound to 16 tons 



04 " THEFOUNDRY • January 15, 1920 
















-A'./ 





















's 

■.'M. 



Si 

'i; 


















FIG. C VIKW OF A 20-1’ON OPEN IIEABTH FURNACE PROM CIIAROINIJ SIDE 


are made. The tonnage of manga- 
nese steel averages approximately 5 
per cent of the total cutput of the 
foundry. In October, a month some- 
what below the average in produc- 
tion, 63.636 pounds of manganese 
metal was poured. 

Description of Foundry 

' The melting equipment consists of 
a 20-ton, nontilting, basic open- 
hearth furnace and a small oil fur- 
nace for ferromanganese. The open 
hearth is at the south end of the 
cast bay of the steel foundry and is 


served by a floor-type charging ma- 
chine made by the Wcllman-Scavcr- 
Morgan Co., Cleveland. The mold- 
ing floors extend the entire length 
of the main bay and northward from 
the charging platform ift the east bay. 
The main bay is commanded by one 
30-ton and two 10-tdn electric travel- 
ing cranes and the side bay by two 
10-ton cranes. The cores, which are 
made in a core shop situated in the 
east bay, are baked in a coke-fired 


oven adjoining the east wall of the 
building. Molds are dried in a car- 
♦ype, oil-fired oven outside of the 
foundry building. Provision has been 
made for moving oven cars by means 
of steel cables operated by power- 
driven drums. 

A novel arrangement has been 
adopte<j foi handling the molten metal 
preparatory to pouring. When it is 
desired to make a heat of manganese 
steel, the furnace operator is given 
instructions to make steel of the re- 
quired analysis. In the meantime, the 
necessary amount of 80 per cent fer- 


romanganese is charged into the small 
furnace. 

A large ladle is placed on the plat- 
form of floor scales directly under 
the spout of the small furnace, and 
the balance weights are set for the 
amount of manganese required, proper 
allowance being made for the weight 
of the ladle. In predetermining the 
exact amount of metal to be tapped, 
the condition and quantity of slag is 
taken into consideration. After the 


manganese has been tapped into the 
ladle, the balance weights are ad- 
justed for the addition of open-hearth 
metal, which is bottom-poured from 
a large crane ladle. The rush of 
molten steel into the bottom of the 
mixing ladle has a stirring effect upon 
the contents and thoroughly distri- 
butes the manganese. 

Process Modified if Desired 

Another method of mixing which 
has been used successfully consists 
of pouring a quantity of open-hearth 
steel into the mixing ladle, adding the 
manganese, and then the remainder 
of the open-hearth metal. With either 
of the methods described it is pos- 
sible to produce metal conforming to 
the following specifications: Carbon, 
1.10 to 1.30 per cent; phosphorus, 0.055 
per cent (maximum); sulphur, 0.04 
per cent (maximum); and manganese 
11 to 14 per cent. Steel of this ana- 
lysis is used for dipper fronts, teeth, 
rack and pinion castings, elevator 
dredge buckets, latch plates, wearing 
plates, propelling gears, pinions, etc. 

Just prior to pouring, the metal is 
thoroughly teemed to insure soundness. 
In distributing the molten steel to the 
molds, it is bottom poured from the 
ladle in which the open-hearth steel and 
manganese were tapped at the furnaces. 
As a rule the metal is handled in 6-ton 
ladles, it being possible to fill two ladles 
of this size from each heat of the open 
hearth. The capacity of the furnace is' 
three heats per day. 

After the molds are shaken out tlie 
castings are ready to be cleaned In 
a building south of the steel foundry 
which is entirely devoted to this work, 
after which they are subjected to the 
usual heat treatment for manganefs 
steel. * This consists of heating the 
castings to a temperature of about 
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FROM HEAT TREATING OVEN AND ABOUT 70 BE THROWN INTO QUENCHING TANK 




January 15, 1920 

1800 degree! far apiiroximitely 8 %o 
20 hours depending on the size and 
shape of castings, folloived by quench* 
ing in water. The equipment for heat- 
ing and quenching is decidedly novel. 

The cleaned castings are placed on 
oven cars, the front doors of the 
ovens resting on onjj^ end of the cars. 
Each of the two ovens is about 6 
feet wide by 14 feet long and is 
hand fired with coal. The tempera- 
ture of each is registered by electric 
pyrometer recorders in the office of 
the company metallurgist. When the 
pastings arc ready to be taken from 
one of the ovens, a steel cable is 
hooked to the car and it is slowly 
drawn out by means of a power 
drum. 

As the car is drawn from the 
furnace it runs on a track pivoted 
longitudinally over the quenching tank 
shown in Fig. 9. As the car nears 
its position on the tilting portion of 
the track a workman throws a lever 
which raises two hook-shaped cast- 
ings to a vertical position, where they 
engage the axles of the car, which 
IS held tight against the hooks by 
the tension of the cable. The car be- 
ing securely clamped to the track, air 
is admitted to an air cylinder under- 
neath, the rising piston of which tilts 
the track to an angle of about 45 
degrees, where further tilting is pre- 
vented by wooden stops. The rapid 
tilting of track and car causes the 
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castings to slide off into the quenching 
tank, which is filled with water. The 
castings are recovered by means of 
a traveling crane which spans the tank 


and is operated from a nearby control 
station. 

In order to keep a close check on 
the chemical composition of the steel, 
the metal of each ladle is completely 
analyzed in the well-equipped labora- 
tory maintained by the Marion com- 
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pany. Test bars are taken from .each 
ladle tapped from each heat, and ca^ 
the date and heat number for identi- 
fication. Each test bar remains with 


the castings throughout the heat treat- 
ing process, after which it is tested 
for physical properties. In case a 
defect is reveak^d by the testing of 
a bar, all of the castings poured from 
the heat are again heat treated. An- 
other test for physical properties ta 



Fia. OVISN CAR ON PIVOTED TRACK DIRECTLY OVER THE QUENCniNG TANK— ASTER CAR 18 
ANCIIOHED TO TRACK BY HOOK OVER AXLES. TRACK AND CAR ARE TILTED TO ANGLE OP 45 
DEGREES WHICH IS BUPFICIENT TO IIUKL ALL CASTINGS IN^P BATH SIMULTANEOUSLY 
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made and if no defects are revealed 
the castings are considered satisfac- 
tory for use. In case the test indi- 
cates that undesirable qualities still 
aie present, the entire heat is thrown 
out. 

Although comparative costs of the 


■bessemer and open-hearth processes 
for making manganese steel are not 
available, the estimates made by the 
company based upon melting losses 
indicate that the open-hearth process 
is as economical if not more so than 
the more generally used converter 
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method for making the same castings. 

The steel foundry of the Marion 
company is in charge of Marshall 
Post, and the' laboratory work and 
all problems pertaining to the metal- 
lurgy of metals are under the diree 
tion ot Ralph Young, metallurgist. 


How Tie Rods for Ore Docks Were Welded 


HERMIT welding was em- 
ployed by the Algoina Steel 
Corp , Ltd., Sault Sle. Marie, 
Canada, in an emergency Iasi 
July. Tt was uecessary to make 13 
pieces of 33-4 -inch square rods by 
welding four picce.s together in each 
case. This re(|iiircd three welds for 
every rod, making 39 welds in «all. 
When finished they w'cre to be u-sed 
as tie rods from a coiierete ore dock 
to an anchor wall. This required a 
length of 185 feet. The nature of the 
subsoil and the exces.sive loads of ore 
placed in storage back of the dock 
made it necessary lo get a substantial 
lie-back to prevent any slip in tlie 
concrete wall. Therefort, any defect 

in the weld which would have caused 
weakness and allowed the bar to break 
would have been serious. 

Tensile Tcst€ Made 

Three tensile tests were made of 

thermit welds with the following re- 
sults: 

Tensile RtrvitKili Kloncation 

Lhs per .sf|. in. % In 2 In 


Original bar 4HM0 52.^% 

Nn. J welil 27.1MII1 2 .1' o 

No, 2 Held !)a.200 (10% 

No. 3 Held 4-1. 8K0 4 0% 


The average tensile strength of 
the.se tests show the bar to be 85 per 
cent as strong in the welded sections 
as it was in its original form. Sample 
No. 1 had a slight pipe in it and the 
result of the test would indicate that 
this probably caused a considerable 
reduction in its strength. In preparing 
the sections for. the tests of the newly 


welded portions, a slmrt piece of the 
334 -inch sriuarc rod about seven inches 
long containing the weld W'as cut out. 
1 Ills was put in a crank shaper ami 
machined to fiat surface.s on three 
sides. Jt was then pul under a power 
hack saw and quartered. Three of 
tlie.se quarter.s were then turned down 
lo test pieces having cross sectional 
ari-a of 0.7854 square inch, or about 
per cent of the cross area of the 
origiucal bar. 

The results of these tests decided 
the .Algorna company to use the 
thermit process for welding the bar.s 
in sjiite of the dilficulties to he en- 
countered in the application of this 
metliod of welding Jioats were due 
at the dock within a week and the 
water was high, with not suflicienl 
time to pii'pcrly colTerdam each weld. 
However, by the use of a steam pump 
and constant bailing, the water was 
kept low enough to get at the welds 
and work started on July 9. It was 
completed on July 17, in the following 
order: 

July Wrtils 

9Ui .1 

lotb 

11th 5 

12ih 6 

13lh 5 

14th 15 

Ifilh 5 

Kith IS 

17th A 

Total .39 

This w'ork was done by (.’liarlcs 
Fosherg wdtli a force of six workmen. 
About 40 pounds of thermit was used 
for each w'cld and, on an average, two 


hours w^ere reciuired for heating a 
weld. 1'he accompanying sketch shows 
roughly a mold on place on a bar with 
the method of gating. 


Venting Method Provides 
Free Passage 

£>y y. C. Klohn 

A device which can he used to ad- 
vantage in cores which are difiicult to 
vent is made from fly screen and bee'' 
wax. For example if a vent is needed 
2 X 34 X 24 inches, cut a strip of 
common fly screen 6 x 24 inches and run 
it through melted bees wax which wdl 
lill all the square me.sh. When the 
W'ax has set, make three folds on the 
6-inch width and the vent will be com- 
plete. This vent may be bent to any 
desired shape and rammed uj) with the 
core. The heat of the oven will melt 
the wax and leave a clear open vent 
through the core. The vent may be 
made any si/e or shape necessary. If 
a large vent is wanted the space be- 
tween the folds may be filled with 
hav, straw, or burlap to provide greater 
strength when the moh! is rammed. 


The American Metallurgical Corp., 
Franklin T'rust building, Philadelphia, 
has closed a contract with the York 
Hardware Sc Brass Works, Inc.. York, 
Pa., for the installation of a 1000- 
poiind revolving electric Weeks fur- 
nace for melting brass and copper 
alloys in its non ferrous casting plant. 
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Melting Br^s in a Gray Iron Shop 

Considerations That Should Govern the Occasional Production of Nonferrous 
Castings and the Importance of Correct Melting are Emphasized 
— Types of Melting Mediums and Methods Described 


Q R0I*1*2R melting stands pre- 
eminent among the factors 
entering into successful brass 
foundry practice. Alorc de- 
fective castings result from poor melt- 
ing tnetliods than from all other causes 
combined. It is a foundry axiom that 
“some molflers make their own .scrap 
but furnaces can make scrap for every- 
body.” The importance of providing 
proper equipment and of supervising 
the operation cannot be over estimated. 
It is not the purpose of this paper 
to discuss in intimate detail every phase 
of brass foundry practice. It .sinqdy 
covers in a general way the features 
confronting those who have, or who 
contemplate installing a brass melting 
unit in their iron foundry. 

Every detail has its melting peculiari- 
ties both when in a single and com- 
bined state. These' peculiarities must 
be kept constantly in mind for they 
have a direct bearing on the final :‘e- 
sults. It is a common, but not com- 
mendable practice among iron found- 
ry men to use loose brass scrap of un- 
known composition. A pile of miscel- 
laneous scrap may contain samples of 
yellow bras.s, red brass, Tobin bronze, 
manganese bronze and several other 
varieties. A composition of this char- 
acter when melted yields bad mclal with 
physical characteristics which render it 
unfit for any definite use. 

Judginij Brass Scrap 

Experienced brass men can judge 
brass scrap fairly well by the color, 
appearance and fracture. The best brass 
foundries do not depend upon the judg- 
ment of anyone. They either maintain 
laboratories of their own or they have 
samples of the metal analyzed by com- 
mercial chemists before using it. The 
safest course for the executive of an 
ordinary iron foundry which handles 
brass only as a side line is to purchase 
brass scrap metal ingots of known 
analysis. The price is but slightly high- 
er than that of loose brass scrap. 

Broadly speaking, scrap ingot may be 
divided into two classes, that contain- 
ing an appreciable quantity of zinc and 
that containing little or none. Zinc is 
needed in the production of golden col- 
ored metal, in most castings subjected 

Abatiftrt of paper preattited at tho Phlladalphla 
convention of tm Amerlcaa Koundrymeii’i aa.wlali()n 
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la vlUi the Eagle B.a!ii Foundry, Seattle. Waah. 
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to pressure and in those where soft- 
ness aiul loughne.ss are dc.<ired. Tin 
is substituted for zinc in castings where 
hardness and bearing ciualities arc need- 
ed. 

If the iron foundries doing occasional 
brass w'ork would keep two kinds of in- 
gots on han<l, the one inclusive and the 
other exclusive of zinc, and at the same 
time carry a limited stock c)f virgin 
copper, tin, lead and zinc they could 
approximate at reasonable tost a high 
grade alloy of almost any desired con- 
stituency. They could do this by add- 
ing one or more new metals at the ex- 
pense of others in the ingot as the 
ca.se might require. Out of an ingot 
approximating copper 80 per cent, tin 
10 per cent and lead 10 per cent, which 
is an excellent bearing metal, they could 
by adding 90 pounds of copper and 10 
pounds of zinc to lOO pounds of the 
ingot realize a high grade red brass 
applicable to the average purpose. This 
metal Wi.uld approximate very closely 
the formula copper 8.S per cCnl, tin 5 
per cent, lead 5 per cent, and zinc 5 
per cent, which is quite common and 
reputable in brass foundry w'ork. 

When loose and indiscriminate scrap 
must be used some effort at least 
should be made to pick it over and 
secure the best for the more particular 
cases. The better grades of brass usu- 
ally will be found in such castings as 
valve bodies, stems, disks, bonnets, 
glands, plugs or keys; and also in the 
better class of plumbing good.s, in loco- 
motive steam castings and in most cases 
where the casting is known to have 
rendered some particular red brass serv- 
ice. 

In making up alloys altogether from 
new metals, the order of adding the 
metals is important. The general and 
safe rule is to melt the copper to a 
fair liquid state, add the tin and lea l 
and finally the zinc, stirring the bath 
well during the entire, process. 

The eternal vigilance of the brass 
foundryman is rcquire<l to prevent his 
alloys from being contaminated with 
iron. Its presence is detrimental to 
all non ferrous mixtures with the pos- 
sible exception of Parson’s manganese 
bronze which carries an average of 1 
per cent iron. 

Brass may be melted in a pit furnace 
with a crucible using either natural 


or forced draft. The air and oil fur- 
nace, the gas-fired furnace, the electric 
furnace and in some cases the cupola 
also arc employed. Pit melting with 
jiroper equipment is efficient, but at the 
same time is ex]>ensive, owing to the 
high cost and comparatively short life 
of the crucibles. Certain relative di- 
mensions must be observed in building 
a pit furnace and something more than 
a mere hole in the ground lined with fire 
brick and connected with a stack is re- 
quired. 

Melting Practice 

Good practice in pit melting consists 
ill maintaining a uniform and substan- 
tial coke bed under the bottom of the 
crucible: in keeping the crucible in an 
upright and central position ; in using 
care to prevent coke from falling into 
the metal and in excluding the air from 
the surface of the molten metal. One 
of the most efficient and best known 
measures for accomplishing this purpose 
is to cover the exposed surface of the 
metal with powdered charcoal. Pul- 
verized glass i.s sometimes used, as it 
melts and forms an ideal cover. 

Pit melting expense can be greatly 
reduced by proper care of crucibles. 
In this connection the following hints 
are pertinent : 

New crucibles and crucibles not in 
use should be kept in a warm, dry 
storage room. In an ordinary shop 
the core oven is the best place. 

Crucililes should be properly annealed 
before using. Proper annealing con- 
sists in raising the temperature slowly 
to at least ISO degrees Cent. The sur- 
face also should he heated uniformly. 
Care slioiild be observed to avoid strik- 
ing them with the bar when poking 
the fire. 

Pigs or chunks of .solid metal never 
should be forced into a crucible in 
wedge formation. 

Heels of metal never should be al- 
lowed to freeze in the crucible. 

Tongs should he made to fit the cru- 
cible snugly and kept in proper condi- 
tion. 

Throwing heavy pieces of metal into 
the crucible carelessly is destructive 
practice. 

When meUing with gas or oil the 
crucible should not be left in the path 
of the fiame jet. 

Pit melting by gas instead of coke 
is quite practical, the only factor to 
be considered being the relative cost of 
fuel. Insofar as the quantity and 
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quality of the resulting molten metal 

is concerned there seems to be little 
if any difference. 

citing with oil, when properly han- 
dled, is an enkient and convenient 
method. Dependable auxiliary eqnip- 
ment is essential to ils snreess. A 
satisfactory air supply is indicated by 
ample volume rather than by great 

pressure. 

! The proper flame, which means the 

correct proportion of air to oil, is judged 
[ best by the color. .\ flame which is 
' too white and clear or one tinged with 
1 green is oxidizing and dfci<lcdly detri- 
; mental. A soft flame, clear and almost 
j smokeless, faintly tinged with yellow 
I is to be preferred. The temptation 

I to conserve oil is always strong but 
it is well to remember that oil is 
{ cheaper than metal. 

j Operating the Furnace 

« 

I The following points should be given 
I careful attention in operating any type 
I of oil furnace: 

I Keep the furnace clean. Slag out 

I and clean it after every heat. 

^ See that there are no defective or 

. bare spots in the lining. 

; Do not permit too much slag to 

1 accumulate on the molten metal. 

Watch tlic flame clo.sfly and maintain 
a moderate reducing flame, 
i Use a good grade oS oil. 

Do not allow the air to be turned 
; on while the oil is not being supplied. 
;j In melting largo heals change the 

position of the furnace frequently by 
rocking it. 

! Never expose the metal to the flame 
' after the pouring temperature has been 
reached. Soaking metal is one of the 
j primary evils of melting and a pro- 
lific cause of defective castings. 

Melt and dispose of the metal as 
I quickly as possible. 

Keep the surface of the metal cov- 
. ered with charcoal. 

After the bath has been reduced to 
;j a fairly liqiiitl state open the furnace, 
skim off the accumulated slag and 
•i dros.H, throw on a good sized shovel- 
ful of coarse charcoal. This is the 
I only interruption that should occur 
! during the melting process. 

When transferring metal from the 
I furnace to the mold, the ladles should 
} be clean and well preheated. The sur- 
} face of the metal should be kept cov- 
I ered with fine charcoal. 

I Cupola melting has never been favor- 
I ably considered by brass men. It is 
I feasible and where a large quantity 

8 of metal is needed at one time quite 
practicable. We have found it so in 
melting foundry sweepings, screenings, 
etc., and we know of high grade man- 
ganese bronze having been made in the 
cupola. In making this latter metal 
the copper was melted in the cupola 
and the zinc stirred into the hot cop- 
per bath after it was in the ladle. 

The two principal evils attending 
brass melting arc oxidation and gas 
absorption. Practically all knowm metals 


at certain temperatures combine readily 
witli oxygen, producing either an oxi- 
dized metal or a complete metal oxide. 
The difference belw^een “oxidized met- 
al’* and metal oxide is that between 
a metal only partially oxidized and one 
completely oxidized. In the one case 
the metal is scorched and in the other 
it is completely burned to dross or 
ashes. Oxidation increases with loni- 
peratiirc, with exposure and with time. 
To minimize oxidation in melting then 
means to get the metal no hotter than 
necessary, keep its surface well pro- 
tected from the atmosphere and get it 
out of the furnace and ponrc<l as soon 
as it is ready. Oxidation causes weak, 
(Irossy and spongy metal, wliolly un- 
fit for any general purpose. 

Gas absorption consists in the taking 
iq) of gases by molten metal at high 
temperatures and releasing them in the 
process of solidification. The active 
and expelling stage of these gases is 
strong in the plastic state of the metal 
and results in a most distressing honey- 
combctl and porous effect in the casting. 
Tliouqh given considerable study by both 
practical and technical men, the nature 
and origin of these gases have not 
been definitely determined or at least 
agreed upon. That thj^y arc allied 
more or less intimately with oxides 
and oxidation seems fairly certain since 
they arise from similar conditions and 
respond in part at least to like cures. 
A fairly complete discussion of their 
nature, cause, prevention and remedy 
will be found on page 121 of the 
March, 1919, issue of This Foundry, 
and those interested may find this dis- 
cussion of value It is only necessary 
I’erc to remark that this condition is 
rsually characterized by a swelling up 
of the gate head in cooling and follows 
such evils as poor grades and bad 
combinations of metals, dirty and sl.ig- 
pollutcd furpaccs, damp furnaces and 
hullc linings, poor grades of fuel, soak- 
ing the metal, and extremely high pour- 
ing temperatures. 

1'hc rule is fairly general, though 
not in fallible, that a correct pouring 
temperature will offset the evil even 
though the metal at that temperature 
represents reduction from a higher 
one. 

The cure lic.s in the fluxes, which are 
of two kinds, neutral and active, rep- 
resenting respectively those that do 
not become a corporate part of the 
metal nor alter its inherent properties 
and those that do. Of the neutrals, the 
most common are charcoal, plaster of 
Paris, and common salt used principally 
a.s surface coverings. 

Charcoal is carbon and at its kindling 
temperature has a great affinity for oxy- 
gen. Oxides floating on the surface of 
the metal are combinations of oxygen 
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and metal. The function and power 
of charcoal is to take up the oxygen 
of the oxide and leave the metal clean 
and clear. This it does admirably, be- 
sides forming a protective covering to 
exclude the atmosphere. Charcoal's 
greatest value is in the burning which 
represents the chemical reaction or oxi- 
dizing process. Obviously then the top 
of the metal in the ladle should be 
well covered during pouring, with char- 
coal in a burning state. Once burned to 
ashes its function practically ceases. 

Active fluxes arc sometimes referred 
to as reagents and deoxidizers. Al- 
ways they are highly oxygenating sub- 
stances. Most com moil among them 
arc zinc, phosphorus, silicon, mag- 
nesium and manganese. But three of 
these will require comment here, they 
being the most widely used and cover- 
ing general requirements. If pure cop- 
per is melted and poured into molds,, 
the chances arc greatly in favor of its 
rising and flowing back through the 
pouring gate, resulting in a porous 
and oxidized casting. If to this pure 
copper, 3 per cent of zinc, or ^ of 1 
per cent of phosphorus, or a small 
amount of silicon are added, the evils 
will at once be corrected. In the cop- 
per tin-lead alloys, zinc or phosphorus 
only are used. 

Zinc seldom is used for deoxidizing 
purposes exclusively while phosphorus 
exclusively is commonly employed. The 
reason is that in a great many alloys 
zinc is used for the quality it supplies 
and because its presence obviates the 
nerd of any further reagent. With 
phosphorus, this is not the case. It is 
used purely as a deoxidizer in those 
alloys from which zinc and its quali- 
ties arc barred. Zinc quality is wanted 
in pressure-resisting metals, .so it forms 
an equal part with tin and lead in the 
85 copper alloy. It is not wanted in a 
bearing metal, so the 80-10-10 copper,, 
thi, lead alloy is fixed up with from 
0.5 to 1 per cent of phosphorus. The 
use of both zinc and phosphorus in the 
same alloy is considered bad practicer 
especially high percentages of either 
Used purely as' a deoxidizer from 2 to 
5 per cent of zinc and from 0.25 to 1 
per cent of phosphorus will suffice. 

Zinc and Phosphorus Burn 

With high temperatures and repeated 
remelting, both zinc and phosphorus 
burn out of the alloy. In melting all 
scrap it is therefore good practice 
to add small quantities, from 1 to ? 
per cent of zinc and 0.1 to 0.25 per cent 
phosphorus. 

.Phosphorus is added to the alloy in* 
the form of a concentrate which itself 
is an alloy of either phosphorus and. 
copper or phosphorus and tin and known* 
respectively as phosphor-copper and 
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phosphor-tin depending on the base. 

Relying on phosphorus as a cure-all 
for loose melting practice is bad pol- 
icy and it should be resorted to at 
times and in quantity only as unavoid- 
able conditions require. Silicon is used 
almost exclusively with pure copper to 
reduce its gases and oxides. The use 
of manganese and magnesium is not 
widespread. Chloride of zinc is gen- 
erally used as a covering and flux for 
aluminum. 

Cleanliness and solidity of brass cast- 
ings depend largely on the casting tem- 
perature. Cold metal causes shrinking, 
drawing, drossy and spongy metal and 
improper union between different metal 
sections of the same casting. A por- 
ous and honeycoml^ed structure is of- 
ten the result of pouring the metal 
at too high a temperature. There is a 
considerable loss of heat in carrying 
the metal from the furnace to the mold. 
It cannot be checked, but it may be 
retarded to a certain extent by furnish- 
ing clean, preheated ladles and by han- 
dling the metal as rapidly as possible. 
It may be regarded as a fundamental 
principle of good brass melting prac- 
tice to get the metal no howter than 
absolutely necessary and then pour it 
(immediately. 

Checking Mistakes in 
Stock Records 

(Concluded from page 50J 
should be 385 pounds on hand. To 
balance this discrepancy J85 pounds of 
iron were added to the report of iron 
used, Fig. 2, for the week ending Aug. 
30. By this method the amount of pig 
iron is always accurately known and 
errors in weight are corrected. Stocks 
of coke, steel scrap and gray-iron scrap 
purchased, are recorded in a similar 
manner. But the scrap and sprues from 
the home foundry are handled some- 
what differently. The amounts used and 
received are entered on a card each 
day and occasionally adjustments are 
made on the card based on estimates 
of the amount of hand. These estimates 
can be closely made at times when the 
stock is low. 


Form Sales Corporation 

The Shawinigan Products Corp. has 
been organized to handle ferroalloys 
and Canadian carlvde in the United 
States. The new company will be 
controlled by the Canada Carbide Co. 
interests. Julian C. Smith will be 
president and L. F. Loutrel, formerly 
manager of the ferroalloys depart- 
ment of Fairbanks, Morse & Co., and 
vice president of the Canada Carbide 
Sales Co., will be vice president and 
\general manager of the new coxnpany.^ 
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The remainder of the personnel will 
be largely the same as that of the 
old Canada Carbide Sales Co. Tem- 
porarily the new company will be 
located at 30 Church street. New 
York. 

The carbide plants whose product 
will be sold in this country by the 
Shawinigan Products Co. are those 
of the Canada Carbide Co. at Shawini- 
gan Falls, Canada, and at Meritton, 
Can. The company also will sell the 
products of the Shawinigan Electro 
Products Co., Baltimore, and the 
Southern Ferro Alloys Co., Chatta- 
nooga, Tcnn. 

Bureau of Standards Will 
Promote Safety 

As a result of the conference called 
by the bureau of standards at Wash- 
ington, D. C., in December, it is 
probable that within a short time a 
definite start will be made ' in the 
formulation of uniform safety stand- 
ards, beginning with those subjects 
on which rules are now being formu- 
lated or revised by state or other 
authorities. 

The Washington meeting was attend- 
ed by about a hundr#»d representatives 
of trade associations, engineering so- 
cieties, state industrial commissions 
and labor departments, government of- 
ficials, large employers of labor, and 
insurance committees and bureaus. 
The program included a presenta- 
tion of a large number and variety of 
conflicting safety codes in existence 
and an outline of the efforts which 
have been made thus far to secure 
uniformity. The conference voted 
unanimously to approve the plan of 
formulating safety standards under 
the general auspices of the Amer- 
ican engineering standards commit- 
tee. 

To expedite matters the conference 
session voted that a general ad- 
visory committee should be formed 
to include represenutives of all na- 
tional associations, state commissions, 
and others legitimately interested, to 
survey the whole field of safety 
standards and recommend which 
standards should be undertaken first 
and what organizations should spon- 
.sor them. The conference further 
recommended that such representative 
committee be organized by the na- 
tional safety council, the bureau of 
standards, and the International As- 
sociatioif of Industrial Accident Boards 
and Commissions. 

At an informal meeting of repre- 
sentatives of these three organizations, 
plans were made for organizing the 
general advisory committee at once. 
Information will be gathered as to 
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what rules are now in existence in 
the various states and the general ad- 
visory committee will recommend that 
these subjects be given first atteo* 
tion. This committee will report to 
the American standards committee not 
later than Feb. 1, and the definite 
assignment of sponsorship to the na- 
tional safety council, the bureau of 
standards and others will follow. 


Building Large Foundry 

The new additions now being con- 
structed at the gray iron foundry of 
the Universal Winding Co., Auburn, 
R. I., will make it one of the largest 
in that state. The complete found- 
ry will be 470 feet long and 159 
feet wide. Additions now under way 
will provide facilities for melting 50 
tons of metal per day and the equip- 
ment for all foundry purposes will 
be the most modern obtainable. Two 
additions comprise the extension to 
the present building and these will 
practically double its capacity both in 
space occupied and in general equip- 
ment.. E. F. Parks is general su- 
perintendent. 


Mines Domestic Graphite 

A company with a capital of $250,- 
000 has been fofmed to purchase and 
operate the graphite mine and mills 
owned by Hooper Bros., Whitehall, 
N. Y. The company will continue the 
manufacture of flake graphite and 
has already in operation a large con- 
centrating plant built in 1916. The 
mine according to the report of the 
New York state geologist contains 
1,500,000 tons of available ore. The 
refining plant is situated on the 
main line of the Delaware & Hudson 
railway and it is expected that this 
plant will be enlarged in the near 
future to care for the manufacture of 
paints, greases and other associated 
lines. The officers of the company 
follow: President, Frank C. Hooper; 
vice president, Roscoe B. Hayes; sec- 
retary, Frederick B. Richards; treas- 
urer, Geo. Hooper. 


A Correction 

The furnaces and lifting lever at the 
foundry of the John Ilarsch Bronze & 
Foundry Co., shown in Fig. 8 on page 
917 Dec. IS issue of The Foundry 
were installed by the Foundry Equip- 
ment Co. of Cleveland and instead of 
the American Foundry Equipment Co., 
New York, as was stated. 


The Vancouver Pipe & Foundry 
Co., Ltd., Vancouver, Canada, has 
been purchased by J. S. Tail of J. S. 
Tail & Co., Ltd., that city. 
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Shrinkaj^c Cracks imi Chill- 
cast Ala minium 

II r fuar hcrti tiyiiifj to last alummuni 
iiriotnd a strol coir, hut find that as the 
mrtal tools U •ioill (racK', oioiiig to thr 
great coiitraittoii. li'r welt scraf^ aluni' 
iiiuw from crunk lasrs. H'l’ 7<’ould like 
to Irani if this difficulty can hr over- 
comr hy the use of a diffctcni mixture 
of aluminum, and if not ivheiher their 
IS any other wanner in rrhich it ran he 
avoided. 

Tliorc is 110 way of overcominK the 
cracking of aluniiiiuni ca^it around a 
steel nr other rigid core, provided the 
metal is allowed to cool on the chill. 
The practice in casting non ferrous 
metals is to pour the metal into a 
mold, let it cool until cold, or partially 
cold, then stripping the casting and 
cleaning out the cuies. This practice 
will not bring good results when non- 
collapsiblc cores arc used. Tu this case, 
it is necessary to have the mold mounted 
on a machine that wdl enable tlie cores 
to he positively and (luickly withdrawn 
when the metal has reached a certain 
stage of solidification, and hcfoie the 
contraction that rauM s craiking begins. 
It is obvious the cor»'s cannot be with- 
drawn hy hand after shaking out the 
casting; they must he withdrawn hy 
mechanical means, and this roiinires a 
“die-casting" machine. The only alter- 
native is to device collapsible steel cores 
made with a key piece in the center 
which is withdrawn after the core is 
set in tlie mold, and when this center 
is withdrawn! the circumference of the 
core must be so designeil that it will 
contract when s(inee/e<l. Made in this 
manner the core will not resist the con 
traction of the metal, and the casting 
will nut be broken. 


Nonshriukmg Alloy h 

li'e loould like to obtain the fonnuhi 
for a non shrinking white metal suitable 
for match flutes with the pattern cast on ; 
also a good alloy of zvhite metal for 
.u'paratcly cast patterns. 

There is no nonshrinking, alloy. All 
metals and alloys shrink to some ex- 
tent; some, however, less than others 
An alloy of 50 per cent zinc and SO 
per cent tin, has little shrinkage and is 
the alloy usually employed for patterns. 


If d per cent hisiiiulh is substituted foc 

p(’r ctnt of the zinc in the mixlure, the 
shrinkage of the alloy is further re- 
duced. riic shimkage is perceptible in 
the case of hmg patterns, but for the 
ordinary iim of castings made from pat- 
terns in white metal, the shrinkage is too 
stiiall to notice. 

Another so-called nonshrinking white 
metal of a different character consists 
of tin, 45 per cent; lead, 45 per cent; 
antimony, 5 per cent; bismuth, 5 per 
cent. In running the zinc-tm alloy, 
if a small piece of sheet alnmiiium about 
one inch square 's dissolved in the bath 
the alloy will produce cleaner castings. 

Wkiiilt is Ateritte? 

H'e lunr received an inquiry for cast- 
ings of t special metal knOiOn as 
“aterite,** e’.’u/i is claimed to be n<in- 
cortosive and is used p/incipally for 
coupliiH/s, valve fillings and the like. 
'I' he alloy has a black appearance ivhich 
makes it unath active to thiex’cs, but in- 
ternally It looks like bros^. It is claimed 
that this metal as snap is uhjeelionablc 
should il hi mixed in a pot of regu- 
lar ted brass. Ih'e ivoitld appreciate any 
information you tan give us, 

Aterite IS a nickel silver low in 
nickel and containing both iron and 
lead. It Contains 4 per cent of iron 
and it this iiieial wdiich makes 
its u'^e objectionable in brass or 
bronze heennse this amount of iron 
will blacken the castings, even if 
only a small a«lditioii of the aterite 
Is made. 'Phe iron also probably 
would .segregate in nodules of ex- 
treme hardness wdiich would make 
niaehine w’ork ditVicnU. 

It \v<iiiM he advisable to purchase 
the meial in ingot form fiom the 

inanulacturers and then to recast it 
ni vour foundry, as alloys of this 
character are difficult to make unless 
(he exact formula used hy the manii- 
factiiiers is known. If the metal is 
bought as ingot from the makers, 
they will he interested in your suc- 

c'ss in making the sand castings and 
will freely extend counsel that will 

enable the work to be carried out in a 
.satisfactory manlier. A fair imitation 
can be made by adding iron and lead, 
the latter in small quantity to low 

grade nickel silver scrap. As nickel 
is expensive the alloy is not cheap. 


FlM>8pIii4i!B'Ms Di'-tirSmcjutal 

//'V rcicntly melted 250 pounds of 
good siiap brass in an oil-prcd^ open' 
flame furrace. ITe charged 4 pounds of 
boronic lopper No. 3 with the metal 
and shoitly before pouring ue added 5 
pounds of IS per cent phosphor copper. 
Tne melting zoas done under a flux of 
salt, borax and charcoal and the metal 
7£n.r piiurcd very hoi. The tastings 
showed a 7vry poor cry.Kiallic’ation and 
when e rammed under a strong glass 
th-iwed many hair cracks. C an you- 
ffivc us an idea of what caused this 
trouble.^ 

Tlie i)oor crystallization, and most 
probably the hair cracks also were 
caused hy over deoxidizing the alloy. 
As scrap was used entirely, it was no 
doubt largely composed of red brass 
which is an alloy of copper with 
vaiying percentages of tin, zinc and 
lead. 'Phis mixture will uot stand 
much phosphorous and as the boronic 
copper contains jihosphorus there was 
no need for the phosphor copper. 

It would he atlxi-xihle to omit the 
phosiihor copper entirely, in future 
heats, or to omit the other dcoxid- 
zer and siinplv add jin-t before pour- 
ing at Ih.e very irioi.t, only 0.25 per 
cent of 1.5 prr cent phosplior cop- 
per. If this change fails to correct 
the difficulty, omit all phosphorous 
di’oxnliz.iT', and use instead 0.25 per 
cent i)f 30 per cent manganese cop- 
jier, A grade. The manganese cop- 
per can be used in amounts up to 
0.5 per rent, but the increase over 
0.25 per cent should be made with 
(aiitioii; the fracture being the guide. 


Aluminum Alloy Numbers 

li'e wish to be advised as to the mean- 
ing of the zvrious numbers by zvhich 
aluminum is ktunvn, such as No, 12 
aluminum and No. 31. or No. 80 a/um- 
mnm:f 

The term No. 12 alloy aluminum is 
well established as the trade name for 
an alloy containing copper in the pro- 
portion of about 8 per cent. The term 
No. 31 also is often applied to an alloy 
consisting of 3 per cent copper; 15 per 
‘cent zinc, and 82 per cent aluminum. 
The lerni No. 80 aluminum is rever 
heard and when this term is used, it 
should always be accompanied by the 
chemical specification of the alloy. 
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Castings for Ship Constrnction-X VIII 

Two Part Built-Up Box is tKe Best Medium For Molding Cast-Steel Stern 
Frames — Elevating the Box at One End Facilitates 
Pouring and Feeding Operations 


H Ji type of stern frame 
sliown in llic accompanying 
illustration is generally 
adapted to freight steamers. 
The tendency is toward simplicity of 
design without sacrificing the reciuisitc 
strength. The desire for economy, 
not only in the labor nece.ssary to 
construct the vessel, but in changns 
which occur through damage after the 
vessel has left the builder's hands, 
has resulted in more attention being 
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for cargo carriers. In some cases 
the whole stern is formed by one 
casting. 

h-xperience has proved that when 
a vessel that is so cousiriictcd frac- 
tures her stern frame, tliroiigh col- 
lision or grounding, considerable e.x- 
pense is incurred in its roplacc*incnt, 
because not infrequently, the nearest 
port to which the vessel is taken for 
repairs has not facilities for turning 
out large steel castings. A smaller 


important and care and judgment are 
necessary to sec that quality is net 
sacrificed to speed. The type illus- 
trated lends itself to the method 
known as casting on an incline, and 
.since substantial risers are neces- 
sary on the boss, the end of the 
flask nearest the bos.s is raised. This 
method requires a two part flask, 
and if available, a built flask is the 
best for the purpose. 

Some foundrymen prefer a drag 





Fig. I Pat fern Set ^ Prints Made Up For RolhOi^er Foundru Floor 
Method of Molding ^ 
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paid to the design of parts in the 
structure which are . likely to he frac- 
tured. Changing the design i.s not in- 
tended primarily to resist possible 
fracture, though tbiit is of course a 
consideration. The change is in- 
tended rather to reduce the area which 
may be aflected. In this way, when 
damage does occur the cost of re- 
pairing the vessel is reduced to a 
minimum. Alterations are being 
made in the general shape of some 
of the castings used in ship construc- 
tion and this is particularly true in 
the case of stern frames. It has been 
customary to supply large stern 
frames, comparatively plain in design, 
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type of stern frame grathially is be- 
ing introduced for this class of 
vessels. 

From an economical point of view 
the design selected ha.s many advan- 
tages. It is not likely to fracture, 
•but should fracture occur it can be 
replaced more readily. Many iron 
foundries have extended their plants 
to include steel casting units and are 
capable of dealing expeditiously with 
castings about this size. An increase 
in the number of possible producers, 
decreases the time it might be nec- 
essary to wait for a suitable casting. 

In making one of these castings 
the time clement generally is the mo.st 
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deep enough to take in the complete 
traine. I'he joint then is made to 
follow the top contour of the pattern 
and down to the center of the boss. 
Such a method increases the cope 
life considoratfly and requires addi- 
tional support to carry the sand. The 
advantage of the method lies in the 
fact that the joint usually coincidc.s 
with the top of the drawbacks neces- 
sary to form the channel sections. 

Other foundrymen display a pref- 
erence for “flasks in which cope and 
drag are the same depth. With this 
type the mold will be in two sym- 
metrical halves, coinciding with the 
joint of the pattern which has heen 
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split longitudinally on the center line. 
This method has the advantage of a 
level joint, and since it is more easily 
prepared and requires less labor than 
the other method it more frequently 
is resorted to when the necessary 
flasks are available. Its only dis- 
advantage is that the drawbacks pro- 
ject well above the joint and neces- 
sitate considerable care in closing. 
This objectionable feature may be 
minimized by the use of long guides. 

The practice of bedding such a 
jo'b in the foundry floor is still pre- 
valent in many foundries. This 
method necessitates fully ns much 
labor as either of the other methods, 
a greater number of risers will be 
found necessary and the only advan- 
tage it has is that no drag flasks 
will be needed. When facilities arc 
available and the size and character 
of the work permits, it is better to 
use a two part flask so that the cast- 
ing may be poured on an incline. 
That is the method which will be 
described. 

Usin(j a Two Part flask 

A level bed is prepared on the 
foundry floor upon which the drag half 
of the pattern i.s laid, joint side down, 
as shown in Fig. 1. This tends to 
stabilize the pattern, especially if it 
is of a fragile nature. The drag frame 
of the flask is set in position to locate 
and determine the shape of the bars 
which will be required. It then is 
removed temporarily and while the 
bars arc being sorted out or pre- 
pared, sand prints may be formed for 
the drawbacks. Bricks are used to 
build up the shape, the webs arc 
packed to resist the ramming, and 
the prints shaped with floor sand. 
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Wet parting sand is spread over the 
prints to form a parting. The shape 
of these prints correstponds to what 
dry sand core prints would be if dry 
sand cores were used; that is, they 
follow the inside contour of the pat- 
tern web as shown in the sections 
AB and CD, Fig. 3. The pattern 
made up with the improved prints 
is shown in Fig. 1. The inside boss 
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print V. In-h is shown should be par- 
tially Covered with the sand print. 
The elevation shown in Fig. 1 illus- 
trates the relationship between the 
flask part and the pattern with the 
bars removed. After the bars have 
been set in and bolted the ramming 
may be started. 

The pattern first is covered with a 
prepared composite and then the flask 
is filled with successive layers of black 
or fhK>r .sand, each layer being rammed 
in turn until the box is filled. No 
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gaggers or hooks will be needed, pro- 
viding the lower edges of the bars 
have been cut out to conform to the 
shape of the pattern and about 
inch clearance allowed. The face of 
the mold may be flailed after the 
pattern has been withdrawn but this 
precaution is taken only to stiffen 
the skin. 

Preparing the Drawbacks 

When the box has been rammed 
and leveled off a number of screw- 
eyes which have been inserted in the 
top face of tJie pattern at suitable 
points, arc secured with short rods 
and wedges across the tops of the 
bars, and the whole is rolled over. 
The screws are removed before the 
box is lowered, back down, upon a 
sand bed. The improvised prints, of 
course, will remain on the floor. They 
are of no further use. The print 
impressions left in the box arc tap- 
ered and sleeked and a coating of 
parting sand applied. They then are 
ready to receive the .sand for the 
drawbacks. Before commencing to 
ram sand in the drawbacks it is ad- 
visable to try the grids with the 
top or cope half of the pattern in 
position so that afterward they may 
he set properly. Suitable forms of 
grids for this .purpose are shown in 
Fig. 4. Ordinary prods or gaggers 
may form an integral part of the ex- 
terior edge but it is b.-'tter practice to cast 
pieces of wrought iron or steel rods 
in those parts of the grids which 
suppoit the sand near the pattern. 
They arc more pliable and may be 
bent to shape when forming the cores 
or drawbacks; tlicy also offer less 
resistance to the crushing of the cores 
when the metal in the mold contracts. 
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Fig. 6 The Mold Assembled except Small Dra»/bdck 


no. s-cope AnatNOBMENT no. «— tiik mold assbaiblgd except tue bmau drawback 
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In designing the necessary grids this 
crushing action must he kept in mind 
and a generous margin of clearance 
allowed between th& grids and the 
casting. 

After the grids have been fitted and 
the rods all bent to suit, the cope 
half of the pattern is removed and the 
grids taken out. A thickness of wet 
composite is spread on the holloni 
of the drawback print and the grids 
replaced. The shell of the draw- 
backs is formed with composite about 
inches thick while the inside is 
filled with rammed ashes. When they 
are nearly up to the complete shape 
the top half of the pattern is bed- 
ded on. A small drawback is required 
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cope has been rammed the same prac- 
tice is resorted to in securing the 
top half of the pattern temporarily 
to the box, as was followed in the 
case of the drag. The ribs and the 
inside center core print are disengaged 
from the main pattern during the 
ramming process and remain in the 
drag when the cope, willi the at* 
tached half pattern, i.s lifted off. 

When the lift h.as been accom- 
plished and the hox rolled over, the 
cope half of the pattern is with- 
drawn and the mold is finished. Sonic 
patching probably will be necessary 
on the drawbacks left in the drag, 
but a clean withdrawal should he 
obtained from the pattern sections. 
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arc drying. The center core is usu- 
ally made on a horizontal spindle 
in tlu manner described in previous 
articles. Iron rods are w'ircd on be- 
fore the last coat of composite is 
applied, to reinforce the core. 

When a job like this is cast in 
the position indicated and the run- 
ners and risers are bunched close to- 
gether, a single trough is frequently 
used. It consists usually of a rec- 
t.'ingulcir plate with a slot in the cen- 
ter to take the gates and having a 
number of lugs on the outside for 
.ittaching the crane chains. A row 
of gaggers standing up around the 
edge serve to reinforce the sand. 
The runner and riser basins are 



over the top half of the boss core 
print cutting through the long draw'- 
back to the joint as indicated at 
Fig. 5. This arrangement is neces- 
sary to allow the center core to 
lowered into position when closing 
the mold. The small drawback may 
be made to follow the contour of 
the boss and the tops of the other two 
drawbacks with which it comc.s in con- 
tact, and then graduated off to reduce 
the surface likely to interfere with i 
•safe lift of the cope box. 

When all the drawbacks arc made 
up and allowed to stiffen, the cover, 
or cope flask is set on, and llv.' 
work of ramming proceed.s. Gate 
sticks are set near the junction of 
the rudder post and also two sub- 
stantial risers on the boss. These 
should be given a rake so that they 
will be practically vertical when the 
job is canted for casting. After the 


The removal of the drawbacks carry- 
ing loose section.s of the pattern 
will clear the drag half of the pat- 
tern, which then may be taken out of 
the mold. 

When the mold is finishc<I and all 
sharp corners of sand rounded ofT, 
the whole job m.iy be transferred to 
the drying oven. It is well, how- 
ever, to deprc.ss the joint surround- 
ing the mold, and also cut out a 
number of contraction webs while the 
sand is green. A riser may he brought 
off from the uppermost point of the 
boss, but since the risers are con- 
nected with each other, a depression 
at the highest point is made in the 
cope, so that any gases that may he 
trapped will not interfere with the 
soundness of the casting. 

It, is cu.stomary to prepare the run- 
ner and riser 'ba.sins and the center 
core .while the mold and drawbacks 


shaped inside of these gaggers and 
arc independent of each other. Bricks 
and composite arc used to form the 
shape. Both center core and runner 
basin are dried. 

When all the parts arc dried and 
thoroughly cleaned, a good appli- 
cation of silica paint is given those 
parts which come into contact with 
the molten metal. The whole mold 
is then thoroughly dried. When 
taken out of the oven the second 
lime the remainder of the mold is 
a.ssembled. The tw^o larger drawbacks 
are lowered into their respective posi- 
tions, a couple of chaplets, equal in 
thickne.ss to the required web being 
nailed to the bottom of the mold 
to support the overhang. The holes 
around the staples then arc made 
^up and dried with a hot brick. The 
center core is placed next, the top 
half of the small end being rubbed 





back to allow clearance for the final 
closing of the mold. A belt sling 
is a great convenience in handling 
cores of this description. 

The last part to be lowered in is 
the small drawback covering the in- 
side end of the center core. A plan 
of the mold assembled, except for 
this small covering core, is shown in 
Fig. 6. The contraction webs are 
shown by thick lines and the shape 
of a thickened fin is .shown in con- 
tact with the webs of the frame and 
the divisional brackets. A section of 
the assembled mold is shown in Fig. 
7, showing the clearance necessary 
on the parts projecting above the joint 
to prevent any possibility of crushing 
when the cope part of the mold en- 
gages them. A section of the small 
drawback also is shown in this 
illustration. 

There are a wide variety of way*i 
in use for securely fastening a com- 
pleted mold of this character. The 
method shown in Fig. 8 is reliable 
and provides ample safeguard against 
the pressure exerted by the molten 
metal. A number of clamps are illus- 
trated. adjustable and otherwise. It 
will be noted that the clamp on the 
lower end has a screw adjustment 
and is tightened by a tommy bar; 
the clamp on the tipper end is tiglit- 
cned by wedges. The other clamps 
illustrated require packing at the bot- 
tom and wrought iron wedges at the 
top. In addition to the clamps, the 
flasks arc bolted together at the joint 
as shown. 

When the flasks have been firmly 
bolted and clamped, the end contain- 
ing the boss is elevated and blocked 
up as shown in Fig. 8. A composite 
bed is prepared for the runner and 
riser trough. A plan of this is show’ii 
in Fig. 9. The preparation of this 
bed requires considerable care. Gate 
sticks arc set in the existing open- 
ings, completely filling them to pre- 
vent any sand from falling into the 
gales. After the bed has been made 
up the prepared trough is lowered on 
to it so that the holes in both parts 
coincide. The inside junction is made 
up and coated with silica paint. Fed 
hot plugs are used for drying these 
wet patche.s, they can be left in until 
just previous to pouring the metal. 
When the casting has been poured il 
is fed by way of the two headers. 

It is necc.ssary to devote consid- 
erable attention to casing a casting 
of this description. The flanges con- 
necting the keel plate and the rudder 
post arc large and at right angles to 
the direction of the strain set up 
when the metal is cooling. For thi.s 
reason, the drawback.^ must yield to^ 
the pressure. Few of these drawback 
grids ofTer suitable facilities for ap- 
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plying the wedged bar which holds 
the parts together until the wedge is 
withdrawn, a practice which is efli- 
catious in relieving the strain in some 
types of steel castings. In this case 
access must be obtained to relieve the 
grids by hand. It is not necessary 
to wait until it is convenient to lift 
the cope flask. The drawbacks may 
be located from the outside. The sand 
and some of the short bars may be 
removed, in order to get at the draw- 
backs and case them so that they 
will offer as little resistance .as pos- 
sible to the contraction of the casting. 

Notwithstanding the care bestowed 
and the precautions ohscTved in eas- 
ing and slacking off the rigging 
around a casting of this description, 
internal strains will exist. Movvever. 
an effort should he made to mini- 
mize the strain so that its amount 
docs not exceed the ability of the 
metal to resist it. Ry careful atten- 
tion to annealing, practically .'ill these 
inteinal strains can he eliminated. 

Gray-Iroim Mnxltuiires F»r 
AutLomoIiye PiMlons 

liy //. H, Dillcr 

OuySi’’>ft — We would like to know a 
good mixture of iron for automobile 
pistons, which will give a good clean 
casting that can be inachined easily. 

Answer — We would recommend a 
mixture for automobile pi.stons castings 
made up of 50 per cent pig iron, 38 
per cent clean cast iron scrap ajid 
spines, and 12 per cent steel scrap. The 
steel scrap should not be thinner in 
section than J-inch and preferably not 
heavier tluan 1 inch. If the steel is 
too light it will oxiilize and if too 
heavy it will not melt entirely while 
passing through the melting zone of the 
cupola. Should steel plate be used it 
should be cut into small pieces so as 
not to obstruct the course of the air 
through the cupola. 

The pig iron and scrap should be 
of such a composition as to give an 
iron containing 1.75 to 2.00 per cent 
silicon; 0.150 to 0.250 per cent phos- 
phorus, and 0.50 to 0.80 per cent man- 
ganese. Sulphur should be kept as low 
as practicable and should not run above 
0.100 per cent if it is possible to keep 
it under this figure. Suitable pig iron 
can be obtained by using either the 
regular pig iron used for malleable cast- 
ings, known as malleable bessemer pig 
iron, or the straight bessemer pig iron 
may be iiocd. The pho.sphorus in the 
malleable bessemer pig iron will not 
be over 0.200 per cent, and in the 
bessemer pig iron it will be below 0.100 
per cent. The sulphur should be under 
0.05 per cent in both irons. It will 
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be necessary to specify the amount of 
silicon desired in each order according 
to the amount required to bring the 
cupola iron to the proper composition. 

After the right mixture is secured it is 
essential to see that the melting is car- 
ried on correctly. Care should be taken 
to have the bed of coke high enough 
and to see that there is sufficient coke 
between the charges. Commencing with 
the tliird charge, a flux should be used 
consisting of 40 pounds of limestone 
and 2 pounds of fluor spar to a ton of 
metal. 

While all the details of mixing and 
melting the iron may be carried on per- 
fectly, yet the castings will not be free 
from defects unless the casting is gated 
and poured properly. Often defects are 
blamed on the iron which are due to 
the methods of molding or of handling 
the iron after it is in the ladle. 

Russia Rich in Graphite 

ICxtciisive deposits of graphite exist 
in northwe.stcrn Siberia on the left bank 
of the River Kureika near its junction 
with the River Yenisei, 90 miles from 
the mouth of the latter river. The 
graphite area forms a horizontal plateau 
and contains two layers of graphite, 
which is of a solid steel-gray color, 
soft, and of an excellent quality. 

The graphite mines of Siberia were 
discovered in 1859 by the explorer Sid- 
oroff, who .sent samples to Russian and 
foreign laboratories for analyses. These 
analyses gave the following chemical 
composition: 89.51 per cent carbon, 0.60 
per cent hydrogen, and 9.89 per cent 
residue. These analyses were confirmed 
in 1907. The ca.'-bon constituent is said 
to be superioi in quality to that found 
in graphites in some other parts of 
the world. The graphite is not in- 
flammable and is quite plastic. 

At present it is practicable to ship the 
graphite only in the summer months by 
sea from the Yenisei river through the 
Arctic ocean. It is believed tliat in the 
future the graphites from these mines 
will supply Russian demands and that 
large quantities will be available for 
export. 

The chief sources of graphite now are 
Ceylon, Bohemia, Germany, France and 
the United States. The annual world 
production has been approximately 120,- 
000 .short tons. 

The Tabor Mfg. Co.. Philadelphia, 
recently moved into Its new plant at 
State road and Devereaux street, 
where it is erecting an addition 
100 X 108 feet. The company will 
be in the market for machine tools 
ill the near future and is now pre- 
paring a list. H. W. Brown is sec- 
retary. 




ill Discourses On Cupola 
Blowing ^ 
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BY PAT DWYER 



S EVERAL years ago I helped 
to incorporate a company 
with a ceitain charming lady 
as a party of the second part. 
It was a kind of a gentleman’s agree- 
ment, if you know whal I mean, there 
was no regular board of directors or 
ofTicers appointed. It was one of those 
agreements where it is tacitly understood 
that all mine is jour's and all your’s is 
your own. New nicmbcrs were taken 

in from time to time but on account of 
a legal technicality which denies minors 
the right to vole the lady gradually 
assumed to herself all the voting power. 
She also appointed her.self 
to the position of treasurer, 
general manager and chair- 
man of the committee on ^ 

ways and means. It was p 

in her oOtcial capacity that i /{ 
she approached me recently Jj 

and handed me a list of c WjT 

things which she wished 
me to purchase down- 

town. T did imi yd | 

argue the point, but 
sallied forth. In the 
course of my per- 
ambulations, I met Bill bent on a similar 


I truth in the report as I found them 
y a pretty decent crowd of men to work 
y with and 1 had the pleasure of quit- 
t. ting voluntarily when I felt the call 

to start on the souUieni migration. 
]i They made some nice work there, hut 
r of course nothing like what they were 
c accustonu’d to make along Clydebank. 
:l Being young and polite in those days 
V, of course I listened patiently to all 

II that was told me. However, I let most 
f of it ill through one ear and out through 
s my elbow, and the small portion 1 did 
y rt tain I filed away with 

mental rcservation.s. A 


BO.ME ONB 8TAUTEU A DISCUHSION ON BLOWKKK 


crowd of US w'erc sittting one day on 


errand. We combined forces and finally a long bottom board with our backs 


wound up in a restaurant with the laud- 
able intention of ab.sorbing some nour- 
ishment before heading for home. Our 
conversation dealt with children, their 
doings and sayings. 1 said it was a 
constant marvel to me where they got 


against a pile of flasks. We had just 
finished a dainty and recherche lunch, 
table-de-foundrie .style. Some one started 
a di.scussion on the problems involved in 
melting iron and there were certainly 
some queer theories and experiences 


vernacular and as I afterward found 
out, adding many original embellish- 
ments. 

"More to draw him out than for anj 
other reason T told him that I doubted 
the whole story. ‘A dirina as A can 
blame yc lad,' said he. ‘but if ye care 
to ca’ at the hoosc the nicht A think 
A can convince ye — an* A have the docu 
ment forhy ta prove it.' 

“I called at his house that night and 
he showed me the document. It looked 
authentic but I had my doubts. The 
old lad may have written it himself, 
some of these old birds have a pawky 
humor which manifests itself in curious 
wavs, but wherever he had found it, 

g |the thing appealed to me 

p f asked him for the 

privilege of copying it. He 
E willing and 1 

have carried the ducumeni 
around with me ever 
since." Bill reached 
into one of his hip 
XjJ pockets and pro- 
duced ono of those 
long leather bill 
folds m which 
people who arc lucky enough to have it 
carry the long green. He selected several 
slips of paper and handed them over to 
me. The first one contained the question, 
"Does it make any difference if the air 
for the blower is taken from inside or 
outside the building?" The reply was 
as follows: 


the inspiration for some of the ques- 
tions they ask. 

"Children don’t ask all the funny 
questions," said Bill. "Listen 1 I worked 
in a shop in Newark, N. J., one time 
about 20 years ago. As the hero says 
in the melodrama, T won’t mention no 
name.s,’ but there was the front shop, 
the old shop and the new shop. It was 
popularly reported in foundry circles 
that they put the shiholeth test to all 
candidates for employment. If you could 
not say ‘Aye’ with the proper, intona- 
tion when the shop committee* put the 
question, 'Hac ye a carV'r’d wi* yc?' 
you might just as well not go to work. 
It may have bpen that my accent was 
in my favor, or perhaps there was no 


brought to light during that noon hour 
An old loam molder who had learned 
the trade in Afotherwell, but who, like 
many of his countrymen, had been near 
ly all over the w'orld since that time 
contributed the most extraordinary talc, 
lie said that in his young days he 
often had watched the cupola blower 
operating in the smoke and grime and 
dust of the foundry and he was moved 
to wonder if better work could not be 
done if the fan were connected to a 
long • pipe which would draw the air 
supply from outside the shop. He sub- 
mitted the problem to a well known 
foundry authority and had received a 
voluminous reply. He quoted from it 
freely, using of course the foundry 


It would be rather difficult to formu- 
late an opinion on such a peculiar prob- 
lem without having first hand evidence. 
We would suggest that one of ouf 
experts be sent there to look the situa- 
tion over and examine your air both 
inside and outside the shop. If you 
con.sidcr this plan impracticable, you 
might have a photograjih taken show- 
ing a section of air entering the fan. 
In addition you might fill some small 
receptacle — say a pickle bottle — with 
samples of air taken at various points 
in the shop and have the .same an- 
alyzed by a competent air doctor. Wc 
also will appreciate half a dozen micro- 
graphs of air sections taken at various 
temperatures. With these sources of 
information in our possession wc will 
be in a favorable position to furnish 
an expert opinion. 

There is no doubt in our mind that 
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under certain circumstances it is prefer- 
able to draw the cupola air supply 
from outside the foundry building. 
Where the men are addicted to eating 
garlic for instance, the heavily im- 
pregnated air entering the cupola has 
been known to stampede the pigs and 
ruin the heat. The same applies to 
some lines of tobacco and cigarettes to 
which molders as a rule are addicted. 
Pig.s will stand for much abuse, in- 
cluding an impure air supply and it is 
difficult to know where to draw tlic 
line, but we should say that when they 
start jumping out through the charging 
door onto the stage, it is time seriously 
tQ consider the advisability of changing 
the source of the air supply. 

Another possible source of contamina- 
tion for air lies in the amount of elbow 
grease held in suspension in the foundry 
atmosphere. Where the intake to the 
blowers is not carefully guarded, some 
of this grease finds its way into the 
cupola with the result that the iron is 
rendered so slippery that it will not 
stay in the molds but comes pouring out 
at the joints of the flasks. This phe- 
nomenon usually is referred to as a 
runout and blamed either on a poor 
joint or insuflicient rigging for holding 
the mold together. The fact that ho 
inolder ever was willing to admit that 
he was responsible for a ^ 

runout caused us to iiivesli- 
gate the proposition closely 
some time ago with the re- 
sult that we arc convinced 
that the elbow grease theory is cor- 
rect. Perhaps the most important point 
which merits consideration when dis- 
cussing cupola air sujiply in shops which 
are equipped with pneumatic appliances 
is the relative position of the blower 
and the air compressor. It will be 

apparent to any thinking person that a 
brand of air suitable for melting iron 
might be totally unfitted for pneumatic 
purposes, and vice versa. For metal- 
lurgical purposes an air high in oxygen 
and low in carbon is desired because 
the fuel furnishes all the carbon neces- 
sary for combustion, while for pneu- 
matic purposes the chemical composi- 
tion makes absolutely no difference. All 
that is necessary 
is a light mild 
brand which will 
compress readily 
and not crumple 
up or splinter. 

If the blower and 
the compressor 
should be placed 
close together, 
say in the same 
building, it is 
quite within the 
range of possi- 
bility that the air 
currents might 
get crossed re- 
sulting ill confusion. Again, if the 
two machines are not carefully ad- 
justed to run at the same speed it 
will not be at all surprising to find 
that one is robbing the other, or in 
other v/ords using up more than its 
fair share of the available air supply. 

To offset any possibility of this occur- 
ring we recommend that the air inlet 
for the blower be carried through the 
north wall of the foundry and the in- 
take for the compressor be led througli 
the south wall. Absolute purity of air 
being one of^hc prime requisites for 
melting iron, it will be necessary to ex- 
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lend the blower inlet for a distance of 
at least 50 linear feet in a horizontal 
direction. Here it will terminate in a 
vertical tank, either round or square, 
a point which is left to the architect’s 
discretion. This tank should be pro- 
vided with a hood and a series of filter 
screens to remove any atmospheric im- 
purities. As a further precaution it 
might be found advisable to surround 
the lank with a substantial barb wire 
fence of standard design, with a sheet 
of sticky fly paper on the top of each 
post and a saucer of 
rough-on-rats at the 




BILL B.VrK'S UIB MEMORY WITH WUITTKN FACTS 

foot. It long has been recognized in 
scientihe circles that rats and flies arc 
fruitful sources of contagion and we 
have no doubt that many scabby and 
pock-marked casting.^ are entirely due 
to contaminated and germ laden air 
which has been blown into the cupola 
and absorbed by the pigs whose pores 
were naturally open due to the intense 
heat of the cupola. 

At certain seasons of the year when 
the rag-weed and goldcnrod are bloom- 
ing, the air is full of pollen dust and 
profanity. AK this lime special pre- 
cautions must be observed in guarding the 
intake pipe. Wc strongly recommend 
that 0.0001 per cent by volume of hay 
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conditions. Upon receipt of the data 
to which wc have referred viz.: the 
analyses and micrographs of various 
samples of air, we can advise as to a 
definite line of action in your particu- 
lar case. We are sure you will see the 
necessity of this course of action on 
our part. There are so many factors 
to be considered. For instance: In most 
countries at the present time there are 
laws on the statute books guaranteeing 
each factory and foundry worker a 
definite number of cubic feet of air a 
day for his own private consumption. 
You can easily see what would happen 
in a close crowded shop a short 
time aftei the wind went on. Let 
us .suppose the cupola is rated as 
h.'ving a melting capacity of 10 
tons an hour. Wc know that it 
requires 33,000 cubic feet of air 
to melt one ton of iron, there- 
fore in one hour's time the fan 
would have drawn the enormous 
quantity of 330,000 cubic feet of 
air out of the shop. This repre- 
sents a space 330 x 50 x 20 feet. 
Just contrast that with the 
dimensions of the ordinary 10-ton- 
an-hour foundry and you can see 
that you would not have a leg to 
stand on if the employes 
/ brought suit for compensa- 

1 folded the papers and 
handed them back to Bill. 
“What do you think of that 
for a spiel?” said he. 

I gathered up my parcels and edged 
toward the door. “Well Bill,” I said, 
“I know one thing and that is if they 
had yon in the shop they would not 
need to go to the expense of running 
an intake pipe through the north wall 
of the building.” 


SOME PEOPLE COULD SUPPLY HOT BLAST EASILY 

fever specific in granulated form be 
added to each chicrge at those times. 

An epidemic of sneezing among the 
pigs is something serious and is gen- 
erally severe enough to wreck the fur- 
nace. Where large quantities of metal 
are handled, as in blast furnaces, ex- 
plosion doors arc provided for emer- 
gencies of this kind. Kven with these 
precautions it is not uncommon during 
the height of the hay fever season to 
see the bell blown clear through the 
hopper. 

As we pointed out these are onlv 
generalities or an outline of general 


Zirconium in Steel 

According to a recent issue of 
Lc Genic Civil, zirconium and its 
alloys dissolve completely when add- 
ed to molten steel. 
The fcrrozircon- 
ium thus obtained 
possesses an un- 
usual degree of 
strength which has 
made it useful 
for the manufac- 
ture of armor or 
any form of sheet 
metal for de- 
fensive purposes. 
Armor made of 
nick el-zirconium 
steel having a thickness of 0.39 inch has 
shown the same resistance to the bullet 
as nickel molybdenum steel of 0.51 inch 
thickness or chronium steel of 0.63 
inch thickness. The zirconium steel 
which has given the best results has 
the following composition: Carbon, 
0.42 per ‘cent; manganese, L per cent; 
silicon, 1.50 per’ cent; nickel, 3 per 
cent; zirconium, <X34 per cent It 
possesses a tensile strength of 250,000 
pounds per square inch. 




Where Risers Are Used to Advantage 

How Feetler Heads Should he Located on Cylinder Castings — Other Features 
Such as Placinif Chaplets, and Methods For Reducing 
Shrinkage are Discussed 




S ISERS are placed on molds 
to feed metal to castings; to 
carry off dirt and slag in the 
metal and to indicate by the 
overflow of the metal when the mold 
has been filled. They also serve as an 
aid to check the pressure and velocity 
of the metal at the time of pouring. 
The number of risers on the mold 
always should be controlled by and be 
proportioned to the size of the pouring 
gates. The risers 
should be some- 
what smaller in 
area than the 
pouring gates, as 
otherwise the 
pressure on the 
casting will be in- 
sufficient. If a 
mold is poured 
with the risers 
twice the area of 
the pouring gates, 
the casting will 
suffer from tack of metal com- 
pression. This is due directly 
to the insufficient pressure of 
the metal in the riser. It is 
axiomatic in foundry work to 
place the riser on the highest 
part of the mold. The metal 
thickness in this part of the 
casting may not ncces,sarily re- 
quire the location of a riser 
at this point, yet it is essen- 
tial that the riser be located 
at the highest part of the 
mold to carry off dirt, slag 
and other impurities. On the 
other hand, it also is essential that risers 
be placed at other points of the mold 
where the variations from light to heavy 
sections are abrupt and for the purpose 
of feeding the heavier sections. 

In Fig. 1 it will be noted that the 
riser, C, feeds a flange much heavier 
than the flange for which additional 
metal is to be provided by the riser, 
A, As this flange is the heaviest part 
of the casting and if no riser were 
placed in this part of the mold» the 
casting undoubtedly would be defective. 
The riser, C, should, be oblong in form, 
should not be more than J^-inch wide 
or M-inch less in size than the full 
thiclcne.ss 6f the flange. 

Pig. 2 is presented for the purpose 
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of contrasting it with Fig. 1, with refer- 
ence to the use of risers and the neces- 
sity for feeding the casting. This cast- 
ing is of the cylindrical type without 
flanges. However, in Fig. 1, risers A 
and C serve a two- fold purpose, namely, 
to rid the mold of the dirt, .slag, etc., 
and they also serve to feed metal to the 
flanges. However, since risers A and C 
in Fig. 2 arc not located over flanges, it 
is not essential that risers be used for 


such a mold arc nothing as compared 
with those generated in a mold gf a 
green sand type. P'or this reason we 
always have left open the risers in dry 
.sand molds. These provide ample means 
for the escape of steam, if any is 
generated, such as from daubing the 
joints with loam, etc. 

For heavy green sand work we favor 
closed risers. A mold that is ready 
to receive metal contains air only, but 
immediately after 
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Fig. 2. 


KIO. 1 -WIIBKE SHOULD BK PLVCED OVER A FiaNORD COLUMN— THEIR LOCATION 

ON A PUIN, CYLINDRICAL CASTING IS SHOWN IN FIG. 2 



FIGS. 3 AND 4- IMPROPER AND PROPER METHOD OF PL.VCING 
DIAGONAL RIBS ON CASTINGS 


feeding the mold. However, it is essen- 
tial to provide these risers to insure 
clean metal throughout the casting. In 
pouring a mold of this kind the metal 
flows around the core and in rising 
undoubtedly carries with it a certain 
accinnulation of dirt and, therefore, 
these end risers are essential. 

Those who favor the open riser con- 
tend that fins must be provided .for the 
escape of air and gas under pressure 
from the mold and if no suitable exit 
is provided, scabbing will result. No 
two molds generate gases exactly alike, 
due to the variation in the moisture of 
the sand, temperature of the metal, etc. 
In pouring a dry sand mold, it is im- 
material whether the risers be open Or 
shut. The gases and steam generated in 


the molten” metal 
enters, gas is ges- 
crated. When tht 
mold is filled widi 
gas, the additional 
gas generated 
compresses the 
gas which seeks 
exit through the 
vents and the top 
of the mold. It 
must be app^ent 
that gas under 
pressure will sustain the whole 
interior of the mold, particu-* 
larly the top which is liable to 
sag slightly. No such advantage 
may be gained from open risers 
as the gases then escape freely 
through the risers as rapidly 
as they are generated in the 
mold. Chaplets are used ex- 
tensively in foundry work and 
when applied intelligently do 
no serious harm to the cast- 
ing subjected either to steam 
or water pressure. However, 
the indiscriminate use of chap- 
lets frequently results in casting losses 
and it is advisable to add metal at thejpoint 
where it is necessary to locate chaplets. 
It is not advisable to place chaplets in 
any part of the mold if the esating is to 
be polished. However, this may be over- 
come by bedding in the studs below the 
surface of the mold. That part of the 
chaplet projecting from the face of the 
casting can be chipped off readily when 
cleaning and only a lighter metallic spot 
will be noticeable on the finished sur- 
face, Whenever possible, tinned chap- 
lets should be u.sed. It ^ es.sential, 
however, that they be coated with pure 
tin since a compound of spelter and tin 
is not nearly so desirable from the 
foundry-man's standpoint. Also, the 
chaplets should be thoroughly coate|il» 
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and if this is not the case, they are 
liable to rust in storage and such 
oxidized surfaces will rause blowholes 
when in contact with molten inctal. 
A casting rusted in this way should be 
dipped in creosote which will prevent 
blowing. 

Probably no property of iron causes 
more trouble for foundry men than that 
of shrinkage. It is generally assumed 
that shrinkage occurs in two stages. The 
first known as the internal, takes place 
between the time of filling the mold and 
the solidification of the metal. This 
causes draws, blowholes, etc. The sec- 
ond stage occupies the period between 
the complete solidification of the metal 
and atmospheric temperature. During 
this period warping, twisting and frac- 
turing of the metal may occur. 

The internal effects of shrinkage ap- 
pear in the form of spongy, porous and 
weak spots in heavy castings. This 
effect is intensified at junctions, or 
where light and heavy sections join, 
since the cooling here is less rapid than 
in other parts of the casting. There- 
fore, the proper projiortioning of the 
thickness of parts of the casting is an 
Important factor in reducing shrinkage 
to the minimum. Sharp angles should 
be avoided wherever it is possible to do 
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so. The warping or twisting of castings, 
due to unequal cooling, is not so much 
the cause of unequal distribution of the 
metal as the position of the casting 
while it is cooling. Some castings have 
a tendency to twist in cooling, but if 
turned, this might be overcome. If a 
U-shaped casting is made bottom-down, 
it is evident that the bottom side will 
remain hot longer than the legs of the 
casting and the legs invariably will he 
drawn in when cooling. However, if 
this casting is poured bottom-iip, the 
bottom or heavy section will he exposed 
to the atmosphere and the legs of the 
casting will he exposed to the atmos- 
phere and the legs of the casting will 
not be distorted, due to the more uni- 
form cooling of all parts. 

It is vv»-ll- known that the internal 
striK tnre of ail metaU, whether cast or 
forged, is intlnniced by the rate of 
riie habit that some light 
work molders h.ive of bearing-off cast 
ing.> at certain parts to insure uniformity 
of cuoling, is not generally considered 
good practice. All such operations, re- 
gardless of how carelnlly they may he 
performed, arc injurious to the casting 
by shortening or unduly hardening the 
grain of the metal. If a casting of 
comparatively uniform section is allowed 
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to cool undisturbed in the flask in which 
it is poured, it will be found to be of 
a soft, machinable texture. Experi- 
enced molders know that factors to be 
considered in securing straight castings 
include the careful consideration of the 
size and location of gates and risers, 
position of casting, temper of the sand, 
etc. For example, if two long castings 
arc poured side by side in one flask, 
one side of each casting will be warped. 
This is due to the fact that the two 
in.side faces of the castings require 
longer to cool than the outside faces. 

Fig. 3 illustrates a diagonal rib on a 
square casting. This is sure to result 
in a badly warped, unduly strained, if 
not in an actually broken casting. The 
placing of the ribs as shown in Fig. 
4, will prove to be more .satisfactory 
although the arrangements of these ribs 
in both Figs and 4 arc objectionable. 
However, in Fig 4, the strain is better 
distributed by the opposing action of 
sbrinkagr set up by the additional 
diagonal rib. While the ribs, as showm 
in Fig. 4, w’ill have a tendency to bal- 
ance the .strain, a casting so designed 
cannot possibly have equality of shrink- 
age. In designing castings, it is essen- 
tial tluit the parts be so proportioned 
that uniform shrinkage is assured. 


Making a Pattern F©r an Oil Drip Pan 


X T I.S said that there is a right 
way and a wro.ig way for 
doing everything. lUit tlic 
longer I remain at the 
»radc the more 1 am inclined to be- 
lieve that while there may he only 
me right way of making a paltciii 
•many wrong «nes are nl.so practiced. 
Two methods were employed in in.ik 
tng two patterns 
similar to the one 
shown in the il- 
lustration. T 
first method is 
used by many pat- 
lernm a k e r s on 
work of a like 
character. It is 
tong and round 
ibout and involves 
unnecessary time, 
tabor and ex- 
pense; the second 
me I h o d reduces 
the process to the 
essentials and 
is correspondingly 
economical. The 
dhistration shows 
a pattern for a 
combination base 
and drip pan for 
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a special machine. There is much 
more to the casting, but I am ilhis- 
traling only the parts that arc of in- 
terest in the making of the pattern. 
In the first method referred to, the 
stoek fv>r the plate A was passed through 
the jildiier and dressed down to kl* hich 
in thickness. The edges w'crc jointed 
and hoards, sufficiently wide, were glued 


togetluT to make the plate. Then the 
l>late was dressed by hand to the exact 
kj inch in thickness, after which it 
w’as gone over wdlli both coarse ami 
fine sandpaper. 

The operation of dressing the plate 
by hand was unnecessary, and applying 
sandpaper to an unfinished pattern is 
contrary to cither good sense or good 
practice. The 
abrasive from tbc 
sandpaper imbeds 
itself in the wood 
and is detrimen- 
tal to edge tools. 
‘ The plate was 
next cut to the 
tequired shape. 
Stock for the rib 
around the edge 
was dressed to 1 
inch, the required 
thicknc.ss. Each 
section of the 
rib was marked 
and sawed out 
separately and 
then fastened to 
the pi a t e with 
glue and nails. 
The rib waa then 
finished and draft- 



PLAN AND END ELEVATION OF PATTEBN FOB COMBINATION BARI AND DBIP PAN 
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out by hand with chisel and gouge.- 
The bosses B were loosely fastened 
to the cope face of the pattern. This 

was unnecessary as they were very 

thin and had plenty of draft. 

A short time after the first machine 
was* placed in operation another one 
was built. It was desi^m'd like the 
first one but was larijer. This neces- 
sitated a new pattern. 

In . making the second pattern the 
stock for the plate was run throuj^h 
the planer down to inch in thick- 

ness, the edtfes jointed, and the hoards 
glued together. The shape of the plate 
was laid out on this hoard. A plank 

was then dres.scd to 1 inch to pro- 
vide stock for the rihs. Pieces as 
shown at D and ll were cut from tin's 
plank to make a rib all around the 
pattern, 'fliesc pieces were ]o<ks(‘- 
ly fastened with wirv nails to the side 
of the plate opposite to the side on 
W'hich the marking was flonc. This is 
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riG. l-P.MTKRN Pl.ATK I-Oll MAKING 0 (2 

( AST IHO.N WASIIKRS 

quilc contrary to general pattern .shop 
practice but i.s really the hist w'ay to 
make plate patterns having tihs on edges. 
The i)l:ite with the short sections at- 
rachod teiniiorardy was then taken to 
the band saw. ll was set on the table 
of till* .saw willi the rib side down 
and nit to the outline all around, 
Prails were driven through the midille 
of the ribs and fKiri way into the 
plate as indicated at I' in piece D. Kach 
piece was in turn treated this w^ay. 
The location of the rihs was plainly 
marked on the top face of the stock 
The W'idth of the ribs, Ij inch, was 
marked on both the ribs and the plate, 
before removing from the plate to pre- 
vent a possible mistake in the gaging 
or sawing. The ribs were then re- 
moved, with the w'irc nails left in 
them, and taken to the band saw where 
they were cut with an easy bevel to 
in.surc a good draw from the sand. 
Glue was applied to the joint face 
and the rilw returned and securely 
fastened in their places wdth wire 
nails. The pattern was then given a 
sandpaper finish, that is, after the pat- 
tern was made and not w'hen it was 
half finished as is very often done by 


apprentices and journeymen young at 
the trade. 

If apprentice boys were taught the 
short, practical ways of doing jobs, in- 
stead of the long round about ways 
which waste time and labor and .so 
run up the expense, tkeir services 
w'ould be more appreciated and they 
would become better journeymen. 

Making Cast Iron Washers 
in Qiioantity 

By Pal D^vyer 

Oui'stion . — We are interested m the 
inaniifaetnrc of cast iron washers and 
would appreciate a detailed account of 
the mo.st modem and economical way 
of making them 

JjiSfCri. I*'or the pin pose of illus- 
tration we will assume that >on are 
going lo put one man mi the job of 
making }i'inch O. ('* cast-iron \\ashers. 
Von may then regard the following de- 
scription as applying to a unit and fit up 
as many more as yim please. A Tv inch 
washer is 3 inches m diameter, there- 
fore a 12 X 14-inch sn.ip llask will ac- 
comnioifate 10 patterns. 

The fir.st sti'p is to make a wooden 
pattern and cast 10 pieces from it either 
in white metal or ahnniiunn. Of course 
yon are not limited to the use of these 
two metals but they are the best in our 
judgment. Place the castings in a lathe 
and finish tiicm true and smooth, taking 
particular care to see that the holes are 
true and nicely tapered. Then prepare 
a plate 14 x lO inchc.s, the same dimen- 
sions as the outside of the snap flask, 
with a lug at each end. See 7^ and C 
in accompanying illustration. Fig. 1. 
l.ay the part of the snaji containing 
the guide holes on th.e plate and mark 
through them. Drill holes at these 
places and finish them carefully to the 
triangular .shape of llie guides. This i.s 
an important point; (ho holes must be 
loose enough to slip up and down on 
the guides easily, hut there must be 
no lateral play. Just a nice loose slid- 
ing fit. 

Having finished the guide holes, lay 
the plate on the bench, scribe a center 
line on it and arrange the patterns to 
the best advantage on both sides of the 
line. In this ca.se the patterns will be 
1 inch away from the sides oi the flask, 
Vi-'meh away from the ends and about 
Jll-inch from each other. 

Take the plate and patterns to a drill 
and drill two |i-inch holes right through 
each pattern and plate. Mark each pat- 
tern individually so it can be located 
again. Tap the holes and screw the 
patterns firmly to the plate; or you 
may counter.sink the holes and rivet the 
patterns in their places. 

The pattern plate may be aluminum 


or white metal }4-inch thick, or it may; 
be a piece of yi-inzh steel plate; in 
either case it must he flat and straight. 

A wooden pattern for a gate is then 
prepared. It is carefully fitted so that 
touches each of the patterns. The main 
branch is lyi inches wide by ^-inch. 
thick and branches arc *>4-inch wide 
by 5^ -inch thick. A casting is made 
ofT this pattern cither in white metal 
or brass and after it is finished nice 
and smooth it is fitted into place on 
the plate and screwed or riveted, into 
place in the ^ame manner as the pat- 
ttrns. r.cforc attaching the. .gate to 
the plate a ?'S-inch hole is ’ drilled 
through it a.s .shown at /f in the acGO|n- 
panyirig illnsiration, the ■ purpose 
which will be referred tq^l^ter. 

In oide) to make molds with this 
l):iit«‘rii, the niolder lays the plate on 
the table of his inaLliinc, pattern side 
up, and sets on that part of the flask 



Fin. 2- MOI.DS STArKRD FOR POURING. THB 
B01T().M F.\('K OF FACH DRAG SERVES AS 
A (OPE FOR THE PRECEDING MOLD 


containing the pins or guides. He then 
drops in a thin iron hand which hugs 
the inside of the flask closely.. The 
purpose of this band i^ to prevent the 
mold from bursting during the opera- 
tion of pouring the iron. He riddles 
in some sand, presses the sand in the 
holes in the patterns with his index 
finger, then fills the flask with sand 
and squeezes it. The seciuencc of op- 
erations then arc: He puts on his bot- 
tom hoard (thi.s only applies to the 
first one), rolls the mold over, raps 
the pattern plate and lifts it ofT, car- 
ries the mold to the front of his floor, 
removes the snap, carries it back to his 
machine and starts another one. 

In the socnnil and succeeding ones 
a short gate ])in is set up in the recess 
previously referred to in the horizontal 
gate. This leaves an. opening through 
each body of sand and forms a contin- 
uous upright gate from top to bottom. 

As nay be scon by referring to the 
sketch, Fig. 2, there are, properly speak- 
ing, no copc.s usc<], the bottom face of 
each drag acting as a cover for the 
preceding mold. 

If you do not care to fit up the pat- 
terns yourself, any of the molding ma- 
chine makers will supply you. 
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Evolution in Ca8ting**Plant8 

O NE outstanding feature has characterized 
the many casting manufacturing plants 
which have been ccjfistructed during the 
year just past. The modern foundry as 
represented by the many built-in 1919 is a thor- 
oughly efficient factory buildmg, erected and 
equipped with the idea of adaptability paramount. 

In times gone by, any sort of second hand structure 
has been deeniecl satisfactory for a foundry. The 
only requirements in foundries of the past century 
were a roof, some sections of side walls and a floor; 
anything in fact which would surround and partially 
house .sonic sand heaps, a few flasks and melting 
equipment. All routing of work w^as fitted to the 
existing .structure irrespective of all questions of 
efficiency. This of course does not represent all 
the older foundries. However, the exception serves 
only' to prove the rule. The entire basis of plant 
design was revised and the building was made a 
pait of and tributary to the general manufacturing 
scheme during the tremendous building period of 
1919. Considerations of efficiency governed the lay- 
out of buildings. Human consj^rvation, health and 
comfort ruled in the design of heating, lighting and 
ventilating features in more recent establishments. 
.Sound engineering principles fdrmcd the ground- . 
work both for the buildings and equipment. This 
great stride in foundry construction has not been 
the rc.sult of an immediate change. It has been a 
development ol many years, but has been more 
strongly apparent in the many structures erected 
recently. I he free interchange of ideas fostered by 
technical and commercial o^’ganizations has aided 
greatly in bringing better principles of plant design 
to the foundry industry. 
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Attention to Costs 

® IiEN w’ork is scarce, labor is plentiful and 
materials are cheap, the castings manu- 
facturer scans every inquiry carefully. lie 
figures his costs closely with a watchful 
attention. He competes for every job with others 
confronted by similar problems of keeping their 
plants engaged to carry overhead and interest 
changes. Foundrymen have known such times 
within the past few ' and many have made a 
careful study of the cost problem under pressure of 
slack times. With the start of 1920 conditions arc 
changed. Work is plentiful while both material and 
labor arc .scarce and high. With few exceptions, 
most commercial foundries find an abundance of in- 
quiries from customers who appreciate the general 
conditions and are willing to pay higher prices. 
Expansion is the order of the day. Now as never 
before is the need for an adequate foundry cost 
systehi imperative. Any system which is not suffi- 
ciently elastic to permit each estimate to care for 
constantly advancing prices should be discarded. 
All fixed percentages, added to care for overhead, 
depreciation and interest, should be revamped so 
that each job may carjy its fair proportion of the 
rising pricc.s. Past production figures which are 
used as a basis for present estimates should be 
scrutinized and* checked. The foundryman who 
today makes <osts his study is best equipped to 
meet any possible reaction which may follow the 
unprecedented expalfeion of the present day. 
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Trade Outlook in the Foundry Industry 


IIORTAGE and delayed delivery of needed 
pig iron still continue to cause concern to 
many foundries. Coke scarcity, due largely 
to car shortage, is affecting the supply of 
iron, particularly high silicon grades. A noticeable 
.slackening in demand for iron has taken effect dur- 
ing the past two weeks, due partially to the general 
knowdedge that little first half iron is available and 
the lingering hope that the present high prices may 
be lowered for the last six months of the year. 
Producers arc offering little iron at the present 
time, and indicate a desire to await developments 
and lu estimate their last half costs. 

December showed a marked in- 
crease in pig iron production, 
Production despite the hampering effect of the 
Increases coal strike which prevailed during 
several weeks. Although the gain 
is not as large as that attained in 
November, and some credit is due to the 31 day 
month, the tendency toward greater production to 
meet the unprecedented demand is marked. 1 'he 
total production 
of all classes of 
pig iron for De- 
cember, as re- 
ported by 'The 
Iron Trade Re- 
view, was 2,629,- 
850 tons, an in- 
crease of 222,481 
tons over the 
November total. 

'riie average 
daily production 
for December 
was 84,334 tons 
per day, a gain of 4590 tons per day over the preced- 
ing month. The effect of fuel restriction, however, is 
clearly indicated by the ratios of increases. J^ovem- 
ber showed a gain of 32 per cent over the preceding 
month, while December made only 5.72 per cent 
advance. 'Fhe total iron production for 1919 is con- 
siderably lower than the two preceding years. This 
may be attributed in part to the slack demand during 
the early portion of the year and in part to disturbed 
indtistrial conditions during the closing months. 
Merchant iron production for December was 686,950 
tons, an increase of 61,025 tons over the month 
of November. This was a net gain of 1295 tons 
per day or 6.2 per cent over the preceding moiilh. 

With the date set for the return of 
the railways to private ownership. 
Railways is renewed for an early buv- 

Will Buy ing movement on all classes of 
equipment. This in turn would 
induce a strong demand for various 
grades of castings. The Railway Age estimates 
that it will require more than three years to bring 
the rolling stock and equipment of the railroads uj) 
tq standard again. This is attributed to the small 
amount of railway buying under government owner- 
ship, the pyramided needs for replacements and the 
extensions which arc needed at this time. The 
estimate presented for the requirements of the next 
three years, includes some 24,500 passenger cars, 


712,400 freight cars, and 13,840 locomotives in addi* 
tion to track, terminal, shop and station construc- 
tion with the attendant demand for tools and equip- 
ment. Malleable and steel shops will benefit largely 
by a real railway buying movement. The former 
at the present time are operating at 85 per cent of 
cafxicity. Those malleable plants which handle 
both railway and miscellaneous work are filled with 
orders for castings other than those required by 
railways. Mallcai)lc shoi)s which make railway 
castings exclusively are fairly busy upon replace- 
ments and urgent repairs. 

The peak of demand for all classes 
r)f castings was not attained during 
Shops are 1919 . Starting in the late .spring. 
Busy foundry orders have increa.sed in 
volume steadily, the acceleration 
being more marked in gray iron 
and malleable than was noted in steel ana non- 
ferrous lines. No signs of slackening have appeared. 
Automobile production schcdides for trucks, 
passenger cars and tractors are larger than ever 

before. Automo- 
bile castings are 
being .sought in 
sections far re- 
mote from the 
assembly plants. 
Stove and fur- 
nace manufac- 
* turers still arc 
behind on last 
year's deliveries. 
Eastern and 
southern cast 
iron pipe makers 
are unable to 
make deliveries even during these off months 
the year, short of 60 days, and in some 
cases 90 days or longer are asked. Machine 
tool builders continue to require a great number 
of castings to keep up with production schedules. 
Jlngines .for factory power plant use are 
.«lrongly in demand. Some engine and special ma- 
chinery builders in the gulf states are inquiring for 
castings as far north as Birmingham, Ala. and St. 
Doiiis. In the central west and some sections of 
the east, labor shortage coiUinues to hamper pro- 
duction in many foundries. With the tremendous 
ilemaiul and mounting prices on labor and materials, 
prices have advanced on practically all classes of 
castings. 'I he average price for gray iron castings 
in the Chicago district ranges from $90 to $100 per 
ton with scaled advances for lighter and more com- 
plicated work. In almost every instance, price is 
ma<le a secondary consideration and the specified 
time of delivery is a basis upon which castings arc 
bought and sold. .Steel foundries still are .slower to 
reach the peak of production attained by other 
branches of the industry. 

Nonferrous prices based on New York are as 
follows; Copper, 18.87j^c to 19.00c; lead, 8.75c to 
9.00c ; tin, 63.25c ; antimony, 10.00c to 10.2Sc ; alumi- 
num, No. 12 alloy, producers price, 31.50c, open 
market, 30.00c to 30.50c. Zinc is quoted at 9.25c to 
9.37>4c, St. Louis. 



Prices of RaW Materials for Foundry Use 


Iron 

No. 2 Foundry Vallfy 

CORRECTED 

I.TR.00 

TO JAN. 7 

Scrap 

Heavy melting ateel, Valle)’. . . . 

.124.00 to 24.50 

'No. 2 Soiithmi, HirmlnKhun .. 

. 30.00 to 40.00 

Hea%v melting iteel, Pittaburgh. 

. 25.00 to 20.00 

No. 2 Foundry, Chientfo 

40.00 

Hea^y melting atecl. Chicago. . . 

. 24.76 to 25.00 

No. 2 Foundry, rhlladclphla . 

. 42.10 to 43.25 

Htoie plate. ChliMgu 

33.00 to 33.50 

Ba.4lc, Valley 

37.00 

No. 1 call, Chicago 

. 42.00 to 42.50 

Malleable, lYilrago 

, 40.50 

.No. 1 cast, Philadelphia 

33.35 

Malleable. Buffalo 

41.25 

No. 1 ciut, Birmingham 

. 20.00 to 27.00 

Coki 


Car irlieelB, iron, Pittabiugh .... 
Car wheel!, Iron, Chicago 

. 32.00 to 33.00 
. 34.50 to 35.00 

Corinrllavllle foundry coke 


Kallroad malleable, Chicago. . . . 

. 31.50 to 32.50 

Wlae county foundry coke 


Agricultural malleable, Chicago.. 

. 33.00 to 33.50 






Comings and Goings of Foundry men 




P. PERO, who for the past 11 
years has been general super- 
intendent and sales manager 
of the Missouri Malleable Iron 
Co., E.ast St. Louis, 111., has retireil 
after 50 years’ continuous service in the 
foundry industry. He will continue lf» 
devote a portion of his time to interests 
which he maintains m various foumlr^ 
and manufacturing imliistiies lu St 
Louis. Mr. Pero, who was borii in 
Waltham, Mass., Dec. 9, 1856, belongs 
to a familv which h;is been prominent 
in the fonmlry business <jf New luig- 
land for three generations He \va^ 
educated in the public .schools of W.il 
tharn and Worcester, Mass., leaving the 
Worcester high school in his junior year 
to become an apprentice molder. This 
was in February, 1870, when he was 
only 13 years old. During the follow- 
ing years, until he was made foreman 
in 1882, Mr. Pero studied the art of 
molding, specializing in lieavy work. 
Following his first foremanship, he was 
identified with the management of som*- 
of the leading New Kngland ami Mis- 
si.ssippi valley foundries. His hrst 30 
years in the indusitry covered gray iion 
work, while during the past 20 years 
he has been idcmtificd with uialleahle 
plants. In 1887, Mr. Pero conceived 
the idea of an association of fonndiy- 
inen having for its purpose the ex- 
change of views on technical and prac- 
tical problems of foundry work. In 
December of that year he formed the 
New laigland Konndryineirs associatioii, 
which was the original society devoted 
to rdncational work among found ryimn 
in this country. Mr. Pero long lias 
been active in tin* work of the Ameri- 
can I'niindryineirs association. He was 
president of that b(uly in 1910 1917, and 
has been a director contiiuioiisly for a 
iiiimlier of years. 

S. .Stoncham, formerly asmiciatcd 
with the Union Steel Castings Co., 
Roxbury, Mass., and before that with 
llie Ohio Steel Castings Co . Spring- 
Hrld, O., ha.s taken tlic position of 
superintendent with the Huh Kleclric 
Steel Casting Co., South Ro.ston. 

Charles F. Hutchins of Woreester, 
Mass., treasurer of the Standard 
Foundry Co., of that city, has been 
appointed a director of the New 
Finance Corp. of New England, Hos- 
ton, which recently wa.s incorporated 
with a capital stock of $1,000,000. 

George C. Beebe has been appointed 
manager of the. Cleveland branch of 


the Columbia Toni Steel Co.. Chicago 
Heights, III., in place of K. D. Clarage, 
who has resigned. 

C. R. Pieper has been made general 
manager of the Iron Products Corp., 
La Cros.se. Wis., wliicli company plans 
to construct a new plant. 

.‘\lphons L. Or^chcll has resigned as 
brass foundry superintendent of the 
Lunkonheimer Co., Cincinnati, and is 
now .issociatetl with the Hill & (Inf- 
filh Co, of the same city. 

James B l.'ggnt. instincioi m fi imdr\ 
piactue at 1 eland .'stanft»rd niiiv tisiiy. 



J. I* PKKO 


Palo Altii, Cal., js iiiakmg an inspection 
lour of easiern and middle western 
slates to statly hmndry practice, par- 
lunl.irly in 'imomohile plants. 

Heiberl J. Roe. works manager of 
the Adaptable Molding Maclnne Co., 
Ilirninigham, England, returned home 
recently atler siieiidmg throe months 
sllh^(•(luCI!l to the .\niericaii In)iindry- 
inen’s association coiweiition in inspect- 
ing American industrial plants. 

T-awrenre M. Hrile wdio has been 
connected with the United Smelting 
Aluminuin Co., Inc., New Haven, 
Conn., a.s vice president and sales 
manager fo.* the past five years, sev- 
ered his connection with that com- 
pany on Jan. 1 t« assume the presi- 
dency of Brilc & Ratnor, Inc., a 
New York corporation formed to en- 
gage in the metal and chemical brok-, 


erage business. Mr. Brilc has charge 
of the iionferrous end of the busi- 
ness, and Mr. Ratnor, one of the 
best known men in the chemical in- 
dustry has charge of the chemical de- 
partment. 'I'hc office of Brile & Rat- 
nor, Inc., is located temporarily at 
115 Broadway, New York. 

John L. Niite formerly connected 
with the Kenneth Fdy. & Mach. Co., 
Kenneth Square, Pa., is now asso- 
ii:iU‘d with A I. McGhee and II. J. 
(iiilden under the firm name of Nute- 
McGhcc-Giildeii Co. Tlic company 
lias purchased the entire foundry 
e(|iiipment of the Calvin Gilbert 
I'oundiy of Gettysburg, Pa., and has 
installed it in a building in Chain- 
hersbiirg, Pa., with the object of 
carrying on a general jobbing foundry 
business in gray iron, brass, bronze 
and ahinuuum. 

\V. .S. Kobinsoii, superintendent of 
(lie Benton Harbor Malleable Foundry 
(o., Benton Harbor, Mich., has been 
made general superintendent of that 
company, the Chicago Stove & Range 
C'o., Benton Harbor, and the Muncie 
Malleable b'oundry Co., Mniicic, Ind., 
which now arc associated industries, 
'fhe Muncie foundry until recently was 
the Whiteley Malleable Casting Co. Oscar 
Allerton, formerly assistant superin- 
tendent of the Benton Harbor MalleabI' 
Foundry Co., now is superintendent dl 
the Chicago Stove & Range Co., and 
his former position will be filled by 
Herman (‘rittner. John Moloski, for- 
merly assistant manager of the Benton 
Harbor plant, has been made manager 
()f llie Muncie foundry, and he in turn 
\> siiccetded by F. A. h'liller. 

P. J. Flaherty recently was elected 
president f>f the Johnson Bronze Co., 
New Castle, Pa., to fill the vacancy 
created by the death of G. W. John- 
son. Tin'*; company is successor to 
the Amcriciu Car & Ship Hardware 
Co. which W'as taken over in 1919 
and reorganized. Prior to that time 
the products manufactured in the 
plant were steam and electric car 
fittings. After the reorganization this 
line of manufacture was abandoned 
and the plant equipped for the pro- 
duction of automobile bronze parts, 
especially bushings. This entailed the 
rebuilding of the plant, the scrapping 
of the old machinery, and the pur- 
chasing of proper equipment. At the 
present time the company is one of 
the largest manufacturers of bronze 
bushings in the country. 
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Testing Society to Meet in 
Asbury Park 

The annual meeting of the Amer- 
ican Society for Testing Materials will 
be held at the New Monterey hotel. 
Asbury Park, N. J., during the week 
of June 21. This is a marked dc- 
parturv' from the precedent of long 
standing of holding the coiivention.s 
of this society at Atlantic City. 

The growth of this organization 
during the past year is indicated by 
the election of 401 new members, 
compared with 303 for 1018, and 362 
in 1915, which represented the great- 
est accession in membership during 
a 12-moiith period until the record 
established last year. The net growth 
in membership was 249, making the 
present total rnembersliip 2572. 

Acquires East St. Louis 
Malleable Plant 

The National Malleable Castings 
Co. has added another property to 
it^ manufacturing facilities in the pur- 
chase of the plant of the Missemri 
Malleable Iron Co., one of tlic oldest 
industries of East St. Louis, III. The 
East St. Louis plant has an annual 
capacity of about 20,000 tons of mal- 
leable products. Possession of the 
new property was assumocl on Jan. 2, 
1020. F E. Nulsen, president of the 
Missouri Malleable Iron Co., is re- 
tiring from business and his son, John 
C. Nulsen, will be manager of the 
Ea.st St. Louis plant. E. \V. Fclger 
wilt fill the position of local treas- 


urer. Acquisition of this plant gives 
the National company seven malle- 
able iron casting plants, located at 
Cleveland. Chicago. Indianapolis. To- 
ledo and East St. Louis. It also has 
steel castings plants, located at Sharon, 
Pa., and Melrose Park, 111. 

(Qrinracl Co. lue. 

Extiugusslier Lines 

All of the sales and contracting 
business fount rly caiiied on b> the 
(Icncral I'ire !'‘\Jingiiisliei ('o. was 
t.ikcn over by tbe Ciiinncll Co.. Inc., 
on Jan 1, P)2(l 'I'lie ch.inge was 
made because tbe old name so 
sf>eeiriCriny desetibed the automatic 
fire protection section of the com- 
pany’s bnsiiifs-; that it did not cover 
tile company’s scver.il closely related 
I'.nes of business iiicliidiiig fire protec- 
tion, power and process piping, steam, 
hot water and gas heating, drying, 
aiid sales of piijc, vaUcs and fittings. 

British Products Shown 
in Briiaii i 

The great extent to which Amer- 
ican manufacturers and exporters of 
iron and .>lcel, engineering materials 
and hardware have taken advantage 
of the opportunities afforded them 
in Brazil by the war may he judged 
by the Brazilian trade returns. These 
reports show that although German 
competition has been practically de- 
stroyed, British manufacturers are 
now faced with still more serious 
competition from one of the most highly 


developed manufacturing countries in 
the world. The seriousness of the 
situation has roused the officers and 
members of the British chamber of 
commerce of San Paolo and south- 
ern Brazil to closely study and initiate 
means for outstripping their com* 
peiitors. With the object of influ- 
encing Brazilian importers to pur- 
chase British goods arrangements 
have been made to hold a series of 
British indu.strial exhibitions in thc 
city of Sao Paolo which is the heart 
of the great manufacturing district 
of Brazil and. indeed, of South Amer- 
ica. The first of these exhibition.s, 
extending from Lee. 1, 1919, to Feb 
28, 1920, comprised small hardware 
goods and other lines allied to the 
hardware trade. 

Starts Construction of New 
Building 

'I’hc Buckeye Tractor Ditcher Co.. 
Findlay, O . has started the founda- 
tion tor a new foundry building, 10(1 
X 220 feet. The building will be of 
brick and steel construction and will 
be modcruly equipped with electric 
tr.iveling cranes, molding machines 
and other facilities for handling work 
to advantage. It is the intention of 
the company to make all its own 
gray iron, eleclfic steel and brass cast- 
ings in tlie new shop. 

The Ki'iniey Ftmndry & Mfg. Co. 
plant, Mansfield. O., was destroyed by 
fire on Jan. 1. The company is seek- 
ing a location nearby to resume opera- 
tions at the earliest possible date. 



The AutomotlTe Trnrtor Co., Krctlerlck, Md., ron- 
tcmplatei tbe ereettun of a plnnt, tiu x 2(Mi fret 

The plain of the (Iraiid I Liven llraxs l''oiindry. 
Oraad Haven, Midi , rerently was damuKed by llie. 

I^ie Rollahle Stove Co., flcvcland. Is said to Ik* 
planning the erection of a plant. (JO x 120 feet. 

Alterations to lU plant arc bclnt; planned by Uic 
Rstate Stove (!o, Hamilton. 0. 

Erection of an addition to Its foundry Is contem- 
plated by the Superior Iron Works. Superior. W'Ir. 

The plant of tlie Atlantic FouiHtry Co., near Cuya- 
hoga Falla, 0.1 which wm recently damaged by Are. 
will be rebHllt. 

The National Goah Register Co., Payton, 0.. Is 
reported to have had phns prepareu for tho erection 
of a foiiiMhy, 161 i 500 feet. 

Breetton of a pattern shop, l-itory, 58 i 168 feet, 
la eontesplated bp the Toledo Machine A Tool Co., 
Toledo, 0. 

Braetioo of a plant, 61 x 160 feet, la reported to 


Im* I’oiitempl.'iled b> Ibi* .New I’rmTss Kline Co., Cleve- 
land. 

Tlie eirrtiuii of pLuit rxteiisinns are reported to 
bo pl.iniiod by tbe Z.iiirs\ille Malleable Co., KiUies- 
vllle, 0. 

The General Ktigineerlni; Cn., Al|H>na. Mich., John 
l.iiiidberg, president, coidcmpbites tho erect Ion of a 
foundry .'uul macliine simp, 70 x SO fi'et. 

Tho capital stoek of the Flint Foiuidry Co., Kllnl. 
Midi , recently was Increased from $50,000 to $100.- 
000 . 

('apitalizod at $40,000, the Gleiiwood Foundry, 
I'hlladclphla recently waa Incorporated by W. K. 
Nicholson Jr. and others. 

A site on whldi It plans tlm erection of a modem 
pUint has been purchased by the Afflcrlcan Range 
Foundry Co., Bt. Loula. 

The capital stock of tlic Johnson City Foundry ft 
Bilachlne Co., Johnson City, Tenn., recently was 
ItMTMaed from $10,000 to $100,000, 

Erection of • 90 s lOO-fOot addition to Its plant 


la ront«>mpl.tiid by the RalLlmore Car Foundry Co., 
Bultlmnro 

Tlie c.ipil.'il sloi'k of the Hercules Gas Engine Co.. 
Evaiisvilio. Ind , recrntly was Increased from $250,000 
to $.')O0.OfHI. 

llie Inilay City Foundry Co, Imlay City, Mich., 
recently niu nruHiilzed with $26,000 capital, by 

r. W. .Mulder and others. 

Pbiris have been drawn for the erection of a 

foundry. PCI x 110 feet, for B. E. Bhaecbt, 1700 
Tralrlo avenue, Elkhart. Tnd. 

Hie \V. W'. Sly Mfg. Co., 4700 Train avenue. 
Cleu'Lind, conU mplutes the erect Ion of a etorage 
building, to be 1 -story, 50 i 65 feet. 

Hm Erie Foundry Co., Erie, Fa., has had plant 
prepared for the rrectlon of ■ plant, to be 81 i 

204 feet. 

Hie W. J. Westbrook Elevator Co., Oreenibon. 
N. C., la rrimrted to be plannlni the erecthm of a 
foundry, 

Cnpiuilzed at $25,000, the Beedsport Iran Works, 
reedsport. Oreg.. hat been Incorporstrd to engage 
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In Iron wortinsi. niArhlnv shop nnd roiuidry pr«ctlre. 
by Arthui J. B.ewii, Wliutle B m and D. A. SmlLli 

The Miami Braaa Konnd.y and the Miami Mfg. 
To.. Dayton. 0., each headed by Ben Semmelman. 
will e.^ct a plait. 

Plai* h’»e bciM efmi*lrlcd for the erection of i- 
building of frame construction for the Specially 
Foundry Co.. Portland, Oreg. 

1110 Frost Mfg. Co., Kenosha, Wls., has Increane.l 
Its capital from $200,000 to $400,000 and wlU 
erect additions to Its foundry and marlilne shop. 

Work has atarted on the erection of a plant foi 
the Engman- Matthews Range Co., Goshen, Ind. The 
building will be 80 s 1000 feci. 

The (Scoge J. Meyer Mfg. Co.. 576-398 Clinton 
street, Mllwaitkce, Ls considering plans for extensive 
enlargement of its foiuid y and muchine .shop. 

Foundiles. Ltd., Ottawa. Ont , ha.s been liu‘ 0 -porated 
with $24,000 capllnl. by Frederick Mciiagh. Harold 
K. Morranl, Alfred Blake and othei.s. 

Fire dumnged Hie main biilhllng and the east 
wing of the plant of the Hope Found- y Co., Auburn, 

K. I.. maniifactiirer of g ay Iron castings. 

The plant of the Frecl.'uid Fotihd'-y & MaclUnc 
Co., Kteeland, Pa , leccnily damaged by Are, will 
be ri.bn!lt. 

Tlie Vnlversal Winding Co , Auhirn. It. 1., has 

stiirted wo k on the erection of two additions to Its 
foundry. 

Tbe Mclnnemey Co., Council Bliilfs, Iowa, rcccnJb 

was InconxHMtcd with $2.'>0.n0O capital to operate ^ 
general machine abop nnd foundry, by H. Meinnemey. 
E. .\. Wickham, E. 11. Longec and ollieia. 

The Advance Pump ft Compressor Co., Battle Creek, 
Mich., la erecting a foiuidry. nmchme shop, power 

house, testing room, blacksmith Shop and warehouse, 
whleh will double Its capacity. 

A plant. 60 x 200 feet, will he erected hy the 

Regie Bnws Co., Greenville, Mich , which wa.s recently 
hicorporsteil with $100,000 raiiltiil. J. B. Couture 
la president nnd general manager. 

Ilie C. ft G. Pattern Works, Indianapolis, recently 
was Incorporated with $in,00Q capital, by K. D. 

Crider. Charles J. Glsler and A. If. Glslcr, to maim- 
fartiire Iron pal terns. 

Const met Ion of a foundry unit, 60 x 160 feet. ha«- 
been .started on a site of seven acres, recently pur 
chased by the J. C. Green Foundry Co.. Vasaar, Mich 
J. r. Green h president. 

Ardiltects Dowltz ft Wchh, 2.12 St. Paul .street. 
Baltimore, la preparing plans for the erection of a 
foundry and machine shop, 60 x 300 feet. Tlie 
iinme of the owner Is withhold. 

The Mascot Stove Mfg. Co., duitlanoogn. Tcnn , ha>i 
leased a plant and will remodel It for the owniirac 
lure of ranges. The capacity of the plant will be 
trebled 

The Bowen Foundry, Machine ft Electrical Co , 
llarlnn, Ky., recently w.is Incorporated with $20,000 
capital, by C. D Bcngi'y, C. 11. Winfrey and M. L 
Bowen. 

The Bolcniirl Michliie Co., Ft. Worth, Tex , which 
WU.S recently Inciwporateil with $.30,000 eapUnl. Is 
reiwuted to be planning the erection of a gray Iron 
.ind brass fniindry. 

Cjpll.dl/eil at $500,000, the Ball Welding ft 
Foundry Co . Wilmuiglon, Del , reoetiMy was Ineor* 
imrated h> T I,. Cioleau, U. K, Knox and S. F. 

^ Dill. 

Cup'tallzed at $30,000. the Mid-Weal Foundry 
Co.. Morion, Tnd., recently was Incorporated to en- 
gage In a general found y huslnc.sB. by Otto Bninka, 
Fivd B'unka and A. Williams. 

The 0-/aiikee Heater Co., Kaiikville, WIh , niami- 
faetnrer of oil-huniing heating devieeti, will erect .i 
gray-tron foundry, by making an addition to lU 
present machine shop. 

The Charles H. Stehllng Co., 401 Fourth street. 
Milwaukee, has purehosed the gray-iron foimdy at 
I Cediirburg, Wls , from the Western Rope ft Mfg 
Co. of Oklflhom.n. 

R. Nelson Molt. Mlllbury, Mass., Samuel Seder 
and Samuel G Nash, recently were named as the 
Inco-porators of the Vulcan Found*'y Co., Worcester. 
Maas., which was chartered with $10,000 capital. 

CapitallTed at $10,000. the Hammond Mallealile 
Iron Co , Hammond, Ind., recently was Incorporated 
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by H. J. Wanner, 11. C. Wanner and R. J. Steelman. 

The plant of tlie Blrmingluun Machine ft Foundry 
Co., Birmingham, Ala., recently waa d.imaged by Are. 

Bennett ft Seeley, Inc., Bridgeport. Conn., has bs?n 
Incoiporatcd with $50,000 capital, by F. A. Bennett, 
K. E. Seeley. New Haven, Conn., and F. E. Morgan, 
to deal In mill and foumby supplies. 

Tlie Merrlmac Valley iron Foundry Co., Amesbury, 
Mass., lecently waa Incorporated with $3000 capital, 
by Louis Cauiiette, Fred Goiithler, Newbuo'pori. Mass., 
and Artluv Cromler. 

Announcement has been made to the effect that 
the Kcadiiig Iron Co, Reading, Pa., has pu chased 
(he plant of the E. ft G. Brooke Iron Co., at Blrds- 
lioro. Pa. 

'the Dunham Co.. Be-ea, 0.. has leased the 
foiiiidry of the Hasting Iron ft Fouiidiy Wo.ks. Hast- 
ings. Midi., and will o gaiilzc It fur the manufacture 
of hnd iol|c:». auto parts, etc. 

Capitalized at $1.'»0,000, the New England Brass 
Fouiiiliy Worcosbr, Mass., recently was Incor- 

po-ated us u suhsidlury of flic Coppus Engineering 
ft Equipment ('o , by II. C. Coppus, Otto Wechberg 
iin<l liinwoofl M Erhklne. 

Capital i/cd at $200,000, the Erie Stove ft Mfg 
Co , of C.tnadu. Idd., Montreal, Que.. recently was 
inco purated to manufacture lieutlng appliances, etc., 
by F.ank B. Common, Francis Bush, Heibcrt W 
J.icksnn and others. 

Tlie Meudons Mfg. Co., Bionmlngton, HI., Ii.as com 
pictvd the erection of the A st one of a group of 

factory buildings. Tills stnicture Ls a foundry bulUling, 
00 X 260 feet. Tlie next unit to be erected will he 
used for a co:e room and pattern shop. 

The giay-lion foitndry of the former Janesville 
Machine Co. at Janesvlllo, Wls., now a pvt of 
the Samson Tractor Co . will be enlarged by th' 
erection of an addition, 120 x 180 feet. The present 
foundry' and ni'iclitne shops arc being remodeled. 

.Vrehitects are at work on plans for the erection 
of an addIMon to the plant of the E. H Bardes 
Range ft I'oundry (!o., Cincinnati The addition 

win he 85 X 102 feet, and will he used as a core 
room and pattern shop. 

Tti order to incrensc its prodift'llon, the C.d>co Por' 
Works. Inc.. Dkimond Bank building, Pittsburgh, 
recently liicrea-Scd Its capital. At present the com- 
pany Is not ill a position to announce its plans 

fur Jnerensed output. 

Plans hare been prepared for the erection of a 

roui.d y. 170 X 700 feet, for the Lycoming Foundry 
A Machine Co.. Williamsport, Pa. When completed 
It will be devoted to the production of automobile 
.-iiginc rust lugs. J. 11 McCoimlrk is general manage*. 

Plans have been completed for the organization 
of the Franklin Die Casting Corp., Syracuse. N. Y.. 
with a capital of $1,000,000. Howard L. Franklin 
Is lu be president, 11. C. Skinner, vice president, and 
r. E. Hull, secretary and treasurer. Hie company 
will erect a plant. 

Tlic .Imgenson Mfg. Co., Waupaca, Wls,. maker 
of brass specialties and gas engine parts, has Ui- 


LIFT TRITKS.— A 4-page folder is bcUig circulated 
b) the Barret t-Cravens Co., Chicago, In which the 
uve of lift-triK'ks In the core room Is described. The 
fnlder Is entitled, ‘‘SdentlAc Methods In the Core 
Knom." 

BOLTS— Hie (kilumlius Bolt Works Co. Columbus, 
0 . has pubrishcd a large catalog In wlilch bolls, 
nuts, carriage and airtomobile forgings are described 
.tnd Illustrated. (\»mp1ete apcrlAcwllons are given. 
One section of the iMwklet contains some Interesting 
data and tables. 

VALVES. A cloth-bound 166-pBge catalog, has 
lieeii published by the Nelson Valve Co., Philadelphia, 
In which bronze, Iron ind steel valves, gate, globe, 
check anjr nonreturn valves are deserlbeil and llliis- 
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acssrd Us capital hein $70,000 to $360,000 and 
will Boend about half of the new lasue for buildingi 
and narhloety. P. J. JaevenNa li prealdent and 
general manager. 

The Production Foundrlea Co.. Ann Arbor, Mich., 
recently Increased Ite capital Rom $100,000 to $200,- 
000. In order to permit the payment of bonded fa* 
delitediiess and to provide funds for additions to lu 
plant. Enlargement of the works will not bo atarted 
until spring, and will conslat chleAy of an addition 
to the molding Boor. 

Hte Fulloirtn Co., Chicago, is makbig extensive 
Improvements to Its establishment. These improve- 
ments comprise the erection of a 3-8tory building 
of appioxlmately 203.000 square feet of floor 
apace, a prcis bullduig. 80 x 200 feet and the 
remodeling of tlie Dnion Fnuidy bnUdlngs, providing 
upproxlmiilely 190.000 square feet of floor miace. 

'Die Racine Cuiifectloners* Machinery Co., Uadne, 
Wls., plans to erect a 2-story building, 60 z 165 
feet and an adjoining stnfeture, one stoiT, 40 x 146 
feet. No new equipment for these buildings will 
he needed other than a traveling crane for the 1-tUKy 
unit, whirli will have about a 30-foot span. Con- 
struction will start as soon as tlie weather permits. 

Tile Flint Pattern ft Found y Co.. 31D Bush street. 
Flint, Mich . has plans for the erection of a plant. 
40 X 100 feet. ,art two stories. The Arst Aoor 
will he used ns a foundry, which will be equipped 
with fmi. fu'iiiiivs of gas or oil type, two coke Ared 
Junuices, molding machines, etc. Hie upper portion 
of the building will be devoted to the manuiettirw 

of bronze bushings. 

The National Mallealile rastings Co.. Cleveland, has 
added another property to Its rapidly -extending chain 
of foundries, In the purchase of the pjant of the 

MIbsoiiiI Malleable Iron Co., East Rt. Louis, 111.. 
U'lilcli Ims an annual capacity of 20,000 tons of 
iiialleahle-lron rastings. Acqu'sillon of this plant 

gives the National Mallealile f'astlngs Co. Ave malle- 
alde-lion found Ics. located at different cities 
throughout the country. , 

Annonriremcnt of the organization of the Auto- 
motive Foundry Co., at LaCrosse, Wls., has been 

maric, and the company has purchased a site on 
which It plans to erect a plant, 100 z 220 feet, 
contract for whirh has bern let. Hie concern will 

aperlalizc In the maiinfartiire of motor paiia, ryllnder 

heads and other auto engine parts, and blgh-grade 
casting work. The coropiny Is capitalized at $100,000, 
and 0. n. Dibble Is one of the officers. 

A partncish'p fo*roer1y composed of R. K. DeHart. 
R IT. Chilton and H. L. Beaty, Nashville, TCrm., 
has been discntlnued and a company formed to take 

over the plant and be known as the DeHart ft 

Ch’Iton Machine ft Foundry Co. Hie company wlR 

oiierale an Iron foundiy, a brass foundry and black- 
smith and machine shops. Hie company Is capitalized 
at $r>0,00n mid Ibe Incorporators are R. K. DeHart, 

Kallicriiie DeHart. 1. M. DeHart. B. a Crinch 
and ir. L. Bea'ty. The company will probably be 

In need of equipment, but at this time Is unable to 

slate its requirements. 


frated, .and speclAcatlons, etc., given. The various 
valves are lllust rated. 

WOODWORKERR' VISE.- An Illustrated folder Is 
being circulated by the Oliver Madiinery Co., Grand 
Rapids, Mich., in which a woodworking visa Is de- 
scribed and Illustrated. This vise, according to the 
folder, can be adjusted easily and apeedlly to any 
desired angle by a large hand operated collar and Is 
clamped Into any tilted position by a rack bar. All 
parts are Intenhangeable. Hie folder also atatea that 
the vlae may be set at any point In a 00 degree are 
and be rotated and set at. iny point desired within 
the complete are of another drde it right shgles 
with the former, without looecirlng the wort In the- 
Jawf. 
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Piston Rings Cast Centrifugally 

MoMs Are Made in Round Cast Iron Flasks Witk Layers of Cores — TKe Castings 
Are Entirely Surrounded ^Vltk Sand — Centrifugal Pressure 
Produces Iron of Dense Structure 


G HANGKS in compo- 
sition and physical 
properties through 
manipulation in the 
melting furnace and subse- 
quent heat treatment have 
given a great impeUts to the 
metallurgy of steel. Different 
melting mediums such as the 
bessemer converter, the cru- 
cible furnace, the open-hearth 
and the electric furnace, have 
played important roles in the 
drama of better steel. How- 
ever, the metallurgy of gray 
iron has lagged behind. The 
cupola still is by far the most 
commonly used melting modi' 
urn for gray-iron, although 
for many years the air fur- 
nace has been employed to a 
limited extent, and recently 
the electric furnace has found 
favor in a few exceptional 
cases. 

This notable difference in 
the development of melting 
mediums, heat treatment and 
metallurgy of the two prin- 
cipal ferrous products may 
be aceounted for primarily by 
the influence of carbon in the 
twn metals. The small por- 
tion of carbpn in steel can 
be changed into pearlite or 
cementife and mixed in the 
steel with ferrite in various 
proportions to control the 
strength and ductility of the 
metal, while, in gray iron a 
variation in the total carbon 
cbntem does: ^ make the 
marked difference In strength 


BY H. E. DILLER 



that it does in steel. This is 
due to the large amount of 
either graphite or of combined 
carbon .which must be present 
in gray iron. If the total car- 
bon is rec^uced too low in 
gray iron the advantage of 
ease in handling to a great 
extent is lost. On the other 
hand, if the total carbon is 
maintained around the nor- 
mal amount found in cupola 
metal there is either 3.25 per 
cent graphite or that much 
combined carbon, or a mixture 
of the two in any propor- 
tion totaling about 3.25 per 
cent. This prccluaes heat 
treatment of gray iron with 
the exception of annealing. 
I'he heat treatmciK of quench- 
ing and drawing so frequently 
applied to steel, is impossible ^ 
with gray iron on account of 
the high carbon content. 

However, advancement re- 
cently has been made in the 
metallurgical treatment of 
gray iron brought about 
through experiment and a 
study of the properties of the 
metal and its action under 
different conditions. Expert- • 
ments made by the Wasson 
Piston Ring Co., Plainfield, 

N. J., under direction of John 
A. Rathbone, foundry man- 
ager, have developed some 
important facts in the metal- 
urgy of gray iron and also, 
evolved a method of casting 
piston rings by the centrifugal 
* process. Mr. Rathbone now 



128 


February 15, 1920 


THE FOUNDRY 



Fia. a -AT TIIK IJBf’T 
-MlCltOUItAPU OK 
nilU, CAST MKTAL 
S>10W!N0 THAT MOST 
(IK THK CARBON IH 
r 0 M K I N K 1). BUT 
TilKKK ARE OCCA- 
KIONAIi SIMII^ OK 
FREE CARBON AS 
IIJX'STRATEIl IN THE 
UPPER KKillT-llANJI 
('ORNER 

Kin :i--Ar THE RICHT 
-AFTER THE ClllLLEH 
IRON WAS IIEATEII 
FOR A MINUTE UR 
TWO AT NEAR 201)0 
liEOREKS FA UR. A 
LARGE PORTION OK 
THE COMBINKll CAR- 
BON SEPARATED OUT 
AS ITIMPEU CARBON 
—THE UN ETC HKD 
MICROGRAPH KKSEM- 
TILES A MICHOGUAPII 
OK MALLKAKLE IKON 



is with the II. M. Latie Co., Detroit. 

Formerly, the coinmoii imMliod of 
casting jiiston rings, especially the 
smaller sizes, was from a long, cylin- 
drical pattern This gives a casting, 
called a pot, from which a luimhcr 
of rings are cut in the machine shop. 
As may be seen this operation in- 
volves considerable expense, and in 
some shops it has been superseded by 
the method of cisting each ring 
separately. The latter process in- 
volves a considerable increase in the 
expense of molding due to the pro- 
portionately large amount of sand 
and of gates and risers to the amount 
of metal in the casting. To lower 
the molding co.st the Wasson com- 
pany derided to cast the rings in 
gray iron molds, frequently known as 
permanent molds. Uy this method, 
metal in the smaller rings became 
chilled. Some of the larger rings 
were not chilled wlien cast in a per- 
manent mold but enough of i\eiy 
lot was chilled, at least in spots, to 
make it essential ih.it all ring^ be 
annealed before being inacliined. h'or 
this reason, it was decided to study 
the effect of annealing. Some of the 
rings which were while, liaving been 
chilled through, were annealed. Al- 


though malleable iron, which is also 
a white iron, requires a mimher of 
hours to be annealed, this metal Avith 
its liigher silicon content was found 
to rc]>recipitatc out a large portion 
of its carbon on being heated a few 
minutes and allowed to cool in the 
air. Not more than 10 minutes were 
rc<iuired to cool the metal to a black 
heat when it could be quenched in 
water without deteriorating effects. 
While this treatment changed a I'argc 
percentage of the carbon from the 
combined to the temper form and 
the metal became machinahle, the 
annealed iron wa'. not malleable and 
the hardne'.s as determined by brinell 
test was 250 or a little less. 

Xotvd Annealiihj Effects 

The microstru'Cture of the metal 
before and after annealing is shown in 
Ings. 2 and .V In Fig. 2 the wliite 
areas are cciuentile and the small 
(lark ])ortions are pcarlite. The dark 
spot which m*ay be noticed in the 
upper left corner is free carbon, not 
ill tlie flake form of graphite but 
rounded like tciiiiier oarbon. Although 
the fracture of this iron shows white, 
there are a few' of these .spots of 
free carbon scattered ibrough llic 


metal. Analysis show'ed the follow- 
ing composition: Silicon, 2.40 per 
cent; sulphur, 0.104 per cent; phos- 
lihorus, 0.6.5 per cent; manganese, 
O.hS per cent; total carbon, 2.91 per 
cent. Practically all of the carbon 
was in the combined state wdicn the 
metal was ca.st. After annealing, the 
iron contains 2.86 per cent free car- 
bon and 0 68 per cent combined 
carbon. The free carbon is in the 
form know'll as temper carbon, as 
may be seen from Fig. 3 which is 
an iinetchcd micrograph. After an- 
nealing the sanqile has (he appear- 
ance of malleable iron. The darker 
spots arc the tcnijicr carbon. An 
etched sample shows that the hack- 
ground is mostly i>earlite. Practically 
no ferrite is ])resent and there is a 
far larger portion of pearlite than 
is found in malleable iron, owing to 
the higher percentage of conihined 
carbon in the metal. This amounts 
to 0 70 per cent c)U the average Some 
rings of annealed iron w'ere tried out 
in ri gasoline engine but did not 
prove successful because they lost 
their tension rapidly and wore ex- 
rrss'ively. It w'as concluded that the 
heavy wear was due to the rounded 
particles of temper carbon which did 



KJG. 4- AT TTTE LEFT 
-PUT RINGS CAST IN 
THE S\N1I HAH TIIK 
USUAL APPEARANl'K 
OK GRAY IRON WHEN 
M\GNIFIED iriO DI- 
AMETERS— AS MAY 
K K N 0 T H D, THE 
GRAPHITE IS SEGRE- 
GATI*:!) IN LONG NAR- 
ROW FLAKI-:a 
FIG. r,-- AT THK RIGHT 
-^rENTRTFUG.\LLY* 
r\ST MKTAL HAS A 
SOMEWHAT DIFFER. 
E.NT APPEARANCE 
FROJtf THAT CAST IN 
THE REGULAR WAY - 
NOTE HOW MUni 
MOKE CONDENSED 
TUB GRAPHITE 
FLAKES ARE THAN I.N 
FIG. 4 
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not give as good lubrication as the 
graphite found in gray iron. 

The results of the first annealing 
tests proved so interesting that fur- 
ther experiments we re made to 
determine the eWeel of different an- 
nealing limes and temperatures on the 
hardness of the metal. The results 
of llusc tests were as follows: 


'I'lmo of 

Temperature 

Brinell after 

aiinenlltiif 

Degrees 

annealing 

1 min. 

1H50 

2.50 

1 min. 

1850 

250 

3 min. 

1050 

241 

5 min. 

2000 

2;i8 

4.') MHC, 

1800 

2.50 

45 sec. 

IHUU 

250 

The hardiies.s of the different sam- 

pies was 

SO nearly equal after the 

foregoing anneals that it 

was decided 

to repeat 

the tost, using greater varia- 

lions in 

the time and 

temperature. 

This test 

gave the following results: 

Time of 

Temperature 

Brinell lifter 

anneal iri|{ 

Degn'es 

annealing 

30 sec. 

ISOO 

242 

45 See. 

1S50 

2.50 

1 min. 

1000 

242 

1 min. 1.5 nee, 

11)50 

225 

1 min. 80 see 

2000 

235 

2 min. 

2100 

242 

:*• niln. 

2200 

200 


Samples from each set <if both lots 
w'ere i»olishcd and exammed under 
the microscope. All samples had 
approximately the same appearance as 
the micrograph, shown* in Fig. .3, 
which has the carbon tirecipilaled out 
in the rounded form instead of in the 
form of flakes. 

iliifher Carbon lifferts ' 

Tests then w'cre made with iron 
higher in carbon and lower in silicon 
cOTilent. This iron was of the follow- 
ing composition: 


Silicon I H2 

Sulphur O.UKl 

1Mi(iN|ihiinis 0 liS 

MHiiKanese l) ;17 

Totiil carbon S Ti.i 


The following table giving the hard- 
nc<*.s numbers of samtiles of Ibis iron 
annealed at different lemperatiires and 
for various durations of time show.s 
that an increase of time or tempera- 
ture or both docs not decrease the 
hardness, but on the contrary the 


oppo.dtc seems 
bo seen. 

to be true, 

as may 

Time of 

Temperature 

Brinell after 

annealing 

Degreea 

annealing 

5 mill. 

1000 

27» 

4 min. . 

1850 

273 

3 min. 

18.50 

273 

2 mil). 

1800 

2.50 

1 mill. 30 nee. 

1700 

25!) 


These rings also were polished and 
etched and showed the same structure 
as the other annealed rings. 1'he 
rounded form of the free carbon, hav- 
ing been shown by the practical tests 
in a gasoline motor to lack the lubri- 
cating (lualitics of the flaked graphite 
in the regular gray-iron castings, it 
wa.s decided to endeavor to bring 
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this temper carbon to the graphitic 
form. This was sought by redis- 
solving it and again precipitating it 
out. As some of the rings already 
annealed had been heated to a mushy 
state it w'as determined that even a 
higher temperature would be neces- 
sary to redissolve the temper carbon. 
Pieces of rings were placed in a 
silica crucible and he.ited until the 
metal settled to the bottom of the 
crucible in the form of a button. 
'I'be crucil)le then was taken from the 
furnace and allowed to cool in the 
air A microscopic examination oi 
the metal showed the carbon to be 
still in the rounded form of temper 
carbon. A second lot was melted and 
held in the melted state for 1 J/j 


minutes before being allowed to cool 
in the air. l/poii examinalioii, no 
graphitic carbon was found in this 
sample. .'\ third sample was melted 
and kepi in the furnace for tlirec 
minutes. After being cooled in the 
air this sample contained a portion of 
its carbon in llie graphitic form as 
was shown by the miseroscopc. 

Chill ^fay be I dint united 

From the tests made by the Wasson 
company it developed that cliilh'd iron 
whicli is hard and contains almost all 
of its carbon in the eombmed state 
can be ma«le fit for macliiiiing by 
annealing. However, the carbon 
scparale.s out as teiniier carbon and 
docs not give the iron the lubrication 
which is obtained when the carbon 
is in the graphitic form. This makes 
such metal unfit for use in piston 
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rings. The carbon change begins 
above tlie critical temperature, about 
1300 degrees Fahr. and continues up 
to 2000 degrees when the maximum 
amount of carbon is precipitated. The 
niaxiimim has been found to be about 
80 per cent of the total amount of 
carbon in the metal. Thu.s an iron 
with 3 per cent carbon, which w'ould 
be practicaHy all combined carbon in 
the chilled state, will contain approxi- 
mately 2.40 per cent temper carbon 
and 0.60 per cent combined carbon 
after being annealed a few minutes 
at 2000 degrees Fahr. It also was 
hhown that this temper carbon which 
separates out between 1300 and 2000 
degrees Fahr. cannot be turned to 
the graphitic slate until the iron is 


actually melted for a space of time. 
These experiments convinced the 
company of the impracticability of 
casting piston rings in permanent 
molds. 

One other method of ca.sting piston 
rings seemed to offer encouragement. 
This was some form of centrifugal 
process. .\ small section of the shop 
was equipped to conduct experiments 
with \\\W metliod. The results ob- 
tained were, so satisfactory that the 
eomi>any decided to extend its opera- 
tions along this b‘ne 
The experimental department uses 
two crucible melting furnaces of the 
tilting type, furnished by the Monarch 
Fnginecring Co, Baltimore. These fur- 
naces are heated by oil. The one is 
titled with a crucible which will con- 
tain 180 pounds of metal in a heat, while 
the other is somewhat larger, accommo- 



Fin. U THE METAL IS MELTEO l.N A TILTING CRUt'IRLE KURNACK AKFEK li.AVl.NG BEEN BROKEN 
FINE-CHARiDAL IS Al)l>Kn TO THE LADLE TO PREVENT l.OSS OK CARBON 
IN THE. MEPAL BV OXIDATION 
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dating a crucible which will hold 450 
pounds of iron. Experience has shown 
that crucibles will last slightly more 
than 10 heats, on an average. Scrap 
piston rings and gates and risers are 
the only stock used. This insures uni- 
form metal from one day to the other 
and is highly important because the 
peening machines which hammer the 
piston ring and cause it to take its 
shape arc set for a certain kind of 
metal. If the metal should vary from 
day to day the machines would form 
rings which would not be truly round 
and it would be necessary to readjust 
tliem frequently. 

All of the scrap is broken into fine 
pieces before being charged. In this 
condition it will melt quicker and more 
can be placed in the crucible in- the pri- 
mary charge. Some of the broken scrap 
may be seen in llic foreground to the 
left in Fig. 6, which shows one of the 
furnaces and two of the crucibles which 
are used in it. The cover of the fur- 
nace which has a circular hole fits down 
around the upper edge of the crucible 
wliicii is closed with a loose-fitting 
cap. This arrangement prevents the 
flame from striking the metal in the 
crucible. The crucible is filled as full 
as possible with rrictal at the start and 
some charcoal is added. After the 
metal settles in tlje crucible on melting, 
more metal and, if necessary, more 
charcoal is added. \i the end of the 
heat charcoal is floating on top 
of the melted metal. In this 
way the iron is kept thoroughly 
deoxidized and saturated with 
carbon. This practice brings 
the total carbon in the metal 
to about 3.50 per cent. The 
other metalloids in the iron are; 
Silicon, 1.90-2 per cent; sul- 
phur, 0.1 per cent; phosphorus. 

0.8 per cent; and manganese, 

0.5 per cent. The carbon is 
divided into approximately 0.75 
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KKJ 7-F0i:U Ill.NOS .\UK CAST I.\ THE S.\ME 
MOUI NOTE THE VERTICAL RUNNERS 
WHICH ACT AS FKEnKKS 

per cent combined carbon and 2.75 per 
cent graphitic carbon, but varies 
slightly according to the section of 
the ring into which it is cast. One 
of the important points in the proc- 
ess has been found to be the tempera- 
ture of the metal when poured. It was 
learned from experience that metal 
poured below 2600 degrees Fahr. will 
form an iuiperfrct ring. To tv'«t lb? 
temperature of the iron a No. 15 seger 
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cone which melu at 2606 degrees Fahr* 
is placed on the bath and the metal is 
not poured until the cone is melted. 
Daily experience has taught the melter 
to gage this temperature accurately and 
the cone now is used in the ladle only 
once a week. 

Piston rings from 8 to 29 inches 
in diameter have been made on the 
centrifugal machines. Two of these arc 
installed. Rings up to 17 inches in 
diameter are cast in the smaller ma- 
chine and the larger rings are cast in 
the other machine. The smaller ma- 
chine with a mpld ready to cast, is 
shown in Fig. 1. Molds are carried 
to the centrifugal machine by a chain 
hoist operating on an I-beam as shown 
to the right. For different sized rings 
different speeds of revolution are re- 
quired as it is endeavored to revolve 
the flask at a speed which will produce 
a centrifugal pressure equal to 100 
pounds per square inch. This requires 
on an average a speed of 300 revolutions 
per niiiiiite. 

To obtain the different variations from 
this speed a friction cone drive shown 
in the upper portion of Fig. 1 is cm- 
[)loycd. The variation of speed is se- 
cured by moving a leather belt along 
the cone. This belt extends around 
the rear, or driving cone. As this belt 
is moved toward the small end of the 
driving cone this cone must make more 
revolutions to turn the driven cone 
one revolution and thus the 
speed may be varied. The cones 
arc moved together to start the 
machine and the belt around the 
driving cone is thus pressed 
against the loose cone which it 
drives by friction. Five sizes of 
cast iron flasks are employed. 
In the smallest one, rings arc 
made from 8 to 12 inches in 
diameter; the second size is used 
for rings from 12 to 15 inches 
in diameter; the third for rings 


Fia. 8— ABOVE— A LAYER 
OF F1.AT CIRCULAR CORES 
IS LAID AROUND THE 
BOTTOM EDHE OF THE 
FLASK AND THE CENTER 
COVERED WITH LOAM 
FIG. 9— AT THE LEFT- 
COKES ARE L.11D UP IN 
TIERS— TWO HOLES FOR 
THE RUNNERS ARK PRO- 
VIDED IN EACH SECTION 
OF (^RK 

FIG. 10— AT THE RIGHT— 
—THE CORES ARB NOT 
PASTED BUT AFTER THEY 
ALL ARE ASSEMBLED A 
CAST-IRON RING IS BOLT- 
ED TO THE FLASK TO 
HOLD THEM IN PLACE 
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from ISyi to 17$^ inches in diameter; 
the fourth for rit\gs from 18 to 22 
inches in diameter, and rings from 
the largest size flask range from 22 
to 29 inches in diameter. An empty 
flask is shown in Fig. 12. To make 
the mold the inside of the flask is lined 
with cores which are held down by a 
circular cast-iron ring as illustrated 
at /I in Fig. 1. This ring is attached 
by bolts through the holes in the flanged 
rim, which may be seen in Fig. 8. 
The cores are made in sections, five or 
six sections of a core being required to 
make a complete circle, depending upon 
the size of the ring to be cast. Six 
circular layers of cores form a com- 
plete mold for four rings. The cores 
are made of sharp sand with an oil 
binder. A rollover core machine built 
by Henry K. Pridmore, Chicago, is 
used. At present three cores are made 
at once in a wooden corebox but later 
metal boxes will be provided and five 
cores will be turned out at a time. 

In building up the mold a circle is 
first made with cores like the one 
.«hown at A, Fig. 11. This core is 
V^-inch thick and from 3 to 3^ inches 
wide, according to the size of the ring 
to be made. The length is such that 
five or six cores will complete the circle, 
as has already been mentioned. This 
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gas flame. I^tcr the flask is set on 
bricks and a gas flame is placed under- 
neath it until the entire m6ld becomes 
thoroughly dried. This is only a tem- 
porary arrangement, which will be dis- 
placed later by oven drying. A con- 
tinuous oven will be built through which 
the molds will be carried on an endless 
chain. 

When the mold is dried a row of 
cores similar to the one shown at B, 
in Fig. 11, is laid around the edge of 
the flask with the face which is shown 
in the illustration turned down. The 
groove in this core layer forms a pis- 
ton ring. Above this three more suc- 
cessive layers are laid using cores sim- 
ilar to the one shown at D, Fig. 11. 
Like the first layer these three layers 
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pin of the centrifugal machine for tast- 
ing. Metal is poured into the center 
of the flask after -which the machine 
is started and the mold is revolved. 
The amount of iron to be placed in 
each mold Is gaged close enough for 
practical operation by the quantity in a 
hand ladle used for pouring. Should 
the iron poured into the flask fail to 
fill the mold, the risers are not rounded 
out, as may be seen at Fig. 11. How- 
ever, this does not affect the casting 
unless the amount of metal is so scant 
in the runners that it does not feed 
the castings properly. On the other 
hand, should too much be added to 
the flask, the metal does not all enter 
the mold but the excess stays around 
the inner edge of the mold and easily 
can be broken off when the mold is 
dumped and the castings cooled. The 
excess metal is prevented from flowing 
over the top of the mold by the cover 
core. This core, as may be seen at E, 
Fig. 11, is wider than the other cores 
and so extends further into the center 
of the flask and forms a wall or rim 
which prevents spilling over the edge 
of the flask. 

When the mold starts to revolve the 
molten iron is in the center, as has already 
been stated. The machine is revolved 
at a speed to give a pressure equal to 



FIG. 11 KINGS, OK C0UK8 AKE SET IN LAYERS TO FORM THE CA.STlNaH-TIlE &|KTAI. GOES TIIROL'GII THE OATI<:k AT Y INTO THE RUNNEKR KORMEU 
BY TUE HOLES IN THE CORES— FROM THE RUNNERS THE METAL GOES TO THE CASTINGS THROUGH THE GATES, Z, 

WHICH ARE IN EVERY CORE EXCEPT ^ 


circle of cores serves as a guide for 
putting in the sand bottom. The bot- 
tom is made after the flask has been 
rubbed with core oil. The sand used 
is a mixture of sharp sand with fire- 
clay, dampened to make it cohesive but 
not sticky. It is tucked in by hand and 
scraped flat, level with the core, after 
whicli it is slicked with a trowel and 
the excess id .thrown out. A mold at 
this stage is «hown in Fig. 8. The 
cores around the edge at the bottom 
of the flask are slightly darker than 
the loam towards the center. The pin 
indicated by the light circular area in 
the center is a part of the flask. It 
covers the hole in the bottom which 
is provided for screwing the flask to a 
center pin in the base plate of the cen- 
trifugal machine. 

After the loam has been molded in 
the flask, the bottom is washed with 
graphite, and then skin dried with a 


are placed with the groove down. Once 
a week a layer of cores like the one 
shown at C is substituted fur one of 
the layers of cores, D. As may be 
seen from the illustration the core, C, 
forms a long rectangular piece. As 
there are six of these cores in a circle, 
si.x of the rectangular pieces will be 
cast. These are used as test bars. 

A core as illustrated at /i, Fig. 11, 
is laid on to of tlic four layers of 
cores which form four piston rings, or 
three rings and six test bars if the 
test-bar cores have been used. On top 
, of the core li, a layer of cores, ^ /I, 
is laid to act as the cover core. No 
paste is employed but the cores are held 
down by a cast-iron ring bolted to the 
top of the flask. A nvold partly made 
is illustrated in Fig. 9, while one ready 
for the cast-iron cover ring is shown 
in Fig. 10. ► 

The flask is screwed to the center 


100 pounds per square inch. The metal 
thus is forced into the mold through 
the only gates provided, which are in 
the lower tier of cores. These gates 
may be seen at /, Fig. 11. It may also 
be noted that similar gates arc not 
provided in the other cores as indicated 
in D, Fig. 11. Flowing through these 
gates the metal rises in the runners 
formed by the holes in the cores and 
through the gates f'. in cores B. C and 
/), Fig. 11, to form the castings. 

The mold is spun for about Ifi min- 
utes by which time the metal has set. 
The flask is then removed from the 
machine and another put on. The mold 
usually is dumped at once and the flask 
returned to the molding floor, after first 
having been cooled with water. In 
this way only enough flasks are needed 
to take care of one charge of iron 
in each of the two furnaces. New molds 
are made each time while metal is melt- 
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inf; in the furnace. Before the mold 
is dumped the circular cast-iron cover 
is unbolted and removed and a larjfc pro- 
portion of the cores which have not 
been broken are recovered for use a 
second time. 

A simple way of making a mold when 
it is inexpedient to make a core box 
is illustrated in Fij;. 12. In this case 
only a few rin^h of a .spetial .si/e were 
desired. Instead of making a cure box 
to produce cores for casting ihe rings 
separately, a lining of sand v\ilh a 
groove ill it was swept with the crudely 
made sweep shown in the illustration. 
Although this .sweep is constructed in 
the most simple manner, it performs its 
function credibly. When tbe mold was 
made a top core was placed and a cast- 
iron plate was bolted to the top of the 


difficulty was encountered due to shrink- 
age near the gates. This was overcome 
by increa.sing the size of the runners 
which now act as feed head.s. 

briefly, the Wasson company finds in 
tins process that the molds made in 
dry sand produce better rings, with all 
the benefits of dry-sand casting. The 
metal is cast under pressure and has a 
closer grain with greater strength. The 
loss due to dirty metal or other causes 
is small, as is also the percentage of 
metal in gates and riser. Much less 
.sand is handled in making the Timid. 

The metal when cast in regular sand 
molds has a tensile .strength from 2().(K)0 
to 25,000 pounds per squaie inch, while 
metal cast in the centrifugal machine 
will stand a pull of from 30,000 to 34,(K)0 
pounds per sTpiare inch. Tests are 


other dirt which may be present is held 
back in the risers. The success of the 
centrifugal method of casting piston 
rings has led the Wasson company 
to contemplate the installation of an 
electric furnace for melting the metal, 
to provide greater melting capacity. 

ITandling Manufacturers 
to Hold Meeting 

The Material Handling Manufacturers* 
a.ssociatifin will hold an open convention 
at the Waldorf-Astoria hotel, New York, 
on Feb. 20-27. Manufacturers from any 
pari of the United States will be wel- 
come. e.specially companies manufactur- 
ing overhead, locomotive, gantry cranes, 
hoists, winches, portable, gravity and 
power conveyors, industrial trucks, Irac- 




KIU. 12~A POTKlNfS CASTINU WAS MADR RY SWKKPlNfi W A FOKM IN A FLASK TO SAVK TIIK EXPKNSK OF MAKING PATTEBNS FIO. 13 -ONE 
OF TIIK OJlKilNAL WAVS OF CASTING KINGS Wllirtl PII) NtKT PROVK ADVANTAGEOUS 


flask. The mold then was ready for 
casting. Kxtra machine work was re- 
quired to cut the rings from this pot 
ca.sting, and to turn off the extra metal 
which it was necessary to cast in the 
inside of the ring, in order to com- 
pensate for any varialion in the amount 
of metal poured into the flask. 

By the centrifugal method of mold- 
ing as now practiced the casting is 
entirely surrounded by sand which pre- 
vents irregular cooling and chilling. A 
mold made of cores which did not en- 
tirely surround the castings was tried 
in the earlier experiments. It was made 
as illustrated by the section of cores 
shown in Fig. 13. This also shows the 
appearance of the linished castings, 
bound together by the cylinder formed 
by the surplus mi'tal necessary to in- 
sure a sound casting. When molds 
first were made with the cores entirely 
surrounding the metal in the castings, 


made on te.st bars cast as already de- 
scribed. These bars are ^ x -yi x VA 
inches and are machined for testing to 
a section lA x H-inch for a 2- inch 
length. The dense structure given to 
the mclal by the pressure from the cen- 
trifugal force is illustrated by the micro- 
graph, Fig. 5, which may be contrasted 
with Fig. 4. The latter is a micrograph 
from a ring cast in a sand mold. The 
graphite in the ceiitrifugal-cast metal is 
shown to DC in smaller particles and 
more evenly distributed than in the sand- 
cast metal. 

The loss from defective castings in 
the centrifugal casting method will aver- 
age 2 per cent which is much below 
the average loss obtained under the 
common method of casting pi.ston rings. 
This loss may be accounted for partly 
by the fact^ that the heavier metal is 
thrown forcibly to the outside by the 
centrifugal pressure and any slag or 


lOr-s and trailers, bulk handling ma- 
chinery, elevators and all forms of 
equipment and supiilies used in the con- 
struction and operation of mechanical 
handling machinery. 

Arrangements have been made to hold 
a morning business ses.sion on Friday, 
Feb. 26, wdiicli will be followed by a 
formal luncheon at the Waldorf-Astoria, 
'file afternoon session will be devoted to 
papers and discussions on mechanical 
handling problems. A number of papers 
will be illustrated by moving pictures, 
.showing views of some of the latest and 
largest installations. 

Reservations for the luncheon may be 
procured from W. J. L. Danham, Otis 
Klevator Co., New York City; Chas. A. 
Rohr, General Electric Co., New York 
City; Richard peven.s, Brown Hoisting 
Machinery Co., New York; or from the 
secretary and manager, Zenas W. Carter, 
35 West Thirty-ninth street, New York. 


Advantages of Uniformity in Costs 

An Accurate Cost System Based on a Uniform Plan is Only Successful 
When it Serves With Equal Fidelity the Sales, Production 
and Financial Departments 

BY C. E. KNOEPPEL 


ERHAPS the greatest prob- 

lem l)cf«rc American industry 
today is that of determining 

accurate cost of production. 

Industry is becoming so complex, tax 
laws arc so intricate and the matter 
of accurate returns are so important 
that the concern operating without 
knowledge of costs, is in the worst 
possible position to conduct its busi- 
ness to the best advantage. Another 
and perhaps the most important rea- 
son why cohts must be accurately 

ascertained, is to enable the manu- 
facturer to determine just what he 
can do in the way of increasing wages 
-iiid arranging for profit-sharing plans, 
lie must know where he stands with 
refereiire to his production costs 

'riicrc are three factors which 
whether considered separately or in 
combination, can cause distress to an 
industrial coiiceni. 1'bese are: I.ack 
of systematic ])roduction methods, 
failure to ascertain accurate costs, and 
lack of uiiilormity in costing or in 

bidding on work. 

Comparison Not a Solution 

It is difiiciilt to bring about agree- 
ments as to prices but a careful study 
of the .situation leads to the conclu- 
sion that agreement as to price is 
not necessary. The comparing of bids 
is not altogether an essential. Com- 
bination to control a local situation 
is not the solution. There should be 
such uniformity in ascertaining and 
compiling costs and making estimates 
as to insure against wide differences 
in prices. Every manufacturer who 
furnishes a product of good quality 
and who can make reasonable deliv' 
cries is entitled to his share of the 
available business at a fair and rea- 
.spnaible anargin of profit. Any con- 
cern wdiich purchases a product below 
the cost of' production is enjoying 
something to which it is not entitled 
and which really belongs to the man- 
ufacturers of the particular product. 

If, after providing uniformity and 
accuracy in cost keephig, a concern 
finds that it is consistently higher in 
its bidding than others, it can only 

Abntract of paper prrsrnlerl at tlie anminl meetliis 
of ttie American FV)uiHlrymen’8 oasockUon, PhUadeU 
plili. ITw author, C. E. Knoeppcl Is connected 
with G. E. Knoeppel k Co., New York. 


nican that it is not operating effi- 
ciently, or that it is adding too much 
profit to its cosl.s. Knowing these 
things, the company is in a position to 
i^hcck up its weak spots and determine 
where the faults arc and then correct 
them. Uniformity in costs means in- 
telligent competition as well as fur- 
nishing a means for increasing oper- 
ating results. Many inanufacturers 
admit that they have no objection to 
the hardest kind of competition when 
they know^ that their competitors arc 
operating inlelligcntly along uniform 
lines and with full knowledge of the 
tiuc conditions. 

Recently a concern conti acted to 
furnish c.istlngs at $2.85 per 100 
pounds. \V hen it became apparent 
that money was being lost .soinc- 
where, an investigation was made 
with the result that tliL actual co.st 
ol this particular work ua.s found to 
bo between $4 and $5 per 100 pounds. 
This naturally brings ui) another 
Ijoiiit. Not only does the buyer profit 
to the extent of the dilTcrcnce be- 
tween the co.st to the foundrymen 
and the price the buj^er pays but he 
will expect .*ome of the other foundry- 
men when the present contract ex- 
pires, to furnish him castings for a 
l)rice not much in excess of ,$3 per 
100 pounds. If he cannot get a quo- 
tation ncjir this figure he wdll adver- 
tise his requirements until some 
foundrymaii who must have the work 
at any figure, or who does not know 
his exact costs, will give him a bid 
that is satisfactory, and as a result 
the honest, intelligent foundryman is 
placed at a decided disad\ antage. But 
was not some foundryman to blame 
in the first place? 

Crowding Bidders 

A manufacturer wdres that be is 
in the market for rasling.s, offers 
prints and specifications and the 
feundryman makes him a bid on the 
work. Eater the manufacturer tells 
tlic foundryman that bis price is too 
high and that as long as he cannot 
give a better price the manufacturer 
will be forced to place his contract 
elsewhere. The manufacturer no 
doubt advanced the same argument 
to all who bid on the work. It is 


often done. He is secure in his be- 
lief ,that each one is in ignorance of 
th.e prices quoted by the others and 
as a general rule he is in a position 
tc say that he ha.s an even better 
price than the lowest quoted. The 
result is tli.-ii the contractor not only 
bids against the others but w'orst of 
all he bids against himself. 

Men go into business to make 
money and to do this llicrc niiist be 
profits. There can be no profits un- 
less costs are le.'^s than prices. There- 
fore costs should be known. The 
accounts should show' what it costs 
to run .1 biiincss. If costs an: high 
the system should show where they 
arc high and why they are high. An 
average cost means nothing at all 
except that some castings cost les.s 
and .some cost more. A true cost 
system should .show how much more 
and how imich less., 

U niformity Essential 

All agree to some extent that cost 
accounting h necessary, but there Ls 
something more important, however, 
than for each to have a good cost 
system. Tlie basis for cost.s sliould 
be uniform so that all will figure 
along the same general lines Even 
ir 10 factories should pur in cost 
systems, as i oniplcte as 10 different 
experts could make them, assuming 
that each one was different from the 
others, the net result to the individ- 
uals and to the industry would be 
worthless and lime and money would 
be wasted. 

It has been found by experience that 
unless four principles are incorpo- 
rated in co.st systems, they fall far 
short of performing their real func- 
tions. These principles arc: 

A cost system to be of the greatest 
possible value to a business must 
serve the three principal division.s ' of 
the business, namely sales, production 
and financing. 

It is necessary to predclcniiine the 
time and cost of every job and to 
control production so as to watch 
fluctuations and exceptions with a 
view to reducing costs, while the 
work is being done. 

From till* standpoint of estimating 
and business cetting, costs can only 
be u.scd to advantage as a rule when 
the plant is operating at or about 
normal capacity. By normal is meant 
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fiom 80 to 90 per cent of the pos- 
sible capacity of the plant. For this 
reason while providing for actual 
costs, standardization of cost rates, 
especially overhead rates, should be 
arranged for in order that estimates 
may be more uniform and the costs 
made of real value to the sales and 
production departments. 

Cost finding should be arranged so 
as to make the most complicated 
work net the greatest returns in profit. 
As the time of workmen and cijuip- 
ment are the .productive investment in 
a budincss, it stands to reason that a 
man should get more for a job tak- 
ing $300 in labor than one costing 
$150 for labor, and the cost keeping 
and price making should reflect and 
reconcile these differences. 

It is not sufficient to have a sys- 
tem which may be peifect from the 
financial standpoint, but w'hich gives 
the production division of the busi- 
ness so little in the way of available 
cost data as to make it impossible 
for it to assist in reducing costs, nor 
is the cost data of assistance to the pro- 
duction division if the cost informa- 
tion is presented so long after the 
operation which the figures represent 
as to make it next to impossible for 
a man to remember what caused the 
fluctuations. Certainly there is no 
advantage to the sales manager if he 
can only rely on the cost figures 
when the plant is pperating at normal 
capacity. 

Financial or litHjincering Costs 

In a certain plant both the treas- 
urer and the production manager 
wanted a cost system, but each one 
v/anted a different kind of a system. 
'J'hc treasurer wanted a fiiianei.il ac- 
counting sy'.lein to show his directors 
where the money was spent, and why, 
TT<aking the shops fit with his plans 
ir stead of basing hi.s work on manu- 
facturing conditions. The production 
manager on the other hand, advanced 
tl c argutnei’l that he was employed, 
first, to got out production as lap- 
idly as po^^:ibU^ next tc keep the 
expense down to a minimum and 
finally to render a proper account- 
ing for the lime and cost put in on 
work. In other w^ords, the one 
wanted financial costs, and the other 
engineering co.sts. The one wanted 
to be a historian delving into the 
past, while the other preferred to he 
a prophet looking into the. fntnic. 
One would make cost a prime con- 
sideration of the business cand the 
other would make it a part of manu- 
facturing. The production manager 
was right. 

If a careful estimate is made prior 
to starting the work, it offers some- 
thing to aim at and enables a con- 
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slant check on results during the 
time work is being made. Knowledge 
of actual costs may serve to enable a 
man to do better next time, but pre- 
determination will assist materially in 
keeping costs within certain limits. 
Dining the early part of 1908 the writer 
look charge of a large plant in J Penn- 
sylvania, comprising a slnietiiral shop, 
machine shop and foundry. '['he 
burden accounting employed at the 
nine gave the machine shop more 
profits than it was entitled to, while 
the structural shop was showing 
profits less tliaii those actually made. 
The foundry was selling castings to 
the machine and stnictur.al shops at 
actual cost, which did not include 
any proportion of the overhead ex- 
pense of the company. In the changes 
that followed, each department was 
put on its own feet through the 
books of the company, with pro- 
vision for monthly profit and loss 
statements At the lime the nielhoils 
were introduced in the concern in 
question, the business was making 
very little money. Its sales were 
not large and it was a heavy bor- 
rower, with a pattern account far in 
excess of rc.al value. It had a bond 
issue hanging over its head. Today 
this pbiut with two additions, is do- 
ing a capacity business, making e.\- 
ccllent profits and ileclaring dividends. 
It is discounting its paper and has 
retired its bonds, while the pattern 
account is where it belongs. 

The theory which the author had 
in mind was that the greatest volume 
of business could be secured only 
when the plant waa operating at about 
normal. With high production mean- 
ing low cost, and low' production high 
cost, under the usual method of ac- 
counting it meant that the sales and 
cost di\isions came into conflict both 
when costs were high, which operated 
against obtaining business, and when 
costs wen- extremely low due to 
.ibnormal business, which resulted in 
f|iioting prices lower than would be 
necessary to secure the business. 

Must }fcct the Test 

A coiirern is in business to sell. 
It may make what it can .^sell, or .sell 
what it makes, but selling is the 
fundanicntal basis of any business, a 
point which many accountants and 
industrial engineers seem to forget. 
If, as a sales manager, I cannot sell 
goods because due to conditions being 
below normal my prices arc too high, 
or because of an abnormally high pro- 
duction my prices are lower than I 
know I can get for my goods, I 
don’t need to be an industrial engi- 
neer' nor an accountant to know that 
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something is radically wrong with 
the whole thing, both in theory and 
in practice. 

With standard rates, however, re- 
flecting noruial conditions, I am as- 
sured against loss of business on the 
one hand and loss in prices on the 
other. 1 know also that on this basis 
the line which is profitable in the 
shop will show profits, whereas 
through operating on a low produc- 
tion basis the increased overhead will 
not only wipe out the profits, but 
make the line show a loss. 

The most advanced doctrine of 
management is that the unit sold 
is really the time of equipment, the 
lime of the workmen, the time money 
is tied up in matcrial.s, the time of 
clerical help, the time of storing 
materials in a given place, the time 
of making rigging, the time of trans- 
ferring materials from one place to 
another, and the time of inspection. 
If there are delays or enforced idle- 
ness at any of these point.s the result 
will be high costs, which make for 
high prices. 

flight Points Urged 

The eight requirements for foundry 
cost system are: 

Cost of labor and material should 
be accurately determined and properly 
classified. 

The expenses of a business or over- 
head or burden as it is called, should 
be carefully compiled and classified. 

The apportionment of overhead to 
production must be arranged on some 
basis as will not make the cost of 
heavy work too high nor the cost 
of the light work too low, otherwise 
the result will be loss of sales on 
heavy work and plenty of light work 
at low prices. 

Those who purchase castings should 
pay most for those which cost the 
most to produce, as reflected by the 
time taken to produce them. 

Costs vary with productivity by 
which is meant the relative amount 
produced per man per day. The 
work of a man producing a ton per 
day costs less per 100 pounds than 
that of a man who produces only 500 
pounds per day and the cost should 
reconcile this difference. In other 
words, consideration should be given 
to the fast and slow moving jobs. 

Costs should be classified according 
to whatever plan will best meet the 
particular conditions. This can be 
done according to classes of work, 
kind of molding, separate patterns 
and classes of patterns, kind of cores, 
character of cleaning, according to 
departments, and by classified weights. 
Provision in all cases should be made 
for determining the cost of individual 
patterns. 

Costs should be placed on a 30-day 
basis offering 12 opportunities per 
year for locating and correcting faulty 
conditions. 

Costs should be based on standard 
rates for the various items in order 
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to ei^fible a foundry to operate and 
make prices based on normal condi- 
tion8« 

With the four principles incorpo- 
rated in the cost system, and the 
eight requirements met, the following 
may be expected as results: 

Elimination of guess work in price 
making. 

Knowledge that all items are in- 
cluded. 


THE FOUNDRY 

The right kind of a basis for pre- 
determining production rates and 
costs. 

Intelligent apportionment of over- 
head. 

Comparison of work between dif- 
ferent plants. 

Close watch on work running over 
estimates 

Discouragement of price cutting. 

Better prices. 

Stronger institutions financially. 

Valuable data. 

Betterment to the entire industry. 
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In presenting this argument more 
attention has been paid to principles, 
laws and economic considerations 
than to the methods and forms, which 
after all are only incidental consider- 
ations. 

If the basis of investigation is right, 
the factors have to do with gathering 
and compiling cost data are easily 
within the control of any competent 
cost accountant or organization spe- 
cializing in cost accounting 


Composition Alters Properties of Copper 


X NFLUENCES governing the 
physical condition of copper 
are outlined in a paper pre- 
pared for the February meet- 
ing of the American Institute of Mining 
and Metallurgical Engineers, by Frank 
L. Antisell, superintendent of the Rari- 
tan Copper Works, Perth Amboy, N. J. 
In discussing the pitch and set the au- 
thor &ays that the appearance of the sur- 
face of the copper when cooled is con- 
sidered as to its pitch, or the general 
contour of the surface and the shape, 
which may vary from a concave to a 
convex. The set, is* the detail appear- 
ance of the shape, the wave-like struc- 
ture. When the shape presents a con- 
cave surface, it is known as low pitch; 
a convex surface is known as high 
pitch or tough pttih, and a level surface 
IS called fiat pitch. The set of the cop- 
per IS, in a very large measure, directly 
related to the pitch; and so intimately 
arc these characteristics connected that 
they are often used as synonymous terms 
by the refiner when he is speaking of 
well-rehned copper. If, however, he is 
speaking of unhealthy or improperly re- 
fined copper, he will define both the 
pitch and the set. The character of 
the set will show whether the copper 
is low pitch but healthy, or low pitch 
but unhealthy and must be refined again. 
High-pitch copper is usually described 
in terms of the set. If the set is very 
close and even, the copper contents are 
about 99.95 per cent. Tins' close set 
cannot be produced on a shape with a 
low pitch. 

The influence of oxygen is discussed 
by the wHter who calls attention to the 
fact that metallurgically, the copper pre- 
sents the best general characteristics 
when shapes of a certain size present a 
slightly convex contour, high pitdi, with 
a good set and close grain. While a 
shape of a certain weight presents a 
satisfactory appearance, it does not fol- 
low that larger or smaller shapes will 
be the same. 'As a general rule, the 
fhidier the Shipek the IttS oxygen Is per- 


missible in It; the thinner the shape the 
more oxygen may be present. Oxygen 
is, therefore, often spoken of as a medi- 
cine for copper, it being used to regu- 
late the pitch. While the pitch may be 
flat or slightly convex, it may be de- 
cidedly inferior if it presents a coarse 
grain. 

C opper containing an excessive amount 
of oxygen that is mtroduced during the 
refining period is known as set or dry 
i opper. 'As the amount of oxygen de- 
creases and approaches the percentage 
found in satisfactory metal, the copper 
IS said to be underpoled. When the 
metal is thoroughly refined, it is known 
as tough pitch. The fracture of tough 
copper must exhibit a decided metallic 
luster; a brick-red shade is indicative 
of undesirable oxygen contents. With 
low oxygen contents, copper may be 
heated over a long period with the 
formation of a very slight coating of 
oxide, while with higher oxygen con- 
tents, the copper oxidizes quickly. 

The general physical properties of 
copper change tn a marked manner with 
the incteasc of sulphur it is said. An in- 
crease in the sulphur contents affects the 
number of bends in a very much greater 
ratio than does oxygen. Unhealthy cop- 
per contains slight quantities of gases, 
such as hydiogen, carbon monoxide, sul- 
phur dioxide, and carbon dioxide. If an 
attempt is made to remove the excessive 
oxygen, the copper will spew; that is, 
a miniature volcanic action will occur 
in the shape and the copper will be 
known as overpoled. Copper in this 
state will be low in electrical conductiv- 
ity and have a small reduction in area, 
due to several reasons, particularly the 
excess of oxygen. These properties can 
be improved only by subjecting the en- 
tire charge to a refining process, which 
consists of oxidizing the copper, thus 
removing the reducing gases, and then 
poling the copper op to a tough pitch. 
Unhealthy copper may present either a 
high or a low pitch, but if an attempt 
is made to raise the low pH^; the 
copi^ will spew. 


Proper care in the annealing of cop* 
per is often neglected, it is pointed out 
On this account the maximum elongation 
is seldom obtained, and this is necessary 
where the metal must stand a large 
amount of work in being fabricated. Ex- 
tremely tough -pitch copper exhibits 
great ductility, and if it is given im- 
proper treatment ki the mill it may tend 
to shred or tear the surface of the 
copper. 

When such a piece of copper is 
pickled, the shreds, not being oxide, do 
not dissolve in the solution, thus result- 
ing in an imperfect surface. If the 
copper is not so tough, these slivers 
may be entirely detached or will not be 
formed at all, due to the thick vene^ 
of scale. While copper may occasionall| 
be preferred with such properties, it It 
at the expense of the physical diar* 
acteristics of copper. 


Increases Blower Plant 

The Ohio Body & Blower Co. Is 
a natural outgrowth of the Ohio Blower 
Co., Cleveland, which star|08 18 years 
ago to manufacture a patented 
haust head and also to manufacture 
and install dust collecting tystetni. 
Other lines which include steam Sad 
oil separator steam traps, water level 
control valves, feed water heatera^ 
ventilators, core ovens and core oven 
equipment were added from time to 
time. The company furnished the 
government a large quantity of stand- 
ardized ship cowls complete with 
turning gear, during the war. 

Immediately after the armistice was 
signed the company decided to en« 
large the plant and enter extensively 
into the production of motor car 
bodies The new branch of the busi- 
ness has been working to capacity 
since its inception. The company 
now operates three plants and it is 
propos^ to add another unit to the 
new plant in the spring. The change 
in the name of the company will uot 
affect the personnel in any way. 



Melting Iron With Powdered Coal 

Small Air Furnace Melting Malleable Iron is Equipped With a System For 
Burning Powdered Fuel — Comparison With Handhring Shows 
Economy of New Installation 


Q OWDI^IvKI) coal for s«mif 
}ear> ha;, fuiind fa\or anioiif; 
malleable inm founrlries. ll^ 
main ii'^e liiis been cotilined to 
aniiealiiiK fnrnacLs uniil wit Inn tln‘ jiasl 
\ear. whin e(|ni|Mnenl has l^een installed 
which uses this fuel a nudlnij: aiieni 
in air-furnaces. Ai the plant of the 
Xational Malleable Casiinj^-, (’o , Chi- 
ca><(), is a pariiciilafh inieresiin^; pow- 
derecKcoal hunmiiL; s\sleni wliieli has 
been under* oh.^ervatioii for the past six 
months 'Phis installation was made by 
the ('oinbusiioji Komomy t'orj). t'liicaKo. 

The complete eiinipmenl. wlmh w'a^ 
manufactured under patents held hy A 
J. Gvindle, presiilent of the ('onihiislion 
Kconotriy Corp., includes a storage hop- 
per, a system of screw' feeds which de 
liver the roal into an air passa^ie where 
hy a scries of niixim; devices the air 
and fuel arc blended thoron^^hly and 
delivered tliroiiui» »v piiu' into the main 
combu.stion chamber of the air fnrnaie 


I'i^e Ininiers aic provided, each Indiin fed 
h> a sejiarate seiew,' but only tlnee 
burners have been connected to the fur- 
nace These fiiniisb ample heal, as Ihe^ 
furnace has only 10 tmis capacity and' 
the mn inal melt is 9]j tons. 'J'hc lenj^th 
between bridi»e walls is 15* j feet; the 
width at the lap holes is 5|'j feet ; the 
iirehox is 40 x 50 inches; the dianuter 
of the .stack is JO iuche.^: ; the )ii‘|j»lil of 
ihi wall at the tap holes is 31 micIhs, 
and the depth of the bath at the tap 
holes is 0 inches The only ihanseij 
mafle tr* adapt this furnace to pow 
dered coal melt mu: consisted m iai^in,r 
the trout of (he (iichox from 3 to t' 
mclies. lillmu in the ash pit. loweiinj' 
the front hrid>*e wall and removing the 
lo[) blast. Hand fired coal was used 
previous to’ installim; the powdereil fuel 
Inirnei . 

'I’lif* bunujiv' system has a miinber of 
features vliicb arc uui(|iie ni powdiied 
coal nriie maciicc. .'\ typical installa 


tion ‘ and one wdiicli resembles that at 
the r.InVago plant of the National Malle- 
able Castings ('u. is shown in Fig. 2. 
The main point of difference between 
the latter and the type shown in Fig. 2 
IS the nsi‘ of a se|>arale motor to drive 
llie Coal feeding mechanism at the Na- 
tional foundry. Tljis motor is connected 
through a special variable speed drive 
ti) llu‘ line shaft which operates ibo iii- 
<lividn.il feeding screws through gears. 

'Phe temli-ncx of powdered coal to 
pack at llie point where it is delivered 
fiom the sloj.'ige bin is obviatffl by a 
liber.il opening m the bottom of the sup- 
idv hnjipiT. which feeds the three worm 
iee«l pipes. A specially designed foiir- 
flighl screw in each of lhc.se delivers a 
i oiitiniioiis How of coal at llie outlet 
of the delivery chamber. Packing, which 
K a Common source ot trouble show'U hy 
an intermittent or pid.sating llamc, is 
eiitiiely absent in thi.s lyiie worm-feed. 

.'\t tlie delivery end of each screw' 
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shaft is a disk, keyed to the Shaft and the driving motor* The air is controlled some re^iponsibility, for when the pfo* 

provided with a series of spiral ridge*! by a specially designed gate with an portion of air and coal is once deter* ' 

on the surface which is at right angles itnljcator showing the number of square mined, the syeronizing device assures 

^ to the entering stream of coal. Thla jnehes of opening in the supply pipe. In the constant maintenance of the correct 

disk resembles the plate used in an old addition, adjustable markers correspond- mixture fOr the be.st combustion. A 

fashioned coffee mill pr - corn shellcr. ing in determined coal screw speeds speed chiinge box connected to the coal 

The ridges in the surface radiate frpin enable the, operator 'to sveroni/e the coal .«crew shaft provides accurate control 

- the center to • the outer edge. .When ’ 
the stream of coal strikes this rotating , 
disk, it is broken up and thrown out ’ 
ward .by, Cjentrifugal force, aided by llu ' 
ridgea itii. the face. Here the enteiing 
blast of air strikes and nVmgles with the * 
powdered coal, carrying, it upward ' 
through the conveying line shown iii 
b'ig. 2. Just beyond the upward bciul 
of the conveying line is a stalinnary 
, .ni.xer which fills the entire cnrimi 
fcrcnce of the conveyor. 'I'his i.s Mip 
plied with a nuniber of \aiu's «;et at 
dilTerent angles, whidi act, as hafiUs 
and impart a whirling motion to the 
. entering colninii of air and powMlerel 
coal. Thi.s gi\e.s a more intimate mix- 
ture of the two elements before the> 
reach the iio/;/.le or point where com- 
bustion starts at the entrance to tlw and air suppl> hy setting the mduator over tlio amount ji>f coal which is fed 

furnace. The distance from the point to a corresponding niimbiT h\ ^tln^ into the air line. This speejj cliaiiging 

wlicre the screw delivers the coal into im-tliod. the markers mav be set in ar- de\ice i*. marked to indicate the amount 

the air line, to the carburetor indicated rorflame with the carbon dioxide an- of iml which i.s delivered at each point 

in Fig. 2 may be from .3 to 100 feet. ah sis of the stack, and no variation is in the regulation. 

Air for the system is supplied hy a neussary unless the grade of coal used The outer or deli\iery end of the 
low pre.ssnre blower direct connected to -is changed. This ndieM'^ the melter of carburetor is flattened into’ an oval 

» »r 
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rwiw m A.PU.NT WHICH' wiu nivAMt jntf vicicnt. 
mo AMD AffilHAUNa VURMACn 



138 


THE FOUNDRY 


shape, with the long axis horizontal. 
This allows the flame to spread out 
across the furnace and ignite more read- 
ily. In operating at the Chicago malle- 
able plant, the proportion of air and 
coal is so adjusted that a short direct 
flame melts the metal at the start of the 
heat. When the bath is thoroughly melt- 
ed, the flame is lengthened and directed 
in such a manner that a current is set 
tip over the surface of the molten metal. 
This pushes the slag toward the back 


incnt. Data secured from actual trials 
provide a guide for the proper con- 
trol of apparatus on all other heats, 
'rhus the proper air inlet, together 
with the best screw feed speeds at 
the start of the heat were determined. 
Then the tiino interval until the 
next change was necessary was noted. 
An adjustment in the relative quantity* 
of air and the amount of coal fed 
was made when the slag was 
skimmed, when tests were made and 
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which are operated thrpugb gears 
from a coitimon drive shaft, , are indi- 
cated in another column. 

In using the control board, the slip 
containing the time intervals is rolled 
around until the hour of the day when 
the flame is lighted is shown opposite 
the start position on the control board. 
Then the necessary changes in air 
or coal feed are shown opposite the 
required time on the board. A typical 
instance showing the use of the device 


Coni/et/ing Line 

This Pipe Ranges m Length Ft'om 3 to ioo Feet 


Pokdered Coa/Stoneage hopper 
Capacities From^ Jon to Zo ton 

Special Construction of Worm i 
Prerents PacHing of Coal \ 

Coal Feed ^ > 

Contn^ifng don \ \ / 

St/nchronUea With \ \ / 

Mijuatabie Markers \ \ / 

on Mr Controller^, \ > : 


\6tationary Mliw 


A$r Line - 
Mower 
MotpK_ k 


f JJieseA^cistaMe 
Merkers are Set 
I To Synchronize 
I With the Coat 
/ Feed Speeds 

\ Air Controller 
iMr TJqhtPerfect 
\ Control r 


'^Equalizer d 
G/res a Steadg 
FeedofCoa! atdi 
Speeds Making a 
Flame Free From 
Pulsation 


na. ^UETAILS OP A POWDBBKD-COAL BURNINQ SYSTEM, SlUU.An TO THAT l.NSTALLEU AT THE CHICAGO PLANT OF THE NATIONAL HALUABU 

CASTINOS €0. 


of the furnace and assists in mixing 
entira bath in a way which promotes 
^ ineity. 

*rage practice with the system at 
< National Malleable plant requires 
o or three melts a day, although at 
^mes only one melt is made. Between 
Sept. 9 and Dec. 3, 1919,, 84 heats were 
melted in this furnace. Table 1 gives 
the record of an average day's run. In 
this case three heats were made. The 
first was melted within 4 hours and 30 
minutes, the second in 3 hours, 40 min- 
utes and the third in 3 hours and 25 
minutes. 

A control board has been devised, 
to furnish a guide for the melter 
operating the powdered coal equip- 


when the heat finally was ready, 
'riicsc were noted with the corre- 
sponding time intervals. The control 
board carries these data, and shows 
the operation of burner system in a 
simple manner. 

A continuous strip of paper, marked 
off into the hours of the day and 20- 
ni in Lite intervals is mounted on two 
rollers back of the cardboard face of 
the control board. The proper ad- 
justments of air and coal feed at the 
various intervals are indicated in 
columns to the left. The quantity of 
air delivered is shown by numbers 
corresponding to the three air inlet 
openings, while the revolutions per 
minute of the three coal feed screws, 


for an initial heat is shown in Fig. 3. 

A close study has been made of 
the economy of powdered coal at the 
plantif^ the National Malleable Cast- 
ings Co. The chief chemist, John 
Birdsong, together with A. J. Grindie, 
of the Combustion Economy Corp., 
has compiled comparative cost figures 
using as a basis data which were 
secured when the furnace was hand 
fired with coal and those which have 
been obtained with the powdered 
fuel. 

Table 1 gives a record of on aver- 
age days run, using powdered coal. 
In this case thb first heat wa^ held 
55 minutes awaiting the arrjyhl of 
molders to pour the metaL Thia 
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delay rcSsulted in the consumption of 
1072 additional pounds of coal. Pour** 
ing was started at 6:35 a. m., but 
sulYicient labor was not at hand to 
pour continuously and leave the tap 
hole open, until 6:55 a. m. This in- 
creased the ratio of coal to iron from 
33.3 per cent to 39.6 per cent. The 
.slight loss of silicon shown is com- 
mented upon as a* factor of economy. 
A larger proportion of scrap may be 
used in the charge, as it is not neces- 
sary to add pig iron to compensate 
for the loss in silicon. It is said 
that the loss in both silicon and 
carbon is less in powdered-coal burn- 
ing furnaces. The aV<etAge amount of 
pig iron used in the furnace when 
hand 6red was 47 per cent. With 
powdered coal, this was reduced to 
41 per cent. 

The costs given in Table II are 
compared upon a common-basis of 
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Table II 

Com|»ruon of Costs Between H«id.Fire<l tnd Powdered Coal 
Burning Uethods 



Cool of 
awraie hand 

CoftoT 
powdered coal 

StTlngior 
powdered eoil 

Swbipof 

bandfbfd 


firing 

firing 

per lop 

per ten 

Labor 

1 1.090 

$ .743 

t .s4r 

.... 

Iron 


21.617 

.623 

.... 

Coal 


2.630 

.000 

.065 

Skimmen 

184 

.146 

.0.30 

. • * • 

nrirk 

7fl5 

.561 

.036 

.234 

.000 


Extra elfoirlc powrr 

000 

\m 

Total 

$20 674 

$25.6.31 

11 143 

wTo" 


CONTROL BOARD 

fiMT riEAT 


Net tarlnss ptradered coal per 
ton melt • . 


using the powdered coal process on 
this furnace. The saving in a melt 
of 9^4 tons therefore is $9,908 or 
$19,816 per day with two heat.s per 
day. If conditions required, three 
heats per day could be obtained 
without difficult, and better economy 
would be shown in the heats which 
arc made after the furnace is hot. 

A smaller amount of slag is formed 
in the furnace 
than when 
firing was 
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three wheelbarrow loads a week at the 
present time. 

It will be recognized that the fur- 
nace to which this equipment was 
applied is small. The makers state 
that greater savings can be shown 
with a larger furnace. Further econ- 
omy in actual operation will be post 
sible when conveying equipment which 
has been purchased is in use. The 
present cru.shing and drying plant 
will provide sufficient fuel for addi- 
tional air furnaces, as well as anneal- 
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flG. 4>-DfGTAlLS OF THE CONTBOL BOARD DR- 
HIQNED As A GUIDE FOR TUB MELTER 

cost for labor and materials. The 
powdered coal costs were taken from 
a five day run during which 11 heats 
of 9^ tons were taken. The differ- 
ence in iron cost is attributed to the 
saving due to the use of scrap. In 
this case ''the cost of pulverizing the 
coal was charged at $2.68 which is 
higher than the cost wo^^be in a 
plant in which a large am^nt of coal 
is handled. 

An analysis of the coal which was 
used in this test follows: 

ANALYSIS OP COAL USED 

MolttiirB 1.64 

Filed eeibon 64.08 

vSSime liittif stIJ? 

AA 6.05 

BA.li. 13,606 

SIBVB TEST 

800 aeib 70% 

840 iwdi 78% 

800 neUi 86% 

As may be noted irom** Table II, 
a saving of |1.(M peF Ion is shown 1^ 






FIG. 6^P0WDERED-€0AL BURNING EQUIPMENT USED WITH A M.\LLBABLE-1R0N AlH FURNACE 


used. This is explained by the 
lower percentage of silicon, manga- 
nese and carbon which are oxidized 
from the metal. The ash from the 
powdered coal doe.s not make up for 
this decrease in quantity of slag as 
is shown by the amount of material 
which is skimmed from each heat. 
The (powdered coal equipment reduced 
the slag fnom seven or eight truck 
loads to three or four truck loads. 
The ash which is deposited in the 
bottom of the stack averages about 


ing ovens which have used powdered' 
coal for a number of years. 

A typical powdered coal installation ^ 
including the crushing and conveyin|^ 
equipment, is shown in Fig. 1. At 
the left is the crushing, drying and 
transferring machinery. Coal is un- 
loaded at the extreme left, passing 
down into a hopper and thence by 
an elevator to a hopper which feeds 
into the wet storage hopper. The 
coal next is passed over a magnetic 
(Concluded on page 150) 




To Conserve Floor Space it is Recommended That a Pit be Bricked up 
in the Floor Corresponding in Shape to the Required 
Casting— Contraction Problems Discussed 


BY BEN SHAW AND JAMES EDGAR 


JU’’ lyin' Ol "llOUll III 

tlic IK ipl; illii'.t I'.i- 

the rksi^n 

I’OI Irll’m’ It IS OIK' 

wliicli pu*-inU iniii^iial (liilii:iiItK‘ • .iimI 
OIK* ill iMou- iliaii ojdinaiy sKill 

aiul iiK-l^tiKut .IK i.illcil Milt) phiy hi 
jiroduct’ .1 '•oiiiid i.i^tiiiy. M.ikmq tlu' 
fraiiK' 111 two M’cli*Mi-. .uni ail<i'.\aKl 
scninni? it ))_\ iiuatis ol a scMrpli 
idiiit suuplifK ^ tiu' tkioldiii;' til .1 tn 
tain exlLMii and aUo ,ink, ilir luiindi\- 
maii wlion jiioxidiiK; iiu tliod'. tfi alluw 
conlrarlion <d ilio 1 '» hike 

jdaro .aftfv tlu lurlal has hemnu' 
M)lidifK‘<l riu' -diniikaj^i* iialiin' in 
larRC woik ol lliK kind is ono m lli«' 
most iinjiortant puddonis lu bn enn 
sidtTcd itTul, as .i lulc. r.irli jfdi •'ii]' 
pli(’s ii problem whiih leciniie. iiidi- 
vjdiial solution I'Ih inlerv miiiiv; 
.‘■tilToncrs :ik' inainlv K.-pniisddo |oi 
these dllTit nltu' briau>n they olfi i 
an obstj union dtniim tin pi mo<1 nf 

^lirinka^i and (‘onliaftum ITouextr 
weak tlie eonijmsiiion df the draw- 
backs inav Ik. to allow tin eiiishinjj 
action l<j i.iki phut, lln-x nnisl bi 
.strong' eiuniuli to withstand the iiish 
and pressure ot the iitelal while the 
r-jn*. 


■mold Is (illniM:. length ol the 

ba.se jiar-l ot the iraiiu tt) whu'li the 
keel plate is attiii lied is approMiii.iltdy 
■Id leet. and the alluw ann' foi >hrMik- 
.'Ue would tlureiore be about .S 
iiii'he'. \,u>iiu» with the eomiio-ition 
ol the metal Used. 

/'i «*:’/(//;/// /.u* { ijiihttrimn 

It obxnni-ly is neeessai v w lu n pie- 
p.ii*nu\ the mohl to pioxide suine 
means wliuli will allow loi iead\ ami 
nniiUi’i rupted (onlr.ulioii l‘he wi-dv-e 
nutiiod which k ( ij».il)li u| so manx 
\ .11 iatiniK . Is xii \ iisei'iil ni such an 
iiislaneo .is tlus, .uid il- sneet-srnl 
aplihe.itnm ri mox'e'- ilu* neeil for 
i nisliinv. tile clraw hacks lo ihe same 

• lei'iee 1 lie ii-efiihu . <il ihe method 
i-i iiUKii-ed when tin k k enmp.ii i- 
hxelv IilMe ih.tiu.e m lln ‘iiiional 
•hape, Ol w lu n ilu th.uiee i, d: 
liihntid 'r’dii.ill) luei a Iniio leimtli 

• •1 the t.istini( 

( )w me to the si/e 'O llasks wlinh 
would be niet's,.iry. the '^reat length 
'»! tin lul) li.ixes III other alleimitixe 
to lu ddiiu' 111 tlu llooi \\ In n m.ikiiij.' 
loiu; iiaiiow woik of thu i li.irai'h r 
i| Js ail .idx aiil.ujte to limit tin* aiea 


taken u)i on the fniiruliy llooi, to 
facilitate dryiii”- and reduce labor. A 
l^ood plan i'; to brick up the walks 
of a j)it folloxvin}.C the contour of the 
j(d) to be molded, and dit; out a depth 
sli^lilly below the joint of the botlom 
dr.i whack, .'^oiiielinies this brickwork 
is tapiTCfl and laced olT in places 
vxilli f.uinjj: sand to foiiu a side joint 
lor tile drawbacks; oi llie biitkwork 
III. IV be xertical, and a eoatiiij^ of sand 
.Lpjdied to ei\( the necessary taper. 
In a tim'd inelhuil the drawback joints 
IOC made up well inside of the brick- 
work, in xvloeh i use a l.ir^^er aiea xxill 
be recjiiired in tlie foundry lloor. In 
exteptional cases it may be considered 
■idxisalile to form the b.ick of the 
dr.iwb.icks anaiiisi c.ist iron plaits 
le■^llIll., .iL'.iiiisi '•.Mpports i.uned b\ 
the i;iiiU ^\ hen this nn thod is 
adojili’d there is ‘liMi.iiici belwi'eii 
the buckwoik .uul the drawbaik 
which iKsiialh is looseix ramnu’d iirior 
to poiirins; the castiiiR 'I'liis I.i,t 
nii'tliod is adv.iiitaLu oils when it is 
luces^arx to ease the mold directly 
.iftxi c.isliiiK Ihe Jiutal, since the liack- 
iiij.', plates of the ilrasx hacks then can be 
reinnxed ^ivimr access tlie inside. 
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i'h; : si:(Ti(i\s t.vkkn at \ vkkils’ toint's o\ tfik I'vriKUN sno\\i\<; tiih pvuti\<:s smapk or ii1{um«A(ks mjkssaiiy 


’riu‘ liU’.sliMtion. ^hnwn in 1, ^ ilcptli of lln* wcnk js I'nmn'cl. 'I'lion Ji (•(unridin;.' uitli tin* j(»int nf tlii: pat- 

iliL* .ipin-nMiii.itc sliapt' of tlu' brickwork the ])nttern rcr s; riu ted i', coni i«Mn d hc-*^c .'I'^sivt in iiiainl:ilnin{.f the 

whk’li ]s fjiniid useful in nrakinn \\\v );aiali\t]y shotiy, Icnjith lend'* line aliKHiin iii of llu* woik. During; 

li.niK imluarcd riic half paireni ^ to CTCMtc cliriicnllJf^ in haudhii'r. henn' the pron'-.s of raimnint]; the ‘^and un- 
laid upon the loiindiy Jlooi a-, •■hown eon "klei :d'lc care inir’l he e\'‘iei*.c‘d i:* tier and aroiind the half pattern the 

and the oiitlitu niaiked in the s.iiid hedditu; in the hottoni h.ili. Siippcnl- le\el >hould 1>»- kei>l in eoiis-tant ii.ve. 

I In 11 the ‘•and rcnio\ed, niilil a cn* jins .should t»i' iisod at can h end. 'The cjnii'kest method of lovding the 

lnd« di I p I iionf,di to take the inll litliny o\ei the ‘C*eti«»n.i! “hatn* ai.d j)*it>irn to hndd up a tiutnbcr of 
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bearings with the pattern in position, 
constantly trying with ^hc level to 
get the right setting. When these 
resting places have been formed the 
pattern should be lifted to remove the 
bottom screws by which the stiffen- 
ers are secured, leaving the side 
screws in to maintain their positions. 
The pattern having been returned to 
its former position can then be 
rammed up, all the screws holding the 
loose pieces being removed just prior 
to the final ramming up and after the 
main section of the pattern has been 
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bottom part ol the pattern without 
disturbing the mold to any appre- 
ciable extent. When the pattern is 
very short it Can be more easily han- 
dled and remains in a more rigid 
condition, and outside drawbacks need 
not be used. The plan view of the 
half pattern rammed up to the first 
joint is shown in Pig. 2. During the 
time of ramming the outside, wedge 
shape pieces of wood are set in the 
sand as indicated by the heavy Hnes 
on Fig. 2. These pieces should be 
carried the full height of the work, 
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inner drawbacks are)^ahowir^4f| Pigs. 6 
and 7, the former being a 
form for the bracket section in 

EF of Fig. 3, and the latter a type 
used for the drawback near the ked 
plate end, shown by section 'GH in 
Fig. 3. This drawback is more con- 
veniently made in two pieces, hence 
the first piece can be completed and 
the joint made for the upper one 
before the top section of the pattern 
is placed. When the work has ad- 
vanced sufficiently and the full pattern 
is set, the outside drawbacks can be 



PIG. 8-SHOWlNG THK MOLD COVERED BY TWO SEPARATE COPES PIG. 9— TYPICAL SECTION SHOWING DRAWBACKS IN POSITION PIG. 10— THB 

DRAWBACK OVER HORIZONTAL RIB IB MADE IN TWO SECTIONS 


well sot. The supports at the ends 
can be removed and their impressions 
filled in with facing sand. 

When the pattern is definitely set, 
arrangements may be made for joint- 
ing the mold. There are a number of 
ways by which this can be done, the 
method shown in this article being 
that most commonly practiced. Owing 
tp the great length of the pattern it is 
necessary to form a joint along the 
outside coinciding with the joint of 
the pattern and on the inside the joint 
is formed to follow the contour of 
the inside of the web of the channel 
, section. It la necessary to keep the 
f first joints as far down as possible 
^ to allow the free w^drawal of the 


being cut at the joints for convenience 
in working. The impressions left by 
these wedges are filled with grids 
or plates carrying a coating of mold- 
ing sand to give the desired shape. 
The various sections shown in Figs. 
3 and 4 illustrate the joints in their 
relation to the bottom half of the 
pattern. Before the top half of the 
pattern is set the channel drawbacks 
should be commenced in order that 
the grids to carry them may be set 
in position. These drawbacks are 
divided into convenient sizes and 
wedge pieces are prepared and placed 
as indicated ' in Fig. 2 while working 
up the bottom of the drawbacks. 

Two forms of grids suitable for the 


proceeded with. There is not the 
same need for precaution in connec- 
tion with shrinkage on the outside^ 
and form of grid can be 

used to Srtty these drawbacks, the 
form shown in Fig. 5 fulfilling re- 
quirements. 

All of the many screws connecting 
loose pieces must of necessity be re- 
moved during the process of ramming 
these drawbacks and steps mast be 
taken to maintain the position of ^e. 
bottom halves of the stiffenii^ ribs. 
The bnikHng up of the inner draw* 
backs after the pattern is p1aee4^ 
requires more time qinco tke com*^ 
posHa m«it be tncM ^pder,^ 
web of the Thelobit iMSow*' 
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inf Mttece of tho middle web duee '^e too by fbitnliig i^n of parts should be Ittted' ec^ii^dg: M 
•bom# Section GU Jfig^ 3, should be the coyer as eores'. This' metliod is the direction in whidi soth Joiiim M ^ 
cheeked^ back as shown to form a very often adopted* as besides die- tapered^ Stakes or guides should 
guide for the top portion. It gives pensing with a quantity of tackle and fixed for each flask used to 'fni^^^,,^ 
the added advantage of counter- reducing the poswbtHty of a bad lift* accuracy for each setting. When ebb*. V 
balandng the projecting core and it efiminates the possibility of crush- venient it is preferable to allow 
this together with the support given ing when fitting the mold together. dom‘ of access to the wedge piecet^^' 
at the ends render chaplets unneces- When the lift can be taken con- through the cover flask, so that after 
sary when closing the mold. veniently with the cope flaski grids the job is cast they can be removed: ^ 

The joint is formed after both are frequently used to support the without distuibing the cope appre^ 
sides are worked up to the extreme sand rather than a large number of ciably. * 1 

points of the pattern, following the gaggers. When such a method is The pouring of such a casting ^ 
lines of the section, and keeping as adopted much of the ramming can be. best accomplished from one end,'preft» ^ 
near to the top surface as the curve done before the cope flask is placed erably the end to which the keel j 
on the outer edge will allow. A flat in position. Whiihever method is plate is attached. A large gate should. 



FIG. 11— PUN or MOLD PABTLY ASSIIDLED FOR CLOSING FIG. 12 — SECnON AT X Y HG. 18— SECTION AT S T . 


bearing is provided parallel to the 
first joint, and then gradually tapered 
up to a levelled surface flus^^ith the 
foundry floor and with tlB|<^of 
the brick wait of the pit *e gen- 
eral fomiadon of these joints Is more 


adopted, however, the cope must be 
tried on so that the position of the 
runners and risers may be determined 
and provision made accordingly for 
the requisite clearance between flask 
bars. In Fig. 8 a method is shown 


be carried the full depth of the woric^ 
at the joint indicated on Fig. *8,.,'sp 
that a runner may be formed the full 
depth of the bottom of the channel 
section and against the drawba^ 
The position of suitable risers is also’* 


clearly indicated in Figs. 9 and 10. 
The ifip will not show a varying 
dqrth from tho levelled surface, being 
least tfoond the bracket for carrying 
the pahus of propeller shaft 


whereby two flasks are used end to 
end to make up the necessary length 
of the job. It is quite usual in deal- 
ing with such long work to make use 
of a number of flasks for the cope, 


shown in the same illustration. When^^ 
the position of the cope flasks lisis" 
been determined they can be temov^ 
until the grids are rammed. The rela* 
tion between drag and cope, wlA 


bracket, and. greater near the rudder the kind and character of stock flasks the grids of the drawbacks more clel^- 

coniMlidjUt determining the number reqnired. iy defined is shown In Figs. 9 and IQt 

. It la semetfanes quite a difieolt Thi nundker used should be as few These illustration^ also show the type,' 

propi^on to cairy the cover, for the as possible, consistent with lifting of grid, wkh gaggers; useful for 

' wIim'lB tjhe top daslr^efti^e of the* fa^fttes. ing the top lift 'They thay be 

iii0i > VfitUt. fBtb/;! the wad jatelt betwe,ii ttte, partt seturied to ibe eep« or.o|,4 

'tboiild: .bl UNWrad ’one Md the streactheda, serrate bdifin of'Mad’ 
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to form covering drawbacks. With 
the cover grids set and the whole 
tap rammed up, with gates and risers 
in position, the cope flasks may be 
replaced and the whole rammed up. 
When the flasks lend themselves to 
the removal of the wedge piece 
covering blocks of wood can be set 
between the flask bars to rorresponcl 
to the position of the wedges. After 
the job is cast these blocks may be 
removed in order to give ready acres n 
to the wedges which may be honked 
to a crane and withdrawn with little 
difficulty. 

Having completed the ramming, the 
process of slrt]>ping can he proceeded 
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the palm bracket with them. Con- 
siderable floor space is required for 
housing these drawbacks, and they 
.should be placed as conven-iently as 
pos.sibic for working. When all draw- 
backs are withdrawn, the lower shell 
of lh<' pattern is practically free, and 
can he lifted fairly easily. It is 
advisable however to use a long bar 
tor this piirpo.se, in order to keep the 
pattern as straight as possible to clear 
llie mold. When the various parts 
of the pattern have been drawn out 
of the mold, the i>rocess of nailing, 
slicking and generally cleaning up of 
the mold and drawbacks is begun 
Consi(l(Mal>le care must be exercised 
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so that they will follow the heavy 
lines shown in Fig. II and co/lform 
with the joint for the cope. The 
wood wedges used in prepafring the 
mold are ii.siially used to form these 
cores. 'J’hc mold drawbacks and cores 
after being painted where the metal 
is to come in contact with them arc 
again thoroughly dried before fitting. 

An lllus-tration of the mold having 
some of the drawbacks in position is 
shown on Fig. 11. Sectional eleva- 
tions arc shown in Figs. 12 and 13, 
illustrating the relative positions of 
the drawbacks with the mold. When 
the work is satisfactorily fitted to- 
gi-tluT, and tl»c wedge cores lowered 


V 0 
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with. The cope llask> are leinoM-d, 
and if the lift is small dne to usinp, 
cores, they may be turned o\cr foi 
ronvenienci in working. If, however, 
the full lift is taken with the cope 
flasks M is ratiier a precaiMou'. under- 
taking to roll them oxer, hence ihev 
are usually set on supi)^'!.^ and all 
finishing work done from imderncath. 
The outside draxxbacks should be 
removed first and when the scie\v> 
into the ribs are remoxed the top sec- 
tion of the pattern is char and can 
be removed. The top drawback cov- 
ering the horizontal web is next lifted, 
and the w'eb unscrewed from the 
lower half of the pattern. The wedge 
pieces can be withdrawn and then all 
the inside drawbacks can be lifted in 
their turn. They will of course carry 
the stiffening ribs and webs around 


til the work to Jii^’iirc as chan .i c.tsl- 
liig as possible. 

\ largo luiinber of thin contraction 
webs require lo be cut connecting tbc 
id)s with the sides of the channel 
.'.ictinn anil at all ])(>int> where they 
will assist in preventing tracture dur- 
ing the time of solidifiiMtioii. d'he 
dr.ivv backs being of tonvciiieiU size 
can be removed to an oven for diving, 
the rest of the mold being dried in 
place. 'riie brickw'ork surrounding 
the mold is an advantage after the job 
bas been dried since it prevents the 
nvoistnrr being absorbed from ihe 
surrounding floor sand to any coti ■ 
siderable extent. The cores required 
for this mold are the simple straight 
cores for the gudgeon pins and the 
wedge pieces for separating the draw- 
backs, ‘the latter require to be shaped 


into their icspective places, the cope 
flanks can be icplaccd and the U'.ual 
arrangenients made for runners, and 
risers. When the head troughs or 
ba.sins are grouted to the cope and 
the boxes weighted the mold ns ready 
fo^aa^. 

In tnh l| & .stings of this character the 
easing is of vital importance. All 
risers must be well cleared and the 
wedge pieces withdrax^’n if possible 
before the removal of the cope flasks 
so that the drawbacks ina^^ move 
along with the castjng to a certain 
extent and relieve the strain at im- 
portant points. Lengths of chain, 
rammed into the sand at critical 
places and carried to convenient points 
where they can be pulled out with a 
crane^ are invaluable for weakening 
the sand. Such a method could be 
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adopted between the projections for opinions prevail resipecting the best years ago it was unable to 

th« gudgeon pins. time for removing castings to the the company in New York sUt^ 09'-. 

The same method is adopted for annealing ovens. Sonic foundrymen • der ih^ original name, because of * a 
preparing the mold for the other .say the casting should be allowed to previously organized New York cOy*- 
section of the frame. The channel become quite cold before it is moved poration having the same name* 
section i.s almost parallel in this in- from its mold. Others believe that it 'I'lierefore it was called the Clevd- 
stance, hence the removal of the should be put into the oven as soon land Osborn Co. Later the Ohio ^ 
wedge pieces allows the inner draw- after the metal is poured as i.s con- charter was amended to take the same 
backs to be carried along with the sistent with .safety and wdiile the cast- name. The company recently has ac- ‘ 
casting while the metal is contracting, ing retains considerable of its original quir<-d the charter of the New York' 

relieving it of much of the strain when heat, li is our experience that the corporation and arranged to have tWe. 

taking its final shape. A plan of the majority of steel castings can be business restored to its former natn’b ■ 


Authors Outline Technique of Ship Castings Art 

iirtirlc cfl>!(lu(U's the set u s du the ycncral the steel molders require a ifood pattern, the nature of 
^ pnu'lire adopted in pattennuakuuj and molding steel the castinqs, especially those used in connection with 

shtp castings. Differences of opinion exist amonii .dap const ruction, make it tmperative that a strong pai* 

foundrymen respecting the best procedure for the jmrying tetn be supplied, having the rigidity likely to produce a 

types of 7vork. Different countries have different meth- true casting. 

ods in applying the principles bwolved in securing sound li hile these articles have been mainly concerned ndth 

casting.s. and it is rarely indeed that any livn foundries the cotiAtruclion of typical patterns and the preparation 

even in the same country adopt exactly similar methods. of the molds, tfu' character and composition of the sand 

Xo foundry has a monopoly on the best idca.r for turn- used and the temperature and quality of the metal when 

inq nut all kinds of perfect castings rconnmiailly. One ponied are of equal importance in the production of 

of the best means of bringing about uniformity in the sound castings, li'hile a good sand possessing the neces^ 

preparation of molds is through the technical pn^ss, and sary i ohesiveness and sufficiently refractory to xvithstand 

the means t niplovrd, with S/ eruil legard to .s'Inp rn\iing.’i the high temperature of the metal is ncce.’tsary, the human 
practice have been considerably neglected in lht.f respect. faitor is etiuolly important. Finding the best means of 

C ircHlating descriptions of methods zvhich have proved ptepanng the mold so that shrinkage and contracHon 

sueces.\Jul fend to influence the average foundry man and Oiifieulties are reduced to a minimum, seeing that runners 

imidental/y increase production. and risers are provided in such a manner as experience 

Many jaclois wujft be taken into consideration with has proved to be most succe.^sfuJ, building up the mold 

regard to the construction of the patterns. Some found- for conxvnience in .separating and i eas.scmbliug before 

ries tune plant and tackle suitable for handlinq pattern and after the pattern is removed, all have much to do 

lohuh nearly reprcjtenl the finished casting. Others pre- with producing satisfactory castings, 
pare special core floors to reduce the molding space and Many ea.stings are lost through lark of caution when 
are fitted to rope leith block patterns having separnle annealing. Wltether the lastinq to he annealed is packed 

cores. The local system of payment may influence the in the furnace hot or cold, the temperature of the fur- 

foundry c.vecuhse to prefer the latter method. The nacc should be approximately thfil of the work and care 

work may he divided among a greater number of men must he exercised in packing the casting to give the 

and more rapid produelion secured. It is usual for the neces.sary support without interfering xvith Us free move- 

pattcnishop to prepare the patterns according to the sys- ment os the temperature is increased or reduced. The 

tern in voque in the foundry likely to undertake the xcork. furmue should be heated up gradually, the temperature 

Good patterns are essential to the steel founder, as the and the duration of the heat depending largely upon 

nature of the sand forming the face of the mold docs the character of the zvork. If it ts necessary to raise 

not lend it.wlf to patching as readily as that employed the temperature gradually, it is, if anything more cssen- 

in molds for east iron. Quite apart from the fact that tial that it should be reduced gradually. 


mold partly closed is shown in Fig. moved wlnle they are hot. No ill hy w'hich it had been know’n .«ucc 
14. The lines of the jointA^tf^wn dTecl will follow and fuel consurnp- 1892. The capital stock of the com- 
sectional elevations arc a|P^tcd in tioii is reduced, provided tlic tempera- paiiy was increased to $2,000,000 and 
Figs. l.*> and 16. Thc.se show the tore of the oven i> about the same as the capacity of the plant doubled in 
relative po.sitions of the drawback.^ the castings and ordinary precautions 1919. 

in the mold. The cope llask.s, which are taken while they arc being moved Besides the main Office and factory 
may number two or throe, are com- from the floor to the oven. situated at 5401 Hamilton avenue, 

paratively narrow in this rase and • Cleveland, the company maintains of- 

when the castings are molded in the Machine Gomps^ny Rc- warehou.ses in New York, 

manner indicated previously, lake up TV Helroit, San Francisco, Milwaukee and 

less room on the foundry floor than 8U111C8 UlCl Chicago. The company's molding ma- 

when no brickwork is used to form The name o£ the Cleveland Osborn chines are handled in France and 
a pit. The same precautions used to Mfg. Co. rec&tly has been changed Italy by the Allied Machinery Co., of 
ease the first casting must be ob- to the Osborn Mfg-, Co. When the America; in Belgium by Isbecqticf & 
served yrith thi.s one, and both cast- Osborn Mfg. Co., Cleveland, estab- Co.; and in England by J. W. Jack- 
itigs require to be annealed. Different lished a New York branch several man & Co. 




Ohio Company Starts Steel Foundry 

Castings Will be Furnisbed to Enable tbe Parent Company to Build Rolling Mill 
Equipment — Open-Heartb Situated at One End of tbe Main Bay 
Facilitates Straigbt-^Line Production 


EFORE starting a new enter- 
prise or extending an estab* 
lished one, a comprehensive 
study usually is made in 
order to analyze the various factors 
bearing on the problem. Data se- 
cured in this manner are used as a 
premise upon which to base estimates 
of probable future needs. Consider- 
ing the present abnormal cost of 
materials and labor for construction, 
the future must appear unusually 
bright to the manufacturer who con- 
templates increased plant capacity or 
facilities at this time. This is true 
to even a greater degree when a new 
field of business is entered or a new 
product is to be manufactured. 

That the reward for enterprise ap- 
parently far more than compensates 


for the high cost and unusual diffi- 
culties of present day construction is 
well emphasized by the number of 
conservative firins which recently 
have constructed plant additions or 
are contemplating expansion of exist- 
ing facilities. One of these is the 
Alliance Machine Co., Alliance, O., 
which about a year ago, decided to 
increase its facilities so that it would 
be in a position to compete for orders 
for rolling mill equipment. A rolling 
mill department was organized with 
C. N. Ressc as engineer in charge 
of rolling mill de.sign. One of the 
first questions to arise was that of 
providing an adequate supply of stee' 
castings and i.i order to solve this 
problem the Machined Steel Cast- 
ings Co. was forinccl. The company 


not only will make all the steel cast- 
ings for the Alliance Machine Co., 
but also will do a general jobbing 
business. The latter company also is 
closely affiliated with the Alliance 
Structural Co. which is engaged in 
erecting work. The close relations 
existing between the three associated 
companies affOi^ the Alliance Ma- 
chine Co. an unusually good oppor- 
tunity to produce rolling mill equip- 
ment. 

Work on the main buijding of the 
Machined Steel Castings Co. was 
started June 16, 1919, and the first 
heat was poured Dec. 24. The plant 
is situated on a 17-acre plot of land 
on the east side of Mahoning avenue, 
Alliance, which divides Stark and 
Mahoning counties, the works being 
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no. S—TflB STOCK BAY UBS AT BIGHT ANGLBS TO THE MOtDINO nOOB-^IO IBON AND SCRAP STEEL ARB BROUOBT TO THE CBAROtNO PUliAiMI ,i 

BY TUG YARD CRANE WHICH TRAVEIR IN PRONT OP THE PURNACBS ' ' 


in Mahoning county outside of the 
city limits The plant is served by 
railroad sidings connecting with the 
Cleveland and Pittsburgh branch of 
the Pennsylvania railroad. Much of 
the acreage is low and will afford 
ample dumping ground for many 
years. 

As shown in Fig. 1, one of the 
railroad spurs extends through the 
stockyard to the charging platform 
of* the open-hearth dfcpartment. The 
yard is commanded by a 15-ton crane 
running on a 90-foot runway extend- 
ing across the charging floor. By the 
use of magnets and grab buckets the 
crane unloads ,pig iron and scrap and 
carries them in standard shaped charg- 
ing buckets to the charging floor 



where they are set on flat bottomed 
cars on the track paralleling the 
front of the furnace. Sand also is 
handled by this crane. A general 
exterior view of the building showing 
the crane runway and the stockyard 
is shown in Pig. 2. 

The acid-Hned 25'ton open-hearth 
furnace, shown in Fig. 3, was de- 
signed and built by the company. The 
doors and front plates are water 
cooled so that they will not buckle from 
the heat within. 

As a means of contributing to 
the comfort of the workmen the sash 
ill the wall of the building at the 
rear of the furnace arc removable. 
These sash, together with those be- 
tween the charging floor and stock 


bay, arc removed during the suitMj'' 
months to allow air to 
freely, over the phtfoiin and 
the monitor in the roof. 

The materials are charged into the 
furnace by a 5-ton charging luachtnt^ 
shown in Fig, 3, which was bait 
by the Alliance Machine Co. This 
machine moves along the tracks as 
shown in the illustration and pushes 
the cars with the charge boxes by 
engaging them with the head of its 
ram. The furnace doors are con- 
trolled by means of large hand wheels 
shown in Fig. 3, which are geared 
low and can be bandied withoui 
diflicnity by one man. The valves also ' 
are operated from the same point 

In charging the furnaces a small 
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FOUNDRY MAY BK SKKN NOTH THK TWO KIDK BAYS 


amount of scrap is placed on tlu- 
bottom, after which the pig iron is 
charged and the rcinainder of the 
scrap is added. VVOicn these mate- 
rials have been melted the carbon 
content of the mass is reduced to the 
proper amount by adding iron ore. 
After the boil is finished and the 
carbon content is shown by fracture 
test to be sufficiently low, 10 per cent 
ferrosilicon is added. A quantity of 
this material is shown at the right 
in, Fig* d. The fcrro.silicon is- placed 
directly inside of the thretf charging 
doot:s by the use of a peel The 
door.s then arc closed until the pig 
has a chance to heat after which they 
are again raised and the metal 
pushed into the bath. 'fhe ferro- 
manganese, also shown in h'ig. 3, is 
thrown into the furnace through all 
three of the doors. The bath is then 
stirred with long steel bars extending 
through the peep holes of the doors 
A small amount of manganese is also 
added in the ladle as the heat is 
tapped, but this addition is only a 
fraction of the amount used in the 
furnace. Additions arc made in the 
furnace because it is thought that 
the nianganCwSc mixes more uniformly 
with the steel, but there is a greater 
loss of the alloy than when it is 
added in the ladle. 

When the metal is tapped into the 
ladle It is carried by crane to the 
molding floors in the main bay. 1'his 
part of the building is 400 feet long 
and has a runway 75 feet wide. Prac- 
tically all of the foundry work is 
performed in this bay. At present 
two cranes are operating in this sec- 


tion of tin* building. One is of 30-ion 
capacity with a lO-ton auxiliary hobl 
and the other is of 15-toii capacity. 

'riu\'<e, a.'» well as all other cranes in 

the plant, were made by the Allianee 
Machine Co. As ^hown in J^'ig. 4, 
the main bay is flanked on either side 
by a 3()-foot side bay, the one on the 
left being partitioned into various 
rooms and that on the right forming 
.in extension to tin* main ba>. 

Alter nuiid is brought into the 

building from the stock bay * it is 

iltliscred to a sand mixer of the 
miiller type situated in the end of 
the ^idc hay toward the open-hearth 
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furnace. .At present the sand is 
being carried in wheelbarrows but 
a conve 3 'ing sysitem is to be installed. 
The mixed sand is carried tp the 
molding floors in boxes handled by 
the cranes. 

The core and drying ovens are 
situated about half way along tlie 
side bay as indicated in Fig. 4. The 
oven.s were built by the Ohio Blower 
Co., Cleveland. .\ novel feature of 
the core oven trucks is the design of 
the bearings. As shown in. Fig. 8 
each truck is .supported on two axles, 
the wheels being shrunk onto the 
axles, 'riie journals rest in U-shaped 
bearings which are of such dimen- 
sions that the axle is loose and moves 
from one >idc of the 17 to the other 
when the direction of the truck is 
changed Tlu- core department also is 
in the side hay next to the mold 
drying o\ciis. This department is 
served by a 3- ton crane which han- 
dles .sand and moves some of the 

•larger cores. 

The sand blast equipment, which is 
located near the shipping department, 
consists of a revolving barrel .iiid a 
sand blasting chamber built by the 
Panghorn Corp., lIagcr.stown, Md. 
'The installation of this equipment is 
shown in Fig. 7. The roof of the 

sand blast room has a long narrow 

opening, closed by a door when de- 
sired. which allows the chain of the 
cnine to enter when large castings 
ar<- being handled. 

'I'he annealing pit, shown in Fig. 6, 
was dc.signcd and built by the coni- 
paii}'. It is 25 feet long, l.S feet wide 
and 9 feet high lo the base to the 

arch. Heat is provided by three oil 



FIG. 5->8HAFT COUPLINGS ARB MADB IN GRBBN SAND WITUOUT RISI^S— lUKY ARE CAtfT WITH 
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burners on each side and near the 
bottom of the oven. The burners are 
accessible' throuf^h a long narrow pit 
on each side. The top of the anneal- 
ing pit is covered with large ca.st 
steel bungs lined with firebrick. The 
bungs arc handled by the traveling 
crane and may be stacked one upon 
another, the projecting lugs al each 
corner preventing the brick work of 
the upper bung from touching the 
framework of the lotver one. A fur- 
nace of this sikie requires a com- 
paratively long time to heal, especial- 
ly when filled to capacity with cast- 
ings. In order to accommodate 
smaller castings and to reduce the 
heat required for annealing a smaller 
oven is being built. It is intended 
that this oven will be under heat 
practically all of the time. A charge 
can be quickly removed as soon as 
it becomrs black and another charge 
ran be put in the furnace before it 
becomes entirely cold. The castings 
will be charged through a door by 
means of a peel. 


•THE F o U N D 



In pa.st years the Alliance Machine 
Co. has had considerable difficulty in 
securing an iinintcrnipKd supply of 
shaft couplings, Inarings and similar 
small castings, 'riierefore. one of the 
first acts of the new company was to 
equip the foundry for making castings 
of these kinds. Tvno floors of molds 
for shaft couplings are shown in Fig. 
3. As shown in the illu.^lration four 
patterns are mounted on iiialrh boards 
with set gates. Two molders work 
in eonjunction with eucli other, one 
working on the drag and the other 
on the rope. When each man finishes 
his section of the mold, the patterns 
are exchanged and each then puts up 
the other half of the molds. When 
it is ready to be clo.'Hod the moiders 


help eacli^ other and in tins way one 
complete pattern serves two molders. 
The molds are gated from the bottfinr 
atul the >ide of the casting which is 
to be machined is cast face down. 
This IS thought to give a cleaner sur- 
face than w'oiild be obtained if it 
were ca.st face up. 'flic mold.s arc 
made in green sand and no riser is 
used. 

Pneumatic ‘fools Cleaned Regularly 

The side bay which is partitioned 
off from the main bav contains a 
.store room, pattern shop, power plant 
and offices. The store room is al 
the end near the furnaces and con- 
tains the less bulky materials and 
the smaller tools used in the’ foundry. 


In addition to handling these 
the stockkeeper i.s in charge of .&e 
.pneumatic tools. l^ach . evening aH 
' pneumatically operated.. j6<^s' arc turned 
in to. tfiis department |Where are 
thoroughly cleaned with* kerosene atid 
oiled Before they aYc'^issiieU agaip. ' 

The pattern and repair department 
. i.s in a room next to the store rooniit 
Coiqparatively new patterns arc m,ade 
but considerable worlc fs"^done rep^r'* 
ing old patterns and changing equip- 
ment to suit molding condition. The 
power plant which is adjacent to the 
pattern department contains equip- 
ment for converting electricity sup- 
plied by an outside power company. 
Two rotary converters change alter- 
nating current at 2200 volts to 2.30- 
volt direct current for use of the 
crane and grinder motors after volt- 
age has been stepped down through 
three transformers. Three other 
transformers are employed to step 
down the current to 440 volts at 
w'hich pressure it is used on motors 
requiring alternating current. Still 
another transformer changes the volt- 
age to 110 for the lighting system. 
All of the electrical equipment was 
furnished by the Westinghouse Elec- 
tric & Mfg. Co., East Pittsburgh, Pa, 
The power plant also contains an air 
compressor with a capacity of IJOOl 
cubic feet per minute built by the 
Ingersoll-Kund Co., New York, > The 
healing equipment, also in this de- 
partnienl, consists of an oil fired 
boiler furnished by the Erie City Iron 
Works, Erie, Pa., and a set of steam 
coils across which air is blown by a 
fan. The heated air is carried through 
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duct* into alt parti of the foundry 
and diicliarges through pipes about 
2 feet from the IhKir leveb The ends 
of die pir* are covered with a dis- 
tributor whkh causes the discharged 
air to spread out horizontally in a 
circle. 

Part of the water supply, which is 
secured from the city ihains, is used 
in the open-hearth furnaces for cool- 
ing purposes. Water from the fur- 
nace goes to the hot well, indicated 
in Pig. Ip from where a poition of it 
returns to mix with fresh water en- 
tering the^]hpeh hwirth. Fresh water 
also is used to cool the air compressor 
and is then sent to the hot well The 
heated water from the hot well is 
injected into the steam boiler of the 


heating equipment thus saving the 
fuel which otherwise would be re- 
quired to heat cold water as taken 
from the main. 

The remaining space in the side 
bay is devoted to offices and locker 
and toilet rooms separated by a lobby 
In which the time clocks are located. 
Individual lockers have been provided 
for each workman so that he may 
have a place to keep clothing and 
personal belongings where it will be 
secure from interference. 

A small brick structure outside of 
the main building has been erected 
for housing an acetylene generator 
and for storing oxygen tanks. Con- 
siderable acetylene and oxygen is 
used in the cleaning room for cutting 
the risers and heads from castings. 
In order to Insure a continuous sup- 
ply the acetylene is generated and 
a quantity of it stored while the 
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oxygen is kept in the small tafikV‘in 
which it is received. In order that 
the gas may ^ used "ouiiiterrigiiteiltir 
a special pipe system was mstatled. 
Twenty oxygen tanks are attached ta 
the main supply pipe, which is divided 
into two compartments, 10 tanks be- 
ing connected to each compartment 
This arrangement making it possible 
to supply oxygen from one side while 
10 fresh tanks are being coupled to 
the other side of the supply pipe. 
The acetylene equipment was sup- 
plied by the Davis-Bournonville Co., 
Jersey City. N. J. The welding equip- 
ment also includes an electric set 
manufactured by the Westinghouse 
Electric & Mfg. Co. 

Fuel oil is stored outside of the 


main building in two underground 
50,000-gallon tanks. Other oils, in- 
cluding kerosene and lubricating oil, 
are stored in a separate brick building, 
indicated in Fig. 1. 

The capacity of the. present equip- 
ment already has proved inadequate 
and a second 25-ton open-hearth fur- 
nace is being installed. A 30-ton and 
a 15-ton crane also have been ordered 
and will be erected in the main bay. 
The added furnace and crane facilities 
will enable the company to pour 60 
tons of metal into one mold as each 
of the furnaces has enough capacity 
over the rated* amount to enable each 
to melt 30 tons at a heat. The 
foundry now is engaged on an order 
for more than a million pounds of 
castings to be used in the construc- 
tion of the sheet rolling mills which 
the Alliance Machine Co. is building 
for the plant for the Republic Iron 
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ft Steel Co., at Niles, Q. VhU^rder 
requires 32 housings 
Wei(^ |4;00D , 

VtfihM the two opea4k««rth fur- 
naces are working at eapatity more 
foundry space will be required and 
this wilk be secured by exSendikig the 
stockyard crane runway 100 feet, 
building a 140x2S0-foot addition at 
the side as indicated in Fig. 1, and 
extending the end of the foundry 150 
feet, thus increasing the cleaning 
room space. When these additions 
are made the new bay will be used 
as a molding floor and the ihblds 
will pass through- the drying ovens 
to the main bay,. ,|irhere they will be 
poured. At present only one shift of 
molders arc working but it is intended 
to work two 8-honr shifts and to run 
the furnaces continuously. 

Melting Iron With 
Powdered Coal 

(^oHclud^d fr^ pogt 1 ^} 
separator to remove all metallic par- 
ticles and dropped into a rotary kiln 
dryer. The inverted cone shown 
connected to the upper end of the 
dryer is a dust arrester which retains 
and separates the coal particles from 
the dust which is given off in the 
dryer. At the lower end of the dryer 
is an elevator which carries the dried 
coal upward and delivers it through 
a chute into the dry storage hopper. 
From this hopper it is fed into the 
pulverizer, from whence it is carried 
upward by air pressure and dcltvered 
through a second arrester to the 
storage hopper or tank. From this 
point the material is forced under 
air pressure to the supply hopper at 
the furnace much in the same manner 
as water is forced through delivery 
mains. 

Company Desires Data 

Fundicion y Talleres ^La Union,*’ 
4056 Calle Corrientes, Bueiios Aires,' 
Argei^ip||Ki^outh America, is con- 
structmMl^ew iron foundry, 120 x 
20(f feet, wMi also plans .to extend its 
brass foundry. The company wishes 
to receive caltalogs covering all classes 
of foundry equipment, and especially 
molding machines for light work. 


The Ideal Furnace Co^ of*, 
fice Detroit, which has for yei^ bp^ 
crated a fnrnace and boiler ' lo 
Milan, MIeh., has pu^hased the ptsnt 
and foundry recently vacated by ttq 
Homer Furnace Ca, Hotner, 

The latter company has noioyed fbto a 
large new plant, at Coldwtttr, 
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no. 8->A BUblNO BEAR1.\Q ON THE DRYLNG-OVEN C.ARS 18 AFFECTED BUT LITTLE BY THE HR.\T— 
THE WHEELS ARE SHRUNK ON THE AXLE 




ATER for internal and ex- 
ternal use is one of the prime 
requisites for the maintenance 
of life. Seven-tenths of the 
human liody is composed of water and 
owing to the changes and elimination 
constantly going on the supply must be 
replenished regularly. Under primitive 
conditions, a running stream or a pool 
of water were ample and fulfilled all 
requirements. However, where large 
numbers of people lived in the same 
community, these primitive facilities 
were totally inadequate and other sys- 
tems had to be devised to supply suffi- 
cient water for household purposes. In 
the original community installations, 
stone aqueducts and hollow logs were 
employed to convey the water from its 
source of supply to where it was used. 
The baths of the ancient Romans were 
elaborate, but there is no evidence ex- 
tant to show that they had showers or 
any way to supply hot and cold water 
by turning a tap. All primitfl|B||y|pds 
of supplyihg water naturally ^^Kast^- 
lul ancf therefore ws the pMlems of 
supplying towns and cities with water 
gradually developed, it was realized that 
a much smalls# Initial supply would suf- 
fice if some meuns of regulating its use 
could be devised. Then if only enough 
was us^ to supply the actual needs of 
tha^p^le, the remainder could be con- 
sev^ held in resiffve^ instead of 
bm&f ^allowed to go to waste. Prob* 
leo^ thus- uitioduc^ have, served to 
biditt ^rge industries devoted to* the 
inyme^ and 

cowbrjrtJW '.-m . of Th# 


largest of these are made of iron br 
steel, but practically all the small fittings 
for this purpose are made of red brass. 

Among the firms engaged in this line 
of work is the Glauber Brass Mfg. Co., 
Cleveland, which produces a complete 
line of plumbers* brass castings. Over 
10,000 separate patterns are in use in its 
foundry or stored in its pattern vaults. 
Nearly every conceivable size and type 
of brass water connection, from the 
brass screw in the service connection* in 
the street main line, to the last valve 
leading to the waste pipe are made in 
its shops. 

Operations Compactly Grouped 

Every operation in connection with 
manufacturing the fittings is carried on 
in the one group of buildings. The metal 
is melted, molds made, castings poured, 
cleaned, machined, buffed, polished, 
nickel plated, assembled and shipped all 
in one plant. The company maintains a 
high standard for all its work and 
furnishes a five-year guarantee with all 
of its products against defect or de- 
terioration. When it is realized that 
many of these castings , are in constant 
use all day opening and closing and 
under constant water pressure, of from 
50 to 70 pounds, it is apparent that* the 
metal must be of a superior character 
and the parts fitted with the greatest 
<kgree of care and accuracy. 

The metal is melted , in a battery of 
seven oil-fired pit furnaces in a ro6m 
20 X 40 feet^ partitioned off from the 
other departmente. In addition to the 
lohiaoes; tfab room contains « chamber 

V in' 


6 X 8 X 12 feet lined with shelvel mk 
both sides, having a capacity of 1^00/ 
crucibles. This chamber is k^ heg^f. 
constantly by a steam coil, to elimlMtol 
any possibility of the cruciblee ehsofil^^; 
ing moisture from the atmosphere, -ft)#', 
fore the war some ccortomkai^tiieaiim^V^ 
tending to prolong the life of. emdij^r" 
were observed, but at tW pire#ent,\S$^| 
when the cost of crucibles 
and the cost of fuel quadruf^ 
measures are a positive necessity,^ 
roof of this room is 50 ie^ from' w ' 
floor and is provided with a row of 
pivoted windows extending the fidl 
length of both sides to afford ventilg-/' 
tion. A 40-inch suction fan sRuated hi 
each of the gable ends of the roof.' 
serves • also to draw the fames nod 
smoke from the furnace room. A light 
traveling crane spans the room from side 
to side and is provided with an air 
hoist having a capacity of 500 pottOdt* 
This is used for drawing the foil" pots 
out of the furnace. The air hose sin^ 
plying the hoist is led from the floor 
up through a chamber alongside the 
door between the furnSce room and 
the molding room. It passes over a 
sheave wheel located just under the 
crane rail. It pays out, or runs back 
over the sheave as the crane is polled 
back or forth and in this way there is 
no slack hose hanging down to interfere 
with the work of the hoist or in any 
danger of being ^med with the red 
hot pots. The bridge of the crane con-* 
sists of a single section of an 8-iiich 
I-beam. A similar beam is suspended 
from '•the roof pf the molding shop at 
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FICI. 1- ONE OF THE (lANfiWAYS SHOWINH THE POrHIXG STANDS- -INSTEAD OF USING SLIP JACKETS. NAKKOW IBON BANDS AKE USED' TO EMBKACE 

THE MOLDS AT THE JOINTS 


tlic same lieight from the floor as the cxteiKls into the latter for a distance 
crane beam. This extension beam com- of 40 feet. 

mences at the doorway connecting the When a pot of molten brass is ready 
furnace room and molding shop, and the furnace tender blows a whistle oper- 



riO 2— METHOD OF STACKING THE MOLDS FOB POURING - ALL THE PATTERNS ABE ARRANGED IN 
GATfSS TO BE POUBKD FROM ONE K.ND OR ONE SIDE 


ated by coi¥ipre.sscd air and two foundry 
helpers repair to his assistance. The 
furnace man shuts off the oil, throws 
back the cover of the furnace and at- 
taches the lifting tongs to the pot. One 
of the laborers pulls on an endless 
chain which operates the traveling 
nu'chanisni of the hoist and brings the 
crane into position over the furnace 
where the hook engages the link of the 
tongs. The other laborer operates lh«‘ 
valve which hoists the pot out of the 
furnace. The crane is then propelled 
back until the beam forming the bridge 
is in line with the beam extending into 
the molding shop. A safty catch worked 
by a chain from the floor is thrown 
into po.sition locking the ends of the 
beam iiitc* a straight line and then the 
pot hanging from the trolley is pushed 
out through the doorway until it reaches 
the end of the beam. Here it is low- 
ered off into a double shank resting on 
the floor. Any further additions to the 
metal arc made at this stage. If the 
metal is too hot, one or more .scrap 
gates are added to cool thie^ crucible 
contents to the proper temperature. 

Several mixlnrcb of metal are melted 
every day lo meet the diversified char- 
•acter of Aj^work on the floor. A mix- 
tnre 'Yastings whfch have 

to stamnij^ severe service is made 
up of 80 aS threp fifes; ^bat is 80 per 
cent copper Vrtth 5 per cenfe each ' of 
lead, tini^md 2inc. The qharge co'nsisits 
of approximately half amf half . virgin 
metal and scrap. Most of the scrap 
con.«ist.s of sprues, and runners^ defective 
castings, and turnings from the machine 
'shop. In charging the pots which are 
alt of a uniform size, No. 70, a Ifirge 
shovelful of turnings is put in first, 
then the new metal is added and then 
the scrap which is M in constant^' 
until the pots are full. A limited amount 
of foreiern scran is used hut 5t is all 
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carefully graded and eacl> kind kept in - 
separate barrels provided for that pur- 
pbsc. 

Each furnace' is capable of melting 
about 6 pots a day. The first pot start- 
ing on a cold furnace requires about 
154 hours to melt, but after that the 
lime averages about H hour for each. 

The pots hold about 250 pounds, so the 
total daily capacity is between 5 and 
tons. This would not mean so much 
if distributed among heavy castings but 
when it is used to pour castings some 
of, which only weigh a few ounces the 
total quantity, is enormous. 

Judpmg ihc Metal Coaditioii 

The meltcr docs not depend upon a 
pyrometer to gage the heat of the metal. 

By inserting a rod in the pot after his 
eye-- tells him it is about the proper 
temperature he can tell whether it is 
hot enough or not. When molien bras^ 
in the pot reaches the casting tempera- 
ture, it imparts a vibration to the iron 
rod and the man holding the other 
end of the rod in his hand can judge 
the temperature by the character of the 
vibrations. The foreman examines each 
pgt when it is lowered from the crane 
decides what additions if any arc nec- 
essary to bring it to 'the proper pouring 
temperature and composition. He then 
• sees that it is skimmed and tells the 
men where to carry it. Upon reaching 
the designated floor the niohler work- 
ing there takes the double end of the 
shank and pours his own work. Sonic 
of this work can be poured by ordinary 
labor but most of it requires a quick 
tip when starting and a quick ciU at 
the end, a trick which only can be 
acquired through practice. 

A plan of the foundry floor, which is 
63 X 95 feet, is shown in Fig. 8. The 
floors are arranged in four groups. Two 
groups back to back along the center 
of the shop and the other two group.s 
close to the side walls. Two wide con- 
crete gangV^ays parallel to the side waljs 
are situated so that each, gangway 
serves two groups of floors, one to 
either side as shown in Fig. 8. 

.\ bic grade of sand is usJflBM^oth 
molds and cores. Supj^ies ^^p^tved 
from Ohio, - sand 

, beds^ and mixSi in vkYyiijg; ptoportions 
foT'^eacih ^lass of work. Thte molds 
are* all" niaWc ofl- squeezer machiSes. The 
machines along both walls are plain 
hand squeezers while those on the floors 
back to back in the center of the shop 
are, power s<i'ueezers made by the Tabor 
Kfg, Co.„ Philadelphia; . The molds are 
carried from the machines and stacked 
iwa deep on frames made of. two pieces 
of 2 X 4 lumber liid* on each side of 
the 'gangway. The . frames are mounted 
oi^6-iineh ' blocki» .tiie jbeing; .. 
raise the runiiera g sufficient distance 
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from the floor so »that when the lip of 
the full crucible is brought close to the 
sprues the bottom will be clear of the 
floor. This further assists in pouring 
as the men do not have to bend so low. 
The more a man has to stoop, the 
greater difficulty he has in manipulating 
the shank. 

Ifach man sets a row of about 10 
molds on a frame in front of the floor, 

* - T 



FIO. 3-'UBT.^n*"0P TO.NOS— .NO LINK IS USED 
ON THK TOP-THK LIFTING HOOK EXEK- 
Cim SIIFFICIKW TENSION TO HOW» 

THE POT FIRMLY 

he theii lays a thin flat plate oft each 
one and a second row of molds is piled 
on. top of the first. The lop row is 
kept back about 3 inches to leave the 
runiiers in the’ lower row exposed. Flat 
plates are then set on the top row and 
a small weight placed on each mold. 
The bottom row of molds is poured 
first. This is done to guard against the 
possibility of metal • splashing • the run- 
nera while . inuring: thc^^ row. - 
The molds^ afe shaken out im- 
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mediately' after the last oile 
poured. The castings pfck^ iijf:" 
mediately by a pair of tongs a<i<f • 
plunged into a* tank of water. Thtf 
treatment serves to clean them both, jn* 
side and out. The steam generated blo^ 
the cores out and leaves the castings 
perfectly clean on the inside. Pouring 
goe.s on Continuously all day. 

The molders pul up from 70 to 100 
flasks a day but the floors are compatar 
tively short because the molds M 
poured on each floor before more than 
20 have accumulated. All the drippinifpi*. 
spills, overflow.^ and skimmings are 
passed through a wet mill and the metal 
recovered. The return scrap ifrom the 
finishing shop together with bearhlga, 
and chips are passe<l through a Dings' 
magnetic separator to remove any par- 
ticles of iron or steel. 

Cores are used so extensively in 
plumbers' fittings that there are practi- 
cally as many coremakers as molders 
employed. Owing to the light section 
of metal the cores must be extremely 
accurate. This is accomplished by pdst^ 
ing them while green and drying them 
in dryers which hold them in shape and 
prevent distortion. The work in 'the 
core room is systematized and reshltS 
in the production of from' jOO to 40fl 
cores by’ each coremaker per day. The 
coremakers sit or stand at two benches 
and do nothing but ram the coifea and 
set them on plates. A helper keeps theih^ 
supplied with sand, 4 wire, paste and, 
plates, and carries filled plates to the 
ovens. The latter, three in number, m 
the plain drawer .shelf type fired ^ 
either oil or gas depending upon wh^h; 
is the more readily available.' The; gas 
and oil supply pipes terminate in the 
same burners and a switch can be made; 
from one to the other at a moment’s 
notice. 

I^reparhiy kVircs in Quantity 

One girl cuts all the wires required 
for the cores on a wire cutting and 
straightening machine and bends those 
which have to be bent on a cast iron 
plate 2 X 12 X 14 inches, Thia pla4e 
is perfectly'fla.t on top and is provided 
with 54'iftch holes 'set.,.<close together 
over the entire surface. Plt^iT -and stops 
are inserted in the necessary holes and 
the wires are bent around them to the 
required .shape. By varying the position 
of the plugs, any desired shape of wire 
may be secured. Two half ebreboxes 
are provided for each size of core* The. 
sand is pressed into each half by hand, 
the necessary wires pressed into what 
will be the lower half, vent wires set, 
paste applied, and then one box is super- 
imposed bn the other, being located by 
suitable pins. The vent wires are with* 
drawn, the tPP box . rapped and ^ re- 
moved and replaced by a dryer frame. 
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The box js then turned over rapped 

nwimF^ core’ 4^ 
it pHi^ on a lAatie arid ith^ thei plate 
it filled it it taken to the oven. ^When 
the coret are taken frosa the ovens they 
are inspected by experienced men who 
reject any that may be defective. Minor 
defects are repair^ and then cores 
are placed on the rackt*^ ready for the 
molders. 

Cleaning the Castings 

The castings are cleaned by sandblast- 
ing, in a combbed sandblast and 
tumbling barrel after which they are 
inspected, ground and jn>lished. They 
are’ then taken ta^^hif^ machine shop 
where they are fitted and assembled 
after nirhich they are tested individually 
for leaka or other imperfections. A com- 
plete nickel plating plant is maintained 
on the premises and any of the castings 
which are to be finished in that manner 
are passed through it and treated. 

The company designs, makes and fin- 


THBFQUNDRY 



FIG. 8— UYOUT SHOWING THR ARRANGEBIBNT OF GANGWAYS AND POUBING FtOOM AND M 

8EPARATR FURNACE ROOM 


ishes its own patterns, coreboxes and 
dryers... All the p^rts are made of 
brass and highly finndi^. The core dry- 
ers and coreboxcs are stored in bins 
and racks at one end of the shop while 
the patterns, which are all mounted on 
follow boards are kept, some in storage 
vaults and some on shelves on a bal- 
cony running the full length of the 
shop on one side. Part of this system 
of shelves' is shown on the extreme right 
on Fig. 3. The patterns are all num- 
bered and indexed to make them readily 
available when wanted. 


Oppose Metric System 

In a new edition of the book en- 
titled “The Metric Fallacy," the au- 
thor, Frederick A. Halsey, commis- 
sioner of the American Institute of 
Weights and Measures, outlines the 
results of an investigation of the 
claims made for- the- metric aystem 
and especially of the claim that its 
adoption is necessary in the interest 
of the export trade. Chapter I is de- 
voted to a brief history of the metric 
system in France. Metric standards 



were made compulsory by a dra^ 
lair m 1793 and remained In 
19 years or until 1812 when Napote^ 
who had no faith in the syitem, 1^ 
the law repealed. Under the reliaijbit* 
laws, the people immediately 
verted to the universal system 
which 12 inches makes a foot, 
continued the practice for 2S yen^ 
or until 1837 when the metric 4^ 
forcement laws were reimpoaedt 
tinuing in effect until the preient 

In Chapter II, the reiriics to 
questionnaires distributed in UpvMi 
and Central America and the, 

Indies indicate that the inelrie,.a|^|tf|^ 
is not fised extensively b 
America. The results *o£ thd ^ffiiiir 
tionnaires are tabulated in the b|se|||C.^ 
the book. In hut one country, 
guay, can tke metric system be 
to be adopted for domestic tredi 
from this country answers vFere ' cp** 
ceived to the effect that while lm 
metric system was official, the {Sngdah 
system was customary and no efifbrt 
has been made to abolish It. 

Another chapter is devoted .,to ni^ 
guments against the claim that' the 
metric system is necessary In the 
terest of foreign trade.' A imnnija^ 
of the replies to questioiiiiairen 
mitted to American exporters stM^ 
that of 1445 replies, 11^ did ..not 
the metric system; 160 -used is slifMtt';. 
29 used is considerably; 16 
extensively; 5 used it exclusive^ dM 
46 did not reply. One manutaetiiim 
reports that 95 to 100 per cent Ofiib 
; tools fbh»pcd to South Aaier|teo art 
made to ,En|;Iiah unit specUiMUoaCi 
Referriat to< eni^eeriny aUmdartts. 
it is stated that ^ oemptiisory adopt^ 
would mean irevi^ in every indua^. 



How and Why in Brass Founding 

By Charles Vickers 


Aluminum Spccifi^^atimiK 

Wr have been called uf^on to produce 
aluminum castings conforming to the 
folloieing analysis and lee have had con-‘ 
siderable trouble in meeting the specifi- 
cations in regard to elongation. Th‘ 
specifications for cinnposiiion are: .llnni' 
ilium, not under ^4 per cent; copper, 
not 07'er (\ per lent; manganese, ihfl o7u'r 
2 per cent: iron, not 07’er 0.5 per cent. 
The physical properties demanded are. 
Tensile strength, minimum, ]S,0()() pounds 
per square inch. lUongatum in I inches, 
minimum, K per cent. ITe shall appre 
date any suggestions you may ha^'e to 
offer. 

In a paper mi Vluniinnni (';^^lin^;s 
and VorKiiiKs, presented before the 
American Institute of Metals, and em- 
bodied in the Transactions of the liisti 
tute for I91b, 1*. 1C. ^^c Kinney Kive> 
tests of sand cast bars of an aluimmim 
alloy vvliicli meets the retluirelnelll^ men- 
tioned. The alloy eoiisisto<l <if alum- 
ilium, 90 per cent ; c>)pper. J pei cent, 
and nian^raiiese, 1.50 per cent. \ series 
of 11 tensile tests were made the aver 
a.uc tetisile .strength being over Jl),50n 
potiiid.s per square iueli, ainl the average 
elongation being over ]2 per cent. We 
would sugge.st, there f«)re, the above alloy 
he used as in none of the \\ tests did 
the elongation go helnw iS per cent, or 
the tensile below IS.OtlO ptnmds i>ei 
.square inch. 


Soldering Atumoinnnii 

If’e 700uld like to learn if the jolhne 
ing solders are suitable for soldering 
aluminum: Aluminum, 20 parts; dne, 
80 parts. The aluminum if melted fir.st 
then the cine is added gradually, and 
7 ehcn all is doion a flux of fat is stined 
in iK'ith an iron rod. The alloy is then 
ingoted. It is used in connection fcilh 
a flux consisting of copiaha baisain, d 
parts; Venetian turpentine 1 part: lemon 
juice, a feiv drops. The .soldering iron 
is first dipped into the flux, then is ap 
plied to the solder m the usual wanner. 

An alloy of 80 parts zinc, and 20 part.s 
aluminum lias too high a melting point 
to be applied with a soldering iron. 
The flux has no value because it has 
no action on the film of oxide covering 
the aliimiiiiim which prevents the solder 
sticking. This film must be removed by 
scraping while the solder is flowing. 


'I In surfaces are first thoroughly cleaned, 
tlion the aluminum must he heated until 
the solrler melts. It IS made to fin the 
aluniimini by thoroughly scrubbing the 
surface with the solder, or hv melting 
the solder then scrubbing the alumiiium 
under the soUjer. When the aluminum 
is tinned, ordinary half and half solder 
will adhere ]‘'Iu\es slionhl not he use^l. 
'I'hev do not raiise the solder l<> adlnne 
i)nt dirty the alutniiiurn. 

The folhivving alloy is eommoiily used 
lor soldmg alnnninim . Tin, per cent; 
/im, per cent; alnniimnii 5 per cent. 
Melt tile aluminum in a cnuihle, arid the 
/inc ill the form ol sheet, a little at 
a time. When all is nielleil stir well, 
ami a<ld the tin with more stirring, roiir 
into >trips. 'I'o apply, heat the alinninmn 
sui lace to the melting point of the 
soMer, an 1 strnh the latter on the 
ahimimim, thus tinning the aliimmum. 
The tiiine-l surfaces then ar<‘ soldere<l 
111 the orf'miiy manner. 

NcDBifurirdjHH Melal Fhixen 

ll\’ iCiwld like to learn xduit fluxes 
(lie (oni.nonlv u.u'd tn melting buis\s and 
brtoijc, alst) fot iilinninuin all(ty.\. 

'riie imiiniiaiit point in melting an\ 
allov of coi»per is to jiroteit tlie metal 
ironi the gases geiierateil by the hiirn- 
mg fuel, hecaiuic it absorbs some of 
these gast's. ami coniliines with others, 
producing «i metal that ni.iy he filled 
with holes like bread, or it may he 
miAid with dross formed by a com 
hiiiatioii of the gas and the copper and 
other metals m the allov 

Anything that will cover the metal 
after it has melted, and will produce a 
gas that protects the metal before it 
is melted, i> of great assistance to get- 
ting sound castings. For these purposes 
charcoal is universally used ; hard wood 
blocks also arc excellent In addition to 
tills protection it is advisable to use 
some flux such as a mixture of soda 
ash, sand and lime which melts anJ 
loiiiis a glass that covers the surface 
of tile metal. iMir ordinary red bras.s, 
bottle glass is quite .satisfactory. 

h'or aluininunV tliix use a piece of 
fused zinc chloride the size of a hazel 
nut to a crucible full of aluminum. Add 
the chloride after the aluminum is 
melted and before taking it from the 
furnace, by simply dropping it onto the 
metal and stirring. 


Composition of Electric 
Contact Castings 

U'c zoould like to obtain a formula 
for trolley ivheels and other electric 
I on tact eastings, zdiieh are high in con- 
ductivity and loill ieear zvell. The metal 
should he red in color. Any information 
you may be able to give will be thank- 
fully reeeizrd. 

The conductivity of the metal in a 
trolley wheel is not so important as its 
lumarcing qualities. Some alloys, not- 
ably tliO.se eonlainiiig much lead and also 
the copper zinc alloys, form arcs as the 
wheel rrills along the wire. 'I'liese arcs 
produce on the tread of the wheel litile 
hard pimiilrs which ahraile the wire. 
The following alhw makes a g«>od trol- 
ly wheel: (‘oiqier, 92.5h per cent; phos- 
])hor Cupper, 0.5 per cent ; tm, 7 per 
cent. A copper culored vvlieil tail he 
produced by decreasing the tin and in- 
creasing ihc jdiosplior-copper. hut its 
conductivity will he iu» greater tlvin 
that of the alloy given fir.sl. .More dilTi- 
ciillv is exi>eiiemed in casting il and 
gelling clean castings, nii arconnt of 
the higher percentage of plinsplioriis. If 
any dilheiilty is experienced with O.S 
(ler cent of jiliosjilior coi)per from ho 
metal cult ing into the sand, the amount 
Used may he decreased, as 0.10 per cent 
pliosjihor copper is sullicient for deoxub 
iziiig ]mr|ujses. Fur irolley ears and 
overhead fittings use iJic follow'ing alloy 
Copper. 87 per cent: tin, 4 per cent; 
zinc. 6 per cent, and lead, per cent. 
For electric contact castings use copper 
only where conductivity is important. 


Bronze Bushing Alloys 

ITe lil^c to obtain the formula 

for comCIA’ suitable for bron::,c biLfh- 
be machined easily, zvill 
give gomKFrvicc and also he cheap. 

The fol^wing alloy will fill the re- 
quirements' satisfactorily: Copper, 78 
per cent; tin, 7 per cent; lead, 15 per 
cent. If a deoxidizer is considered 
necessary add 0.23 per cent of a phos- 
phor copper containing 15 per cent of 
phosphorous. First melt the . copper 
under charcoal, add the phosphor copper 
and stir thoroughly, then add the tin an^ 
lastly the lead. This alloy will run 
clean castings and will prove an ex- 
cellent bearing alloy. 



Bfll Makes a Steel Pinion For Large Afill Drive 



O URING a inerting which Hill 
and I attended one night re- 
cently a well-meaning citizen 
read a paper entitled, “The 
Importance of Selecting the Right Kind 
of lireakfast I'^ood.” Hill did not wait 
to hear it all ; ho told nio that he would 
wait for nio outside if I intended to be 
a goat and stay until the mooting was 
<jvcr. I will he Inniesl enough to con- 
fess that it was politeness and not inter- 
est that prevented mo from following 
his example, hut I stayed. Xft'^r the 
mooting was o\er I found him waiting 
and wo walked together to the car lino. 

“That kind of drivel makes mo lirod,’^ 
said he. “It is my opinion that it does 
not make a bit of difToronoo what a man 
oats for breakfast or any other meal 
as h»iig as he gets enough of it. At 
the present time, the hurning gnostion 
is not ‘What shall we eat,’ but ‘Wliat 
can wc gi’t to eat ?’ It is the same 
with an> other question you wish to 
consider For instance, there is a gen- 
eral impression among fouiidrymcn that 
there is only emc kind of sand in the 
world fit to make eastings, and that 
is the kind they have always used. They 
pooh-pooh and laugh you to scorn, etc,, 
if you suggest using any other kind, 
even in an emergency. Now I’ll tell 
you about a double staggered tooth driv- 
ing pinion for a blooming liill that I 
made one time under pcctiAr circum- 
stances. This little cpisodA occurred 
while I was connected (^»ccted is 
good) with a comparative^^n^ iron 
and steel plant. 

“After the blooming miWhad been 
running some lime one of th«main driv- 
ing pinions broke and it was found 
that there was only one spare on the 
plant. An order was placed with the 
nearest steel foundry which in this case 
was 1000 miles away for a new casting 
and to guard against a shut-down the 
master mechanic decided that he would 
have a pair cast in the open-hearth dc- 
paAment of the plant. 

“We had no silica sand at the time, 
but we had in the iron foundry a large 


supi>Iy of difTereiit kinds of ordinary 
molding sand for iron and brass cast- 
ings. Included in this lot was a supply 
of coarse, open sand wliich wc used on 
dry sand and loam work Considerable 
doulit was expressed about the ability 
of this sand to staiul up to steel. When 
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the master mechanic asked my opinion, 

I told him that 1 saw no reason why 
it should not give satisfactory results. 1 
ihm’t mind telling yon that I was not 
as confident as I led him to believe, but 
I was not going to miss such a beautiful 
chance to find out definitely. 1*11 say 
this for him, he was a brave lad for 
he took my word for it and convinced 
the geiieial manager, the purchasing 
agent and the blooming mill superintend- 
ent that it could be done. 

“This casting wa.s no toy. It was 3 
feet in diameter across the teeth; it ^ 
was nearly 15 feel long, including the 
sink head ; and it required about 15 
tons of steel ti» pour it. Having set- 
tled all the preliminaries, actual work 
WciN commenced by issuing shop orders 
for a pattern and a set of flasks to 

mold it in. The flask.s all were cast 
and ready several days before the. pinion 
pattern was given the last coat of yel- 
low shellac. The core print around the 
middle wa^ painted a brilliant Vermillion 
and the tout ensemble certainly was 
handsome. 

“The flask was made in 11 sections, 
nine of them were alike, being 14 inche.s 
while the other two were 26 inches 

deep. The two deep sections were to 

carry the teeth, three shallow sections 
were required to house each neck and 
wahblcr and the remaining three sections 
enclosed the sink head. These flasks 
were made after the style of those 
used for making rolls. They were 
flanged top and bottom and were pro- 
vided with an extension to accommodate 
the upright runner. One pattern 14 
inches deep was used to make all the 

flask sections. It was the correct depth 
for them all except the two deep sec- 
tions which were to contain the mold 
for the teeth To make the deep sec- 
tions the pattern was rammed in the 
usual way and then drawn up and 
rammed again, until the required depth 
was reached. The pattern carried a top 
flange but the lower flange on each sec- 
tion was molded on by the use of flauge 
cores. This arrangement did away with. 








the necessity for either lifting out the 
•core or cheeking of! the outside. The 
mold for the bottom plate for the flask 
was made by setting the pattern flange 
down on a prepared bed of sand and 
banking the sand around the flange 
to the depth of about an inch. 

**We also made nine arbors, four for 
each set of teeth and one to carry the 
sand in the top neck section of the mold. 
Three o! these arbors had long prongs 
•cast on them, the purpose of which will 
be touched upon again. When tlie gear 
and rigging was ready we loaded it all 
on a flat car and had it taken down 
to the open hearth where the mold was 
made. 

**For convenience in molding, the pat- 
tern was made in seven sections fitted 
together in the usual way with dowels 
and dowel pins; two wabblers, top and 
bottom neck, two teeth sections and a wide 
core print which separated the top and 
bottom sets of teeth. A segmwil corebox 
was provided for making these cores 
which were used for reducing the 
shrouding in the center to the pitch 
line and have it correspond to the 
shrouding on the extremities of the 
teeth. 

“We put down an ordinary square 


was surrounded hy new sand. A piece 
of rod was and laid horizontally bc- 
Iwccii the pipe and the flange of the pat- 
tern on the first ramming but no further 
rods were used. New sand was used 
to face the pattern and gatepipe all the 
way lip. The other two flask rings 
were put on and successive courses of 
sand were rammed until it had reached 
a point about half way up on the neck. 
At this point the sand was scraped off 
flat and a small tunnel about 3x5 
inches was built of silica brick connecting 
the pattern with the upright gate. The 
gate pipe was then withdrawn and a flat 
silica brick placed over the opening. 
This brick also served later to receive 
the direct fall of the metal during the 
pouring operation. The remainder of 
the drag was rammed in the usual way, 
a large portion of the space being fllled 
with coke to facilitate drying the mold. 
The liottom plate was then clamped on 
and the drag rolled over. The roll-over 
board was removed and the parting 
slicked. The chamfer on the points of 
the teeth made it necessary to supple- 
ment this parting by setting on the 
section of the pattern containing the 
first set of teeth and tucking up under 
the points before putting on the parting 


was used for a gate in the drag being 
set in and located by dropping one end 
into the opening in the , joint. About 
^-inch of facing sand was sprinkled 
on the joint and one of the arbors 
which had three prongs on the lower 
side was clay washed and lowered in 
until the prongs rested on the sand 
strip with which each of the flask sec- 
tions was provided on the inside at the 
bottom edge. Four gaggers were set in 
each tooth space and enough sand shov- 
eled in to make the first ramming. The 
remainder of the ring was fllled and 
rammed, three additional arbors being 
dropped in at equal distances. When 
the top was reached the surplus sand 
was scraped off and four 6-inch spikes 
inserted in the top of each tooth for 
reinforcement The joint was then 
slicked and the core print set on. The 
part of the pattern containing the sec- 
ond set of teeth was then located and 
the other deep section of flask was low- 
ered on and rammed in a manner similar 
to the first. 

''When the parting was made on this 
section, the second neck and wabbler 
were placed and three of the 14-inch 
flask sections hoisted into position. A 
suitable arbor or grating was lowered 


wooden bottom board for a roll-over ^and. One of the 26-inch cheeks was then 
board, centered the bottom neck of the put on, the same piece of pipe which 
pattern on it, and then low- 
ered on one of the 14-incli 

flask sections. A piece of liiitfrF.. kjrorv 

3-inch pipe about 4 feet ^ (k 

long was placed in a ver- V 

tical position in the pocket . S \ ^ 

of the flask provided for ^ J V 

that purpose. This served I ) 

as a gate pin. Facing sand, / fe 

which consisted simply of illlf 1 

new sand passed through a 0111 ) 

No. 4 riddle, was used to ^ \ 

cover *the pattern to the 

depth of about 2 inches and ^ 

then enough old sand was 

shoveled in to form a ram- lil- i. 

ming. The piece of pipe also BmiW cab madi a clban s wap 


in which ifiso rested on prongs provided 


for that 





purpose. This section of the 
^old was rammed up to the 
l 7^ of the wabbler. An 18- 
jXch diameter ring pattern was 
^ on top of the wabbler and 
Od sand rammed up flush with 
ue top edge of the flask. This 
yng formed the lower end of 
the sink head, or perhaps it 
would be clearer to say it 
formed the connecting link be- 
tween the wabbler and the 
future green sink head. The 
remaining three sections of the 
flask were not rammed at this 
time; thc^ were rammed up 
later in green sand when asi- 
sembling the mold for casting. 
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The top of the last section was 
scraped off flush, the ring pattern with- 
drawn,}, a round plate clamped on and 
then the work of taking the mold apart 
was begun. The section containing the 
top neck and wabbler was taken off 
flrst, turned and lowered to the floor. 
The pattern was drawn out, the mold 
finished and given a coat of silica wash. 
It then was rolled back again and set 
up on some empty flasks to enable us 
to build a wood Are under it. 

**The first section of the teeth pat> 
tern was drawn next. We had to use 
one of the 75-ton open-hearth cranes 
to draw the patterns. The operator was 
an artist He drew those patterns as 
nicely and as steadily as any foundry 
crane man could do it. The upper cheek 
section was then lifted off and lowered 
upon suitable stands where it was fin- 
ished and whitewashed. The lower cheek 
was treated in the same manner. The 
lower neck pattern .lyas drawn last and 
the mold finished and whitewashed. 
We built wood fires under each section 
with the exception of the drag, which 
we dried with a gas flame. 

*The open-hearth furnaces in this plant 
were the tilting type, set level with the 
floor, and having a pit in front in which 
the ladles were lowered while tapping 
heats. The complete pinion mold was 
16 feet high from the bottom plate to 
the top of the runner, so we decided 
to assemble it in the pit of one of the 
furnaces which was temporarily off for 
repairs. 

Accordingly the drag was picked up 
first, carried to the pit and lowered 
down until the bottom plate rested on 
the brick floor. The two cheek sec- 
tions containing the teeth were put to- 
gether where they were and the ring 
cores which made the gap between the 
two sets of teeth were inserted. These 
cores had been dried in an oven im- 
provised for the occasion out of a 
few iron plates. The two sections were 
clamped together, picked up |hy the 
crane and lowered on the dram in the 
pit. The cope section was theAut on, 
a ring pattern placed in the A|r, the 
remaining three sections of flaiflBn^ed 
on and rammed full of green^^B^ 

^Instead of using a pipe forHrunner 
in the green sand section, p used 
sleeve bricks built on top of eali other. 
The mold was then clamped* at the 
joints, a runner cup set on and we were 
ready to pour. We had no choice in 
the analysis of the metal We had to 
take either one of the different varieties 
of steel the open hcarffi wu making 
at ffiat tinw. The nearest to what we 
wanted was an axle mixtHre of about 
(MS per cent carbon. We poured it 
trom. iimt heat and I hcard afterward 
that .kv was the best bearing ^oion 
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that was ever put into the blooming mill,*' 
*'How did the sand act?’* I said. 
“l)id it skin off all right?” 

“Sure,” said he. “The outside peeled 
off as dean as any casting you ever 
saw; we had to do some chipping in 
the teeth but I believe that would have 
been obviated if we had facilities for 
drying the mold properly in an oven.” 

Just then Bill's car came into view 
and as he stepped off the curb he hand- 
ed me this little gem of wisdom: “It 
is all right for a young fellow to fuss 
over his breakfast food, but a married 
man, if he has any sense, will take 
what he gets and be thankful if he does 
not have to get up and prepare his 
breakfast as well as cat it." 

Method of Making the 
Cupola Bottom 

By H. E. DUltr 

Qurs/toM— How and through what 
opening is the bottom made in a drop- 
bottom cupola? In England our cupolas 
have solid bottoms and openings are 
provided im the back, opposite the tap 
hole, for pulling out the unburned coke 
after the heat. With this method new 
bottom need be made only occasionally. 

Answer»‘—lti drop-bottom cupolas the 
two semicircular doors which form the 
bottom are swung down after every heat. 
This allows all the unburned coke, the 
slag and any metal which has not been 
melted to drop through to the floor. 
The refuse, in many foundries, is put 
through a water mill to reclaim all the 
iron in it Not only does the refuse 
from the cupola fall out when the bot- 
tom is dropped, but the sand which 
formed the bottom comes with it. This 
necessitates the making of a new bot- 
tom after eacli heat. To do this the 
bottom doors are closed after 'the side 
walls of the cupola have been patched 
and the breast of the cupola has been 
made. 

This patching is done with a mixture 
consisting of half molding sand and 
half fire clay and a hole for tapping is 
formed in the breast. Then sand is 
thrown in through the charging doors. 
A ladder is put through the charging 
doors and a workman goes down to 
tamp in the sand bottom. Usually the 
first layer about 2 inches deep is made 
of gangway or refuse sand. This is gen- 
erally covered with a layer of molding 
sand of the same thickness. The sand 
should be damp but care must be taken 
that it is not too wet. Scrap wood is 
used to start the fire. It is laid on 
the bottom and stood up along the sides. 
At two or more tuyeres finer wood is 
placed wMi whidt to start the fire. 
After apportion of ffie wood has been 
placed die workman comet out of the 


cupola and withdrawVthe ladder. The 
remainder of the wood is then duinped ' 
on top of that already placed. A por*^ 
tion of the coke is also charged and ^ 
then the fire is lighted. When a good 
fire is burning and a blue flame cornea 
from all over the top the remainder of 
'the coke for the bed is added. After 
a blue flame again appears charging of 
the metal begins. 


British Foundrymen See 
German Practice 

Recently a deputation from the Briddi 
Brassfounders’ association visited Ger* 
man works to study foundry condition 
in the Rhineland. According to the 
Iron and Coal Trades Review this depit- 
tation has reported that the main ad- 
vantage the German founder has is in 
the smaller variety of articles produced 
by each manufacturer combined with 
careful attention to details by all the 
employes. 

An unusual practice was noticed which 
was common to all the German brass 
foundries visited. This consists of put- 
ting molds into an oven as soon a» 
they are made and leaving them there 
until the next morning when they are 
taken out and poured at some time dur- 
ing the day. 

Molds are placed on top of each 
other when cored, in piles 3 or 4 feet 
high. Each pile if clamped together 
and then set on end for pouring in 
the usual manner. It was noticed in 
several instances that loose locating 
pegs were inserted in the sand of tiie 
mold to assist in accurately matching 
the cope and drag. Both pit and tilt- 
ing furnaces were employed for melt- 
ing. 


Organizes New Foundry 

The Greensburg Foundry Co., 
Greensburg, Ind., has been organixed 
with R. G. Dock, president, and J. E. 
Evans, secretary and treasurer. Mr. 
Dock will continue the operation of 
his machine shop as a separate organi- 
zation, while Mr. Evans, who has 
been with the Dayton Malleable Iron 
Works, Dayton, O., will assume active 
management of the new foundry which 
will specialize in malleable automobile 
and jobbing castings. 


The Keller Pneurnatic Tool Co., 
Chicago, has been awarded the con- 
tract to supply the navy yards with 
all their requirements in pneumatic 
riveters, chippers, scaling ham^iners 
and holders-on for the present fiscal 
year. The first order was for 3946 
tools divided as follows: Riveters, 
881; chippers, 1428; scalers, 896. and 
holders-on, 291. 



TKe Sum of the Percentages of Total Carbon and Silicon in the Metal is an 
Index of Its Strength — First Portion of the Heat is Found 
to he Inferior in Quality 

BY FRANK E. HALL 


AR sho\vc<l lilt norc'^sitv for 
a metal stronger than cast 
iron to the -Niipplv 

ol steel Sv» paliiiilic 
nictalliirgi'^ls wete spurred to new 
efTorts to imj)rove the status of that 
half4jrced of the metal world that 
had been, mf)re nr less erroneously, 
ehristened semistecl. As a result, it 
was developed that for certain pur- 
poses seiiiislecl was superior to steel 
in thr manufacture of shell. 

Steel, because of its gre.iter strength 
and toughness, is able to carry a 
heavier charg*' of exph»sivc, eon.se- 
qiicntly, a steel shell can he expected 
to cause greater destruction when 
used against fortifications or other 
inanimate objects. On the other hand 
.‘semisteel. bec.anse of its comparative 
brittleness and its rcMiltiiig greater 
fragmentation, is capable of inflicting 
more serious loss of life when used 
against opposing forces of men 
Therefore, each has its proper place 
in the economy ('f wai. 

For the present purpose, steel may 
he defined as a coinp.irativcly pure 
iron whose physical nature is modi- 
fied hy small amounts of carbon, sili- 
con, snlphnr, phosphorn.’»," manganese, 
and possibly other rare element^; 
while ca.st iron generally is limited 
to approximately 93 per cent of iron, 
the lernainder consisting of larger per- 
centages of carbon, silicon, snlphnr, 
phosphorus and manganese. Semi- 
slccl mav be defined as cast iron in 
which the carbon and silicon have 
been reduced to as low a point as is 
consistent with maintaining the nature 
of gray iron, and in which the re- 
maining elements are rn.'inipiilated so 
as to give the greatest strength. 

The fact that the addition of steel 
.scrap, in varying percentages, is th»* 
means used to reduce the carbon, 
together with the fact 'that a coii- 
.«viderable increase in strength results, 
IS probably the explanation of the 
origin of the name semistcel. That 
ordinary grades of steel show from 
three to four time.? the tensile 
strength of cast iron is due to the. 

CopyriKht. P)20, by Uie American Institute of 
Minina and MctnlUirelrol EnxIneerR, Inc. From » 
paper to be picsented at the m^lnit of ttif Institute, 
New York, Feb. Iff to 19. 1110 author, Frank E. 

Hall, Is director of laboratories, American nadlator 
Co . Buffalo 


fact that the crystals, or grains, of 
cast iron are interspersed with flakc.s 
of graphitic carbon, which break up 
the continuity of the mass and form 
.surfaces of cleavage, which weaken 
the whole structure. Ordinarily 
about 3 per cent of graphitic carbon 
is present in cast iron, but as the 
s]ieelfie gravity of gr.iphite is 2 15 and 
of cast iron 7.20, the space occupied 
hy the graphite is upward of 10 per 
ccMil; so when it is considered that 
the graphite is ptesent in flake.s, or 
jdates, and not m grain.s, the reduction 
in strength is easily under.slood. The 
production of scniisteel involves a re- 
duction of graphitic carbon to ap- 
proximately 2 40 per cent. Tn a<ldi- 
tion. the rcdiici‘d silicon content and 
other factors entering into the silna 
lion le’.'l to change the flakes of gra- 
phite into finer particles of more 
compact shape, reii ieiing the slruc- 
tiiri* more homogeneous and, con se- 
quent h', stronger. It is easily pos- 
sible to double ihe strength of ordi- 
nary cast iron hy the addition of 
steel scrap and the proper manipul.i- 
tion of the controlling constituents. 

( lu'ivi.sti X ttf Si’inisti’cl 

A number of features are of prime 
importance in securing consistent re- 
sults when making semistecl. Fore 
most .among ihcin are the careful 
control of Ihi* chemical composition 
of the metal and extreme care in main- 
taining uniformly the proper melting 
conditions as well a.s the conditions 
surrounding the pouring ami subse- 
quent heat treatment of the castings. 
\.s increased strength is the main 
object sought, the carbon and sili- 
con must be reduced. The extent to 
which this reduction may be carried 
is limited by the size of the casting, 
the material of which the mold con- 
sists, the subsequent heat treatment, 
and, to some extent, by the percent- 
age of sulphur and manganese 
contained. The lower the total 
carbon, the greater is the tendency 
of the carbon to remain in the com- 
bined .slate for any given silicon con- 
tent; so in order to safeguard the 
castings from “chilling white*’ it is 
necessary tn increase silicon as the 
total carbon decreases. A generally 


accepted rule is that for a shell of 
155 millimeter in diameter or larger, 
the total carbon plus the silicon 
.«hcuild be maintained at approxi- 
niritcly 4.40 per cent, although it will 
be seen from the analysis in the ac- 
companying table that excellent re- 
sults have been secured with a total 
considerably below this figure. 

The total carbon is more difficult 
to con trill than is the silicon, for in 
the cupola, carbon is absorbed from 
the fuel in varying amounts, depend- 
ing on the conditions surrounding the 
melting. As a result the total car- 
bon is always greater than the cal- 
rulaled amount, and it is not always 
fiossible to forocavSt accurately the 
reduction that will result from the 
ii‘'C of a given amoutit of steel scrap. 
'J'hc .silicon, on the other hand, loses 
more through oxidation than is the 
case in melting ordinary gray iron. 
'I’lio variations of these two elements 
are such lliat accurate .ind rapid 
laboratory methods arc imperative in 
order that as close control of the 
composition a.s possible tnay be main- 
tained. 

In addition to tlie requirement for 
high tensile st’-ength, the manufac- 
ture of shells demands a certain de- 
gree of toughnes*^, or freedom from 
e.xco.ssivc brittleness, to insure against 
breaking in the gun. This feature in- 
volves c.irrying a low phosphorus 
content, in addition to the precaution 
against allowing the total of the car- 
bon anM silicon to become so low 
that hrfr-tleness will result. Tn order 
to mcjf* the present requirements in 
this a phosphorus content not 

to ex^P^t 0.120 per cent is desirable. 

flKilj ect of manganese is prac- 
ticallyV- • same as in the case of or- 
dinary Vray iron and, as in the case 
of other low-silicon castings, is pref- 
erably Carried from 0.75 to 1.00 per 
cent. 

Sulphur, never a desirable consti- 
tuent, tends to increase aibnormally in 
semistcel, due to a number of con- 
ditions. Chief among these is the 
ready absorption of this element by 
the steel scrap, which necessarily con- 
.sists of iTioderate-.sized picce.s. As 
these become red hot before the 
larger pieces of pig iron and require 
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greater heat to melt, they remain 
longer in contact with the sulphur- 
ous gases from the fuel. As the latter 
is required in greater amount in or- 
der to insure the proper melting of 
the steel scrap, it naturally furnishes 
more sulphur. The rigid require- 
ments of the manufacture of scmisteel 
shells involve a large percentage of 
reinolt than in ordinary practice, which 
also tends to a hig'lier sulphur con- 
tent, so that special care in the selec- 
tion of materials and attention to the 
details of the process are needed to 
insure as low a percentage of sulphur 
as possible. 

In tile accompanying table are 
given a number of selected analyses 
with the results of the accompanying 
tensile and impact tests and, in some 
cases, the hrinell hardness. These 
analyses liave been selected to cover 
as wide a variation as possible with- 
in working limits and. in a few ca.ses, 
special p(n’tions of heats have been 
shown in which the impact test fell 
below requirements. 

Srniisfrr/ Requimueut^ 

It is perhaps fair to remaik that 
there was sonic unrertainty as to jnst 
what was necessary m regard to the 
strength of .•‘hells to meet the re- 
(inireineiits so recour-Je was had to the 
tests developed in France for like pur- 
poses, with sikIi modifications as it 
w.is thought would simplify their ap- 
plication to our system of weights 
and measures. Tt is probable that 
further .vtudy in actual service wdll be 
necessary before a sy.slcin of tests 
ran be devised that will, at the same 
time, safeguard the quality of the 
product and cn.'ible the niaiiufactiircr 
to produce satisfactory .shells without 
suffering an ahnoruial penalty in re- 
jected material. The tests, as finally 
outlined, were as follows: 

Physictil Test bars shall be 

taken from the pouring ladle tat each 
cast of approximately 2000 poAds and 
each bar shall be cast in a vertnl mold 
of the same material as that M which 
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the shells are cast. The cooling of the 
test bars shall be performed under the 
same conditions as the cooling of the 
shells. 

Tnisih' -strength Test — The test bar 
shall be cast 1.25 inches in diameter, 
with a length of 8 inches and a riser 
of 4 inches. At each end of the bar, 
for a distance not exceeding 2 inches, 
the bar may be cast with a maximum 
diameter of 1.5 inches, in which case the 
riser shall be of the .same diameter. 
After removal of the riser, the test 
specimen shall be machined at its central 
portion to a diameter of 1.128 iiichc.s fur 
a minimum length of 4 inches. The 
tensile strength of the specimen must 
be at lea .si 32,000 pounds. 

Impact Test — The test specimen 1.50 
inches square, and not exceeding 1.52 
inches on any side, shall be cast with 
a length of 8 inches and a 4-inch riser 
of the same area, between which and the 
tiar there may be a neck of decreascil 
.irea to permit the riser to be readily 
knocked off. After removal of the riser, 
the bar shall be placed on two angular 
siipjiorts having edges with a radius of 
0.08 inch ami in turn supporteil on a 
one-piece anvil weighing at least 1750 
pounds and resting on a concrete or 
Ollier .stdid foundation. '\ weight of 
25 pounds, having its buttoni curved on 
a 2-inch radius, .shall be caused to fall 
exactly un‘ the middle of the test bar. 
rhe te.st shall begin with the weight at 
a height of 12 inchc.s and shall be re- 
peated, always striking the same face 
of the test bar, with the height of tlie 
weight increased by inch intervals 
until the bar breaks. The height of fall 
for causing ru]>turc shall he not less 
than 18 inHies, this height being mea- 
Mirofl from the upper surface of the bar 
to the lowest part of the testing weight. 

Jlardness Test dfardness must not be 
less than represented by an indentation 
of 4.0 millimeters diameter on Hrinell 
machines at 3000 kilograms. 

A study of the accompanying table, 
and other data accumulated during a 
considerable period of manufacture, in- 
dicates that the impact te.st is more or 
less erratic, as at present applied. 

Tlie .statement has at times appeared 
that too high a tensile strength w'as not 
advisable, for the reason that, above lea- 
sonable limits, the impact test was likely 
to sIhwv a brittle iron and that the 
toughc.st iron was apt to be that which 
ran rather close to the lower limit in 
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tensile strength. While this statement 
has been borne out in a very few cases 
in the operations upon which this paper 
i.s based, by far the greater number of 
ca.se.s sboiv an increasing toughness with 
increasing tensile strength, as in the 
case of numbers 11 and 13 of the table. 
Number 10 is one of the few exceptions 
mentioned. 

Tensile Strength is Limited 
There is a limit to which the tensile 
sjI length can be carried, however, for 
wlien the total carbon and silicon con- 
Unt falls much below 4.40 per cent, 
the semislccl becomes difBcult to melt 
and Is sluggish in the molds, so that 
.slag aiid gases do not readily free them- 
.selves from the metal and defective cast- 
ings result. For example, No. 13 shows 
a total carbon and silicon content of 
3.87 per cent. While the tensile strength 
was above normal and the impact test 
showed good toughness, some of the test 
bars from thi.s heat showed flaws from 
simigi.sh metal. 

The total of carbon and silicon con- 
tent below which it is unsafe to go is 
probablx in the neighliorhood of 4 per 
cciV It would not be wise to continue 
at this i>oint for many heats in succes- 
sion as. in addition to the liability to 
.sluggish metal, there danger of its 
(hilling white unless c-arefully cooled, 
the more so as the re.mell is returned 
day after day. The best results appear 
to lie between 4 .nid 4.40 per cent, with 
the total carbon remaining as near 3 
per cent as possible' and the combined 
carbon at or near 0.60 per cent. An- 
al} ses 2 and 2-A represent respectively 
ihe third and the thirtieth ladle from 
the same heat and are reproduced to 
.sliow the tendency to weakne.ss of the 
first metal from the cupola. 

Second only to the necessity for care- 
ful chemical control is the need of a 
rermed cupola practice, as it is easy to 
spoil an otherwise perfect mixture for 
serni.stccl, by lack of attention to de- 
tails in melting. It is of the utmost 
importance, that the coke bed be thor- 
oughly ignited and leveled and that the 
charges be placid with the utmost care 
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— I'liysh’Al test.s 
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0.70 
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0.05 
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2 
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0.72 

2.66 

0.62 
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4.37 
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2A 
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l.fll 
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O.KO 
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24.4 
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0.80 
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34.080 
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4 
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0.108 
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0.71 
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3.94 
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3.06 
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9 
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4.39 

44.910 

20 
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10 

34.4 

32.8 

32.8 

1.28 
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3.02 
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17 

11 
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1.07 
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0.120 

0.61 
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3.01 
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15 
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13 
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S3.2 

1.06 
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14 
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1.10 
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Remarks 


ITitrd ladle 
Thirtieth ladle 
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to maintain compactness and uniformity 
and a proper division between the coke 
and metal layers; the cupola should be 
kept filled to the charguig door. 

As the material composing the charges 
for semisteel has a greater tendency to 
oxidation, it is important that careful 
attention be paid to the fluxing of the 
cupola. Limestone used alone is satis- 
factory, provided the heats are not more 
than 5 hours in duration. It should 
be from 7 to 10 per cent of the weight 
of the metal charge. A good depth 
of slag should be carried above the 
metal to admit of the thorough clean- 
ing of the molten metal as it drips 
through this blanket of slag. For heats 
longer than five hours, it is advisable 
to substitute fluor spar for a portion of 
the limestone. From 15 to 20 per cent 
of the weight of the limestone may be 
replaced satisfactorily by fluor spar on 
heats up to 10 hours duration. It should 
be borne in mind, however, that fluor 
spar has about double the fluxing ca- 
pacity of limestone in making the sub- 
stitution, so that for every pound of 
fluor spar added, two pounds of lime- 
stone should be deducted. 

It has been found satisfactory to place 
the charge of flux directly upon the 
coke. The steel, having a higher melt- 
ing point than pig iron, should be 
charged immediately after the limestone, 
and it should be followed, in turn, by 
the pig iron and the renielt. The metal 
charge should be carefully leveled by 
filling the smaller pieces of the remelt 
into the crevices left in placing the pig 
iron. 

More coke will be used in melting 
semisteel than is used in good gray iron 
practice, as the semisteel must come 
from the cupola extremely hot. Having 
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a much lower carbon content, semisteel 
freezes at a higher temperature, and 
therefore needs to be handled at a high- 
er temperature than gray iron. For the 
same reason, it should be handled rap- 
idly and in large ladles to prevent too 
great a fall in temperature. 

The great variation in composition, 
between the steel scrap used and the 
balance of the charge, necessitates a 
thorough mixing of the metal before 
pouring. To this end, it is advisable to 
make the charges as small as is con- 
sistent with pronounced separation of 
the layers of coke and metal in the 
cupola. This feature is also governed, 
to some extent, by the ability of the 
charging gang to maintain proper charg- 
ing conditions. The smaller the charge 
the greater is the difficulty in keeping 
the materials properly placed and the 
cupola full, so that it may become nec- 
essary to use slightly larger charges 
than would otherwise be desirable for 
the sake of maintaining the best charg- 
ing conditions, especially in the case of 
heats of long duration. A cupola lined 
to 66 inches, operated very successfully 
on a 2000-pound metal charge so long 
as the heats were of short duration but 
when the time was increased materially, 
it was found necessary to double the 
charge, uMUg 4000 pounds of metal. In 
order to maintain proper mixing of the 
metal, a large mixing ladle is advisable, 
as well as large pouring ladles. 

A good melting practice for semisteel 
demands coke of good quality and a 
bed charge approximately 36 inches 
above the top of the highest tuyere 
opening. The coke charges between the 
charges of metal should be in the ratio 
of from 1 to 8 or 1 to 7. 

Owing to the inferiority of the first 
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metal drawn from the cupola, it is ad- 
visable to pig the first ton or pro of 
metal melted. The reason for the in- 
feriority of this metal can probably be 
attributed to several causes ; among these 
arc the greater oxidation, resulting in a 
low and uncerain manganese and silicon 
content and the tendency of the gray 
iron to melt ahead of the steel. It is, 
therefore, advisable to make separate an- 
alyses of the first metal, which is pigged 
for remelt, and to treat it as a separate 
constituent in calculating the mixtures. 
In order to render the variation in this 
first metal as small as possible, the steel 
scrap used on the first charge should 
be in as small pieces in order 
that it may melt as nearly as pos- 
sible at the same time as the gray iron. 
After the first ton or two of metal has 
been tapped into the mixing ladle, the 
cupola should be plugged and the ladle 
drained so that the subsequent metal 
will not be contaminated with the first 
metal drawn. When the metal is again 
tapped, it may be allowed to run con- 
tinuously and the molten metal drawn 
from the mixing ladle into the pouring 
ladle as required. 

The blast should be maintained at a 
uniform volume and of sufficient quan- 
tity and pressure to penetrate to the 
center of the melting zone. A satisfac- 
tory pressure for a cupola lined to 66 
inches has been found to be from 14 
to 16 ounces, when this pressure was 
maintained approximately 30,000 cubic 
feet of air per ton of metal melted was 
supplied to the cupola. 

In regard to manipulation of semisteel 
during and after pouring, it is sufficient 
to state that standard foundry practice 
consistent with the best results in gray 
iron should be maintained. 


Study Effect of Sulphur and Phosphorus 


COMMITTEE has been ap- 
pointed through the efforts of 
the American Society for 
Testing Materials, the U. S. 
bureau of standards and the U. S. 
railroad administration, to investigate the 
effects of sulphur and phosphorus on 
steel. The personnel of the committee is 
as follows: Bureau of standards, repre- 
sented by Geo. K. Burgess and H. L. 
Whittemore, Washington; U. S. railroad 
administration, represented by F. M. 
Waring, Pennsylvania railroad, Altoona, 
Pa., and H. E. Smkh, Washington ; 
American Society for Testing Materials, 
represented by Robert W. Hunt & Co., 
New York, and T. D. Lynch, Westing- 
house Electric ft Mfg. Co., East Pitts- 
burgh, Pa.; Society of Automotive En- 
gineers,- represented by E. F. Gilligan, 
Henry ^ Souther Engineering Co., Hart- 


ford, Conn.; Association American Steel 
Manufacturers, represented by E. F. 
Kenney, Midvale Steel Co., Philadelphia, 
and J. J. Shuman, Jones ft Laughlin 
Steel Co., Pittsburgh ; Steel Founders 
Society of America, represented by J, 
£. McCauley, Birdsboro Steel Foundry 
& Machinery Co., Birdsboro, Pa. ; U. 
S. war department, represented by F. G. 
Langenburg, Watertown arsenal, Water- 
town, Mass. ; U. S. navy department, 
represented by . I>. J. McAdam, naval , 
engineering experiment station, Anna- 
polis, Md.; U. S. shipping board, repre- 
sented by Frank Gentles, Philadelphia,; 
National Research council, represented 
by John H. Hall, Taylor Wharton Iron 
ft Steel Co., Highbridge, N. J. 

Dr., George K. Burgess is chairman 
of the committee and the secretary is 
C. L. Warwick, secretary^-treasurer of 


the Am^ican Society for Testing Ma- 
terials, Philadelphia. 

A prMam of tests has been outlined, 
which layers several different classes of 
rolledX^erials as well as forgings and 
The tests are divided into 
two sqK designated A and R. In each 
aeries HL factors will be kept as con- 
stant as||possible with the exception of^ 
either sulphur or the phosphorus.* 
One of the.se elements will be varied in 
each series while every other element 
in the series will be held as constant 
as possible. 

The ranges of phosphorus and sulphur 
in series A extend up to 0.08 per, cent, 
and sulphur in the steeb of this 
sefrto to be residuai sulpfmr, that is, 
sulpljidl^ present in the steel throui^ fuel 
or from pig iron or scrap. Scries B 
(Conr/ikM 167) 
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Jeremiah Dwyer, Pioneer Stove Man, is Dead 


EREMIAH DWYER one of 
the pioneers of Detroit and 
moving spirit in the creation 
of one of the largest group 
of stove manufacturing plants in the 
world, died at his home early Thurs- 
day imorning, Jan. 29, after a long 
illness. In accordance with his widh 
he was borne to his grave Saturday 
morning by eight of his old employes, 
a fitting end for one who started his 
career as a molder and climbing to 
the top of the ladder of success never 
lost touch with those in his service. 
Jeremiah Dwyer’s career was typical 
of the industrial growth of the city 
of his adoption, it has been equalled 
perhaps by some but surpassed by 
few in rapidity of rise, or in qualities 
of courage, industry and vision. He 
was born in Brooklyn, N. Y., Aug. 
22, 1838, the eldest son of Michael 
and Mary (O’Donnell) Dwyer who 
came to America from Ireland about 
the year 1818, settling near Hartford, 
Conn., later removing 
to Brooklyn, N. Y., 
where the father was 
an extensive contrac- 
tor. A few years after 
the birth of Jeremiah 
the family moved to 
a farm in the vicinity 
of Detroit Educated 
in the public schools 
of that city the boy 
was forced at the age 
of 11 to assume the 
burden of the head of 
the family, his father 
having been killed in 
a runaway accident at 
that time. He worked 
at various occupations 
for a few years and 
then served an ap- 
prenticeship at the 
trade of molding at 
the old Hydraulic Iron 
Works. After be- 
coming a journeyman 
molder he worked for 
sdine time in Troy, 

Rochester and Buffalo. 

Returning to Detroit in 
1861 he started a stove 
foundry , in eompany 
his brother, Jaimet^ 
tinder the ''namq of 
J, Dwyer R Brta This 
, Winess ’was subttr 
^ 4iaently ineorpoieaiti^ 


under the title of the Detroit Stove 
Works, which plant was built under 
Mr. Dwyer’s suporvi.sion and is still 
doing business. 

In his early days he made the stoves 
by day and peddled them to ^ down 
town stores at night. The Civil war 
created a demand that extended his 
market In 1871 with Francis Palms, 
M. I. Mills, Charles DuCharme, George 
H. Barbour, and others, he founded 
the Michigan Stove Co., becoming 
president of what is reputed to be 
the largest stove manufacturing plant 
in the world. The buildings cover 
360,000 square feet of ground and 
give employment to 1500 people. 
Jeremiah and Janies Dwyer were re- 
sponsible for the inception of what 
is known as the base-burner, now in 
universal use. Applying for a patent 
the Dwyers found them.selvcs in- 
volved in a long and hitter legal 6ght 
with, the then, leading stove manu- 
facturers of the country. Because of 


the lack of hnancial resources hs . 
was at one time threatened with 
financial ruin, but his final success in 
establishing his rights in the ooiurts 
made him one of the leading ffgufes 
in the stove industry. 

Mr. Dwyer resisted alt appeals of 
friends at different times to enter 
politics. He did however, serve on < 
the Detroit board of estimates for 
two terms and for nearly 24 years 
was commissioner of the House of 
Correction. His business connections 
were wide atfd various in spite of the 
fact that overwork early compelled! a 
semi-retirement from any day to day 
attention to the details of his inter- 
c.sts. At the time of his death he 
was connected with the Michigan 
Stove Co.; the Peninsular Stove Co.; 
Art Stove Co.; Michigan Copper Ik 
llrass Co.; Ideal Mfg. Co.; Michigan 
Fire & Marine Insurance Co.; Peo- 
ples State bank; First and Old De- 
troit National bank and the Security 
Trust Co. He was a 
member of the Detroit 
and Country clubs. 
P'or several years he 
was one of the con- 
ferees representing the 
Stove Founders' National 
Defence associaHon at 
the annual conferences 
between that body and 
the Iron Molder's 
union and always ex- 
erted a powerful influ- 
ence in those meetings. 
Four years ago his 
health was so Impaired 
that the end was ex- 
pected but he rallied 
and improved to ' such 
an extent that he was 
not considered in' im- 
minent danger un^til 
within a few hours of 
his death. He is sur- 
vived by four sons and 
one daughter: John K. 
Dwyer, vice primidenl 
of' the Peninsttlat 
Stove Co.; William A, 
Dwyer, president ol 
the Art Stove Co.; 
Emmett Dwyer, one 
of the vice prestdeuli 
of the Michigan $tovi 
Ca; Grattan L. Dwyei 
and Mrs. James J 
Smith, of Cleveland 
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A Little Oil Works Wonders 

|f"r \'AR[OUS times men have been impressed 

^ 1 l)y ilie exhausting nature of manual labor in- 

^ M cident to foundry work and have cast about 

for mechanical devices which would perform 
operalioiib more easily and readily. Jii other instances 
llie motive has hecn to increase the output of the 
ojierator in a j^iveii period of lime, rather than to 
lender his work lighter. Jt should he realized in all 
eases where it is desired to inlrodnce machinery for 
doing some .specific piece of work that the change 
from hand methods will ])rovf comj>aralivcly expen- 
sive. 'Therefore, the ei|iiipmeiU must work satisfac- 
torily after it has been installed if it is to pay the 
initial costs and meet the requirements for which it 
is intende d. 'I here have been instances where ideas 
have been hrouglit into existence full-fledged, and 
developed into commercial pos.sihilities with little or 
no experimenting, d'hese instances form exceptions. 
.As a rule every idea of this character has been con- 
ceived and brought forth in a nebulous slate, requiring 
more or less ex]>criiiiental work on tlie inventor’s part 
helore it has lieen reduced to a working basis. In 
lad it Is almost imiversallv true that the co-operatioii 
of other men. with dilTenMil view'poiiits. lias lieen 
required to rnmnl out the original idea and make it 
work. 

Med lauical c‘(|uij>ment designed for Use in found- 
ries has to meel more rigorous tests and operate under 
more aiKerse conditions than almo.st Jiny other form 
ol machinery. Joints, hearings, hinges and sliding 
parts ;ire constantly subject to the deteriorating influ- 
ence*-. of an atmosphere saturated at times with smoke, 
steam aii<l dust. I he dust, tt)o, is [)eculiarly abrasive. 
In molding machines, sand cutters and s.ind mixing 
and convening machinery this condition is aggravated 
on account of the aniomil of loose sand wdiich con- 
stantly .accuniLilates on the parts not actually in mo- 
tion. Unless constant vigilance is observed by those 
operating the machinery the sand will work into the 
hearings and other parts on which the smooth and 
efiicient operation of the machine depends. This will 
resiill in slowing down production or will render the 
machine useless in extreme cases. No machine is 
ahsolulely fopl-proof and no machine, no matter how 
carefully designed or how well it is adapted to the 
use for which it was designed and constructed can 
tuncliuii unless it receives a reasonable amount of 
care and attention. 

■J'hc two main rcquisitcijj’ for operating machinery, 
c^pccially foundry machine, in an efiicient manner, 
are cleanliness and Inbr^ation. There are other 
details to he observed if L^iaximum output is to be 
ox|)ccted from the instyo^n but if one or both of 
these main features afTOj^'lectcd the machine will 
l)rove a liability instead IP f . in asset. One or more 
men, depending on the attLunt of mechanical equip- 
ment used, should be detail^ to examine all machines 
once or twice each day andUcc that all working parts 
are properly lubricated. It also should be part of the 
inspector’s duty to instruct the men operating each 
piece of machinery so thjt they understand how the 
machine functions and to impress on them that care 
on their part will result in smoother^ and steadier 
operation with a resulting increase in the pay en- 
velope. In the last analysis, that is the niost power* 
ful argument that can be applied to induce care in 
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Trade Outlook in the Foundry Industry 

C 


Iron Demand 
Heavy 


^RANS[»0RTAT10N difficulties continue to 
annoy castings manufacturers. Deliveries of 
raw materials arc inijiroved over the latter 
part of January, but still are far from 
satisfactory. In the coke regions, cars are available 
for about SO per cent of the demand, which is at 
least 20 per cent below the number which could I^c 
loaded, were the cars available. Iron shipments, t(K), 
continue to lag, both through traffic difficulties and 
car or motive power shortage. 

Tonnages of pig iron sold during the 
])a^l two weeks have exceeded any 
.similar i)eriod in the past six months. 
'I'his condition has been practically 
nni\ers;d. Tlie niountiiig demand for 
ha.sic grades has occasioned concern, 
especially among those foundries which have purchased 
from merchant furnace', wliicli swung over from basic 
to meet the demand for foundry gratles. Prices ha\e 
continued to strengthen, ilu* .$40 mark has been 
reached and passed, with no sign of weaking even 
ill last half demand. High 'silicon irons, and other 
s p e c i a 1 alloy 
grades, show a 
diminishing .Mi])- 
ply, particularly 
for the first half 
delivery. Pig iron 
production is im- 
proving. Accord- 
ing to The Iron 
Trade Rcvic7V, 
p r o d u c tion of 
coke and anthra- 
cite pig iron in 
January was 3,- 
017,192 tons con- 
tinuing the gains .shown by the tuo preceding months, 
d'his figure is 2,626,074 tons in advance of the 
total for December, 'I'his represents 97,328 tons 

per day r»r 12,617 tons per day gain over 

the last month of last year, 'rhe improve- 

ment is better shown by the fact that it is 14.9 
per cent advance in one month, Tlie merchant output 
for January was 71.5.0.53 tons as compared with 653,- 
792 for Decemher, an increase of 61,263 tons. This 
represents 23,066 tons per|(lay, compared with 21,f)90 


Prices of Rsiw Materials for Foundry Use 



CORRECTED 

TO FEB. 6 


Iron 


Scrap 


Vu :! f»iiiKlr>, Viillcv . . 

140.00 

lleau melt iuK steel. Valley ... 

.$2.8.00 to 20 00 

No. 2 Foundry, Blniiiiidiiini 

. 40.00(0 41.00 

Hea\y nieltint; atecl, ritfsburKb . 

. 20 00 to 20.r»il 

' No 2 Foundry. ('tiiraKU 

. . 40.00 to 42.00 

melilug steel, Chicago . . 

. 25.75 10 2d 00 

No. 2 Fiiiindry, riilladi'litliiu . 

.. 43.J0 to 45.35 

Mine plate, Chicago 

. 3U.00 to 30.50 

lliislc. Valley 

.. 10.00 to 41.00 

.No. 1 cast, Chicago 

. 44.00 to 44 50 

Malleulde. riileaRo 

. 40 .lO to 42.50 

No. 1 east, Philadelphia 

. 37.00 to 30.00 

Malleable. ItiilTalo 

.. 112.110 42.25 

No. L cast, Kirminisham 

. 20.00 to .30.00 



r,ir uheeLs. Iron. PlttsburKli . . . 

. 41.00 to 42.00 

Coke 


Oar wheels, Iron, Cbiengo 

. 30.50 to 40.00 

ronnelKvilIc foundry coke 

$7.00 

It.iilroad malleable. Ciiteogo. . . . 

. 34.50 to .35.00 

Wise eounty foundry coke 

8.25 

.VRneultunil mallpable, Chicago. 

. 34.. 50 to 35.00 


tons for the previous mo 
The gain in nimihcr of stj 
cant of the acceleration ii 
merchant furnaces were 
hanked or blown out, 
for the past month. 

Probabl 


a gain of 9.37 per cent, 
[ks in blast i.s also signifi- 
[on production. Fourteen 
in blast and five were 
net increase of nine 


Ordera Are 
Plentiful 


t no time previously in 
the histoRr of the foundry industry, 
has the Iclemand for castings been 
heavier. *F-astern manufacturers are 
seeking to buy castings in the west, 
and western buyers are inquiring in 
the east for any available foundry capacity. During 
the past few months an unprecedented amount of 
new plant construction has been undertaken. Many 
foundry equipment manufacturers state that Decem- 
ber excelled any previous month in their business 
experience in the volume of orders from foundries 
either for - new construction or for plant extensions. 


Ill tlie face of building material scarcity, high prices, 
and the increased cost of construction labor, this ex- 
pansion can mean only that the foundrymen in gen- 
eral feel that the present prosperity is well founded, 
that a continuation of the demand for castings may 
be expected, and that additional facilities are es.sen- 
tial. It will he remembered that the present strong 
buying movement which has brought .such unpre- 
cedented hiiidne.s.s* to practically every class of the 
industry, .started witli the autouKyiiile inanufactureFS. 
Many liavf Iktii of ilic oi)ini()ii that the makers of 
pas.sengcr antoniobilcs bad overestimated tlicir 1920 
rc()iiircmcnts and early February, following the .show 
sea '.on. would see retrenchment and cancellation of 
e.isiing< orders. The contrary result is noted. The 
I^alnl^actl 1 re^^ in many eases have still further cx- 
pande«l tiicir ])ri)ilnclion schedule^. With tlic daily 

average production of 12 representative automobile 
inannf.icmrcrs 150 per eent greater during the latter 
pari of 1*^19 than it was during the first few months, 
and every elTort l)eing expended to increase thi.^ out- 
put. the demand for automobile castings is ex- 
plained. Tran s- 
portalion troubles 
bles are forcing 
m a n y foundries 
in Michigan Jind 
northern Ohio to 
deliver castings 
by motor truck 
lo a atom obile 
factories. Rail- 
way buying still 
hangs upon the 
dcci.sion of con- 
gress relative to 
the return of the 
roads. Repair work is plentiful. Larger malleable 

slu»ps wliich specialize in railway work are filled to 
capacity with repair orders. Inquiries for some 10,* 
(XK) cars in the Chicago di.'.trict, probably will not be 
iransforiiied into order.^ nnlil some definite decision 
made on the terms of the return to private owner- 
.sliip. ^lanufactiirers of farm imj)lcmenls and machin- 
ery recently have completed a survey covering the 
])r()bahle needs for 1920. It is stated that the demand 
for this class of equipment will be fully 50 per cent 
larger in the present year than it wa.s in 1919. This 
is ba.se(l upon the plans lo rai.se larger crops this year, 
the shortage of farm labor which must be replaced 
by machinery, and the buying power of the rural 
communities which has increased due to the high 
].Tices paid for last year’s crops. This demand will 
i)e reflected in the foundry industry. In fact some 
makers of farm tractors, and a large manufacturer 
of plows with plants in a number of cities even at 
this time arc .seeking castings from outside foundries, 
although previously their own plants have supplied 
their demand easily. Home building, and new con- 
struction continue to support a strong demand for all 
classes of domestic castings. This is particularly true 
of plumbing fixtures. Nonferrous prices, based on 
New York quotations, follow; Copper, 18.25c; lead, 
8.75c 10 8.87j4c; tin, 58c; antimony, 11.50c to U.75c; 
aluminum, No. 12 alloy, producers’ price, 31.50c and 
open market, 30c to 31.50c. Zinc Is 8.75c, St. Ixmis. 




Comings and Goings of Foundrymen 


e M. LEWIS, who for the 
past six years has been sales 
manager and later secretary- 
treasurer of the Hill and 
Griffith Co., Cincinnati, resigned from 
that company, Jan. 1, and since has 
becdme associated with the E. J. 
Woodison Co., Detroit, in the capacity 
of general sales manager. Mr. Lewis 
was born and educated in Cincinnati 
and obtained his early training in that 
city. His first connection was with 
the Procter & Gamble Co. shipping 
department. He remained with that 
company through several departments, 
for about eight years. Lal^r, he was 
superintendent of one trf largest 
maraschina cherry preserving plants in 
the country, and following this he 
took up expert accounting work with 
Ernst & Ernst. He left there to be- 
come associated with the Hill and 
Griffith Co. 

Paul R. Beardsley, secretary-treasurer 
of the Piston Ring Co., Muskegon, Mich, 
has been elected ^mavor of that city. 

E. L. Krotne, formerly machine shop 
superintendent, American ({lower Co., 
Detroit, has been made foundry super- 
intendent. 

R. B. Fisher, assistant to the president 
of the Buda Co., Harvey, 111., has been 
made general sales manager for do- 
mestic and foreign sales. 

J. H, Janies, formerly assistant man- 
ager, Monarch Steel Castmgs Co., De- 
troit, has been appointed foundry super- 
intendent of the Foundry & Machine 
Products Co., Detroit, 

Arthur G. Henry, meullurgist for the 
Illinois Tool Works, has become special 
representative for the Vanadium Alloy 
Steel Co., Latrobe, Pa., with offices at 
566 West Randolph street, Chicago. 

Albert Fagle, formerly machine shop 
superintendent of the Advance-Rumley 
Co., Battle Creek, Mich., has been ap- 
pointed general superintendent of the 
plant, succeeding W. D. Creque. 

Charles D. Steinmeyer, for many years 
connected with the Nordyke & Marmon 
Co., Indianapolis, as foundry superin- 
tendent, has joined the western sales 
force of the American Foundry Equip- 
ment 

Thbmas N. Burman, formerly associ- 
ated with the Hammer-Bray Co., Oak- 
land, Cal., manufacturers of light gray 
iron castings, is now affiliated with Dow- 
Herriman Co., engineers and founders, 
San Francisco. 

George S. W* inner, general manager 
of the Geveland Rubber Mold &* 


Foundry Co., has been elected treasurer 
oi the company. He will assume his 
new duties in addition to those of gen- 
eral manager. 

J. M. Moore, who resigned as foundry 
superintendent of the Russel Wheel & 
Foundry Co.. Detroit, Mich., over a year 
ago to accept a .similar po.sition with the 
American Blower Co., of that city, has 
resigned his latter connection and re- 
turned to the Russel Co., in his old 
capacity. 

M. A. Rcltaire Jr. has been placed in 
charge of the Detroit office recently 



r 

K. M LEWIS 

Opened at 805 Hammond building by the 
Booth Electric Furnace Co., Chicago. A 
branch office also has been opened in 
the Brown & Marx building, Birming- 
ham, Ala., in charge of Gassman & 
Cunningham. 

Frederick A. Mcrliss has been elected 
vice president and appointed manager 
of sales for the United Smelting & Alum- 
inum Co., Inc., New Haven, Conn, He 
has been connected with the company 
for the past three years as assistant 
secretary and his appointment fills the 
place left vacant through the resigna- 
tion of L. M. Brile. 

C. E. Boyd, formerly connected with 
Timken-Detruit Axle Co., Canton, O., 
and recently foundry superintendent of 
the Saginaw Malleable Iron Co., Sag- 
inaw, Mich., has been made new manager 
of Marshall, Mich., plant of the Flint 
Foundry Co„ which will be exclusively 
devoted to the production of automobile 


castings. The main plant and offices 
will continue at Flint, Mich. 

M. T. Mortensen, formerly master 
mechanic and chief engineer of the 
Michigan Steel Castings Co., and Alum- 
inum Manufactures, Inc., Plant No. 2, re- 
spectively Detroit, Mich., has resigned 
his last named connection and joined the 
city sales force of the J. W. Dopp Co., 
Detroit, Mich., representatives of found- 
ry equipment manufacturers. 

Hutton H. Haley, who has been affili- 
ated with the Sand Mixing Machine Co., 
of New York City, in a sales capacity 
since 1911 and who as western district 
manager has handled the western sales 
of the succeeding company, the Ameri- 
can Foundry Equipment Co., since 1915, 
has been made second vice president 
of the latter corporation. 

Joseph K. Vincent Jr., SS Liberty 
street, New York City, has been ap- 
pointed eastern sales representative of 
the Massillon Steel Castings Co., Mas- 
sillon, O., manufacturer of all kinds 
of steel castmgs, i)articularly those used 
in the automotive and railroad industries. 
He also represents the Peerless Drawn 
Steel Co., Schwart-Hermann Steel 
Works, Inc., and is an owner and gen- 
eral manager of the Iron, Steel, Metal 
& Alloy Co. In addition to the New 
York office a branch office is main- 
tained at 120 Franklin street, Boston, in 
charge of C. H. Dayton, and within the 
near future an office will be opened in 
Philadelphia to supply the trade in 
Pennsylvania, Delaware and Maryland. 


Acquires New Plant 

The plant and business of the Buch 
Foundry Equipment Co., York, Pa., 
has be- n acquired by the American 
Foundr- Equipment Co., New York, 
which ^ . a recent consolidation of the 
Sand .^^/^ixing Machine Co. and the 
Ric^*^‘'undry Equipment Co. R. S. 
Buljfl! ^ho has hecn prominently 
identlF with the molding machine 
industF^ for many years, will con- 
tinue tr be affiliated mih the Amer- 
ican Foundry Equipment Co. and will 
be in dharge of the further develop- 
ment of his line of molding machine, 
flaska, etc., as well as their sale. The 
Buch plant at York, Pa., will con- 
tinue to be operated un^ the new 
plant that is being* erected by the 
American 'Foundry Equipment Co. at 
Chicago, is completed. It^ the in- 
tention to cohcentra|a all of the 
factoring operations of the AmeHcan 
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Fouiwlty Equipment Co. at this plant 
about May which will afford 52,500 
square feet of floor space and is being 
erected on a site at Forty-seventh 
street, near Kedzic avenue. When this 
plant is completed the works at 
Cleveland and York, Pa., as well as 
the existing Rich plant in Chicago 
will be dismantled. 

Study Effects of Sulphur 
and Phosphorus 

(Concluded from page 162) 
is designed to carry higher sulphur than 
can usually be obtained as residual sul- 
phur. In this series sulphur may be 
added during the latter stages of manu- 


THE FOUNDRY 

facture. The committee has decided to 
study first the effect of sulphur, inasmuch 
as this presents the most urgent 
economic problem. 

Much interest has been shown in this 
investigation. The manufacturers in 
particular have given it their hearty 
support, having agreed to furnish the 
material necessary to conduct the in- 
vestigation The government departments 
have offered the facilities of their labora- 
tories for making tests, as have also the 
manufacturers and several of the large 
railroads which have been approached. 
The various interests represented on 
the joint committee have agreed to as- 
sume such expenses of the investigation 
as arise naturally in the course of their 
participation therein, so that up to the 


present the joint commfttee has not 
found it necessary io raise a general 
fund for this purpose. Alihongh the 
committee has been formally in existence 
only for some two months, it has made, 
a good beginning. The following com-' 
mittees have been appointed: 

Committee of statistics, H. L, Whit- 
temore, chairman; committee on manu- 
facture, Geo. K. Burgesa, chairman; 
committee on tests, F. C. Langenberg^ 
chairman. 


A combination .spray can and mold 
dryer has been put on the market 
by W. A. Roedcll, Kingstown, N. Y. 
This dryer will burn either fuel oil or 
kerosene. It will operate on from 
10 to 25 pounds of compressed air. 




What the Foundries Are Doing 

Activities of tlie Iron, Steel and Brass Shops 


Tlic nciUori llurbor Malleable Foundry Co . Benton 
Harbor, Midi., iilariH the creellon of a rawer plant 
Tlie I)o\er Mfg (’o., Dover, 0 . is mukliii; .some 
extenaluiib to its roiindry. 


lln* lliidiion Brass Cu., BnHiUyn. .N V . Is rvimrled 
planiilni; to build a jdunt at (iKdcnsbiin;, .N Y. 

Tbo Sironu Steel Foundry Co , Buffalo, Is n'porled 
(daiiultit; tlie ercrtloii of .111 uddition to its plant. 


Frcction or an .iddllnm (0 Its fomidr), l.s eoiilem* 
plated by the Kiiii: Foiiiidr>', St. .loserdi. Mu. 


The llcadinir Stove Works, Cunal street, Beading, 
Pa., plans iilteratioufi and repairs Io its plant. 

'file Diversey Foundry Co . Chicago, is repnitcd 
planning ibo iwlioii ot a roundi> ai Jancsdilc, W’ls. 

The (ienenil Fire KxMiii'uislier Co., Warren, 0., la 
getting a site re.-idy for the erection of a modem 
gray Iron foundu'- 

Ttio Anderson Fouiidi'y & Machine Work.s. Anderson, 
Ind., Is reported plainiiiig the eieetlun of jui addition 
to Us plant. 

Peter Peterson, Muskegon, Midi.. Ins leased the 
plant or the Foote Axle Burr Co at .Miirsliall, Mleh., 
and plans to ullllxe the building fiN' a braas ^iindry. 

The North Buffalo Foundry Co.. 747 ITertel^veiiuv, 
Buffalo, contemplates the erection of 
70 X lOU feet. 

Hie Niagara Pattern A Model Works, liSSj 
street, Buffalo. Is reported planning the 
a pattern shop. 

Erertlon of an addition to Its pluiit, 
plated by the J. .W. Pohlmon Foundry Co.J 
Hic buildhig will U no X »2 feet. 

Reus Bros.. 14(1 W. Mt. Royal meime, 
is having plans drown for the erection of a | 

100 X 200 feet. 

Bnrtlon of an addition to Its foimdry.Vto bo 
100 X IIU feet, is being planned by the. Rorlton 



Foundry Co., Raritan. N. J. 

Capitalized nt 125,000, the Campbell Stovft Co. 
recently was lororporated at Rutherford. N. J., by 
WlUIam BeU, Cotin Campliell and K. W. Cbnhllo. 

Erertlon of an addition to Ms plant Is being 
planned by the Olobe Malleablo iren k Steel Co., 
101 Oreenwiy avenue, flyrocuse. N. Y. 

Hegfen k Davis, 624 Kennedy buBdlng, Tidsa, 
Okie., plan to eren i foundiy and modilne shop at 
Oolllnsville, Okto.. eocli bulldlAk to be 00 g 100 feet 
CiplUUMd at 1100.000, the Adstai Foiindry k 

ISaiSiliM rVk VnlmtalAm A Hmwiflv Inc Iniw. 


pofitod by F. ft. Frlcdrieli, .lotiii Kalato and others. 

CiipitulimI at $10,0(10. the Active CiuHiigs Co.. 
Detroit, recently u.ih iiicorporiited li> Joseph (\ (Been. 
78X Seminole avcMuie. and oUirrs. 

'•lie Stoke Foundry Co , Cnldwnter. .Mirh., recently 
ehiutered with 5100.000 rnpilal, by Samuel D. 
Strong, iuid others 

Work is expeeled to start shortly on tlie erection 
of a (daiit, to Ineliide 11 machine shop ami foundry, 
for the Iowa Machine Works, Clinton, Iowa. 

The Kaou-l.uweIl Shops, Kiddcfoid, Me., has let tlic 
contract for tlie election of u fmindry and a Ti-story, 
:I8 X 800 foot slon'lioiwe. 

Hie c.iiillal slock of the Buckeye CaHtiiigs Co , 
l.ima, 0 , recently w.is Incre.iseil from $10,000 to 
$25,000. 

Caplfall/ed III $100,000. the Ciiy.ilioga FiHindry Co , 
('levelaiid, rcceiillv w.is inc(Mpor.iled by K Knapp. 
V. FcMikul and oUicrs 

'fhe 4. PliimoiHlon Co.. Cliicago. J T Benedict, 
|in>sideril, 24 North Cliiiton alreet. Is building a 
foundry and machine shop, 20u x 500 feet. 

Bids haie closed fia Ibc ereelion of an addilloii 
111 the foundry and machine shop at (he Charlestown 
navy yard. 

William E Ilarnier and Frank ('l.irk, Fninkliii, Pa., 
will rebuild llio plant of the Veniingo Bronze k 
Metal Co. 

Hie capital stock of the ('Ineliiiiiil] Aluminum ('ost' 
ings Co . Cinclnatl, recently waa increased from 
$20,000 to $75,000. 

Fire recently damaged the piiwt of the Qmy 
Foundry Co., Cliiircli and Ksplaiinde streets, Toronto. 
Ont. 

The W. A. Mills Brass Co., Port Chester, N. Y., 
nwrently was reorganized with an active capital of 
$150,000. 

Hie Barcalo Mfg. Co.. 225 Loiilslana street, Buf< 
falo. manufacturer of brass and met.'il beds, has 
Increased Its capital from $500,000 to $1,000,000. 

The Indianapolis stove Co.. Indianapolis, Is having 
plans prepared for the erection of on addition to Its 
foundry. 

Hie Pennsylvania Cutbig k Machine Co., Key- 
stone building. Pittsburgh, Is considering the erec- 
tion of a 2-itory building, 20 i 89 feet. 

The capital slock of the Wtscousin AlumlniBi 

Foundry CU., Manitowoc, Wli.. recently was Increased 

01AA AAA eOAA AAA ...I .1..... 


prepared for the enlargement of the company’s ptaut. 

The Central Mfg. Co , Kuldmazoo, Mirh., con- 
templates the erertlon of a plant to Include a brass 
smelting room. 

The Campbell, Wyant k Cannon Foundry, Mui- 
kegun, Mich , eoiitemplates the erection of a plant 

addllluti. 

Erection of a plant oddlMon is reported being 
cuntemplaled by the loikey Foundry Co., Muskegon, 
Mich. 

A gray Iron fiiuiidry, JOO z I5fl feet, vlU b« 
built hy the Iron Prodiictii Corp., La Crosse, Win 
PItiiw nro now being prepared for tlie building. 

Hie Kticlld Foundry Oi , P.«iclld Village, 0., rerwUly 
was Incorpurnted with $100,000 capital, by 0. Tondtor, 

J. Kublese, Joseph Pogrjc aiMt others. 

Ilic Bessemer (las Engine Co., (h'ove City, Pa., bos 

piirrlnhcd land on wiilch it plans the erection of i 
foundry and pattern bhoji. II also plans to erect 60 
dwellings for its emidoyes. 

The PiilHskl Foimdry k Mfg. Co.. Pulaski, Vo., 
recently Inrrensed its capital from $50,000 to $150,- 
000, niid Is reported Inuliig plans prepared for 
doubling Its capacity. 

Organization of the New Prm'eSH Fmindry Co., 165 

South Rli> street. Los Angeles, recently was cffectad, 
hy William Walsh and others, and I he company will 
engage In (he monuractiirc of castings. 

Hie McCoy Bronze Co., Detroit, has liecn incorpo- 

rated with $40,000 capital, hy J. E. bIcCoy, 206 
Mt, Vemon avcinie, and others, and will engage In 
the manufacture of lirniizc, brass and roiiper products. 

laickwood, (Jreerie k Co., Boston, are drawing plans 
fur the erection of a foundry addition and offlee 
extension for tlic Crosby Steam (Isuge k Valve (To., 
Charlestown, Mass. ^ 

Hie Orirnth Foimdry Co.. OrlfOth. Ind., recenOy 
was Incorporated with $50,000 iipilal to engage In 
the maniifactun* of Iron products, hy II. C. Stuart. 

C. P. If Alt and S. E. Stuart. 

The ('hamplon Foundry (\t , Pl(|iin, 0., has been 
Incorporated with $.50,000 capital, by J. E. Bryan, 
Charles L Hlnieb, (1 F. Stickler, L. A. Waxier and 
Maurice WWe. 

Ibe Economy Brass Blfg. Co.. Cincinnati. hH besD 
Incorporated wlUi $20,000 '!aplla1. by M. JMraMk, 

W. E. Rutter, P. P. Biindman. Josepb iMibsv 
Pfeiffer , and Louis Kain. 

Hie J. K. Stelnmsler Brorae Works, New T«k, 
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cMtlogi, vltli 136.000 capital, J. K. wid L M.. 
O^^eler anil E. II. Fitch, 2604 Valaotlm ivcnue. 

. Amcrlotn StAvc k Kaiigt Go., Mliji^pplli. 
,haa houfibfc a alte ut . {It.' IjouIi, 111., pir whtob 
jt lo reporUd ' p)aniiliiir to - a ni(Hirni Bt(iv« 
fOundiT. ' ... 

' Hie • LyncbhiirK Foiindiy .Co.. l.yrichburc, Va., has 
Awarded a contmcf for tlie ecectlon pf m addition. 

«'23<t feet, to he equipped aa a pipe shop and 
. rpuodi/.- 

The Grceiiv,llle Iron VVorlw, Ine., Ureenvllle, S (' . 

> founder, and niachlnlila. Iihk pureJiiuied pioiwrty on 
wlilcb 11', plans to litillrl an aildltlonal fountlry and 
madjlne ihor. 

H. K. .^cck and Willlnm (iaUasiier, Dennison, U.. 
ane reported! planning to uiKsinlze a rompoiiy which 
will engage in bOalness* at Uhrlrhsville. 0., as a 
tomder and machinist 

-Hie M. A. Lore Mfg. Co., founder and maclilulst. 
•Ad the Ward Pump Co., both of Itoekfnrd. HI., 
are reported planning to eouNolidate ns the W'ard-Lo\Q 
Pump forp.. wlih a capital of $1..'>00,UOU. 

TIm llllnoJa Foundry k Specialty Co.. Morris, 
HI., has purchased the Hart roiindr)’ at the foot 

• of Hancock street. Peoria. 111., ^Icli it will put 

• Into operation. ' » 

contractors are completing ihe erection of a 

roundly for the Blackmer llotaiy Pump Co., Petoskey, 
Mich., which will be devoted to the nianuractiire 
of pump castings. 

L. n. Bliss, C. F. Bliss and F. N. Ames re- 
cently were mined as the Inrorporatori of the 

American Casfliigs Co., which was chartered with 

$60,000 capital, at Corry. Pa. 

Plans arc being prepared for Uie erection of an 

addition to the Iron and brass fnundiy of the 
QUbert k Barker Mfg. Co., West sprliiKlIcld, Mass. 
Ihe building will be 40 x 400 feet. 

Hie Chas. Jurack Pattern Woiks. Milwaukee, re- 

cently increased its capital from $50,000 to $160,000. 
in order to finance the equipping of a plant ex* 


The White Metal Mfg Co., 1000 Clinton street, 
Brooklyn, N. V., I.s having plans p:epared for the 
erection of a plant to hicliide h main (i-slory hiilld- 
ing. 85 X ms feet, uiid a 2-slory foundry, 20 x 80 
feet. 

Hie Accurate Brass Casting Co., Brooklyn, N. Y., 
which was recently fo nied. Is said to be planning 
the erection of a found, y, 80 x no feet. Brass 
as well a.s other metal cnstlngs will be manufac- 
hired. 


The Novo Engine Co., lamslng. Mkh.. has started 
on a large building expansion program, calling for 
additions and Inrreased equipment, A foiuidiy addi- 
tion, 120 X 200 feet, and a mochino shop, BO x 
280 feet, are under eonslnictlon. 

The Royal Brass Foundry Mfg. Co., McWhorter 
street and New York avenue, Newark, N. J.. has 
been organized to inBiiilfae.tiire brass, eopper and 
other castings, by August C. Fuchs, 804 Oliva street, 
lohn Musto, 20 Bedford street, and otherg. 

Plans have been prepared for the erection of a 
building, 80 x 200 feet, to be divided In three bays, 
the center one to be equipped with a crane, for the 
H11l-(hirili C!o.. Kalamazoo, Midi. The company Is 
asking for bids for the erection of the slnictune. 


* Hie American Voundry Co., Milwaukee, Is being 
otgsnM and will have a capital of $100,000. Hiose 
fiitereeted In the company are planning to erect a 
gray Iron foundry to be devoted to the manufheture 
of atitOfflobHe caatlnp, and a site has been puntiased 
at Park and Ninth streota. 

The Eoi^ Hampton Foundry Co . Bait Hampton. 
Conn., wMd( itartod business Isst spring, recently 
IneorworatAA^ and changed its name to the Valley 
Foundry Co^. Ine. Hie company hoi a capital of 

'$60,000i md pMni to , build a new foundry, 60 
t M feet with an eytenelon, *28 x 00 feet. It 
do light work up to 1000 pounda. 

Profiido horn the sale of new stock being tamed 
hf Abe Cincinnati Bteel Caatlnp Co., Cincinnati, will 
bo wed to build an extensive addUtou 4o its mold- 
ing depwtanent Two electrle fvnaeeo wlU bo 
InMdiAd... Tbi 4$mpany la IncreaMng tti capital IMm 


$50,000 to $100,000 and has acquired two acres 
inljoliilng Its' plant. u|>oii which seve.al fouiiilry build* 
lugs will he erected In the futiiic. 

Plans have been completed by Kiiginecrs for the 
ereetinn of an extension to the foiind.^^y of the 
Perkins f^rp., Mislmwaka, Ind.. maniiiiietu.er of 
wlud mills, towns, pumps, well sullies and gray 

bon rastiiigs. When completed il will doiildc the 
capacity of the piaia A. rarli^e Is president 

Hie Vulcan Found, y Co. Heriiioti 'll reef. Wu:- 

Ofster, Mass., whieh w.ih fonni'd to in;iniiracturc bmss 
and bronze CiisLings witli $IU,0(i(i capll.il, operntes a 
foiuidry In tlin rear of rt'i lie tuuii ^treei, and con- 

templates the Installation nf un additional cupola 
for Uw production of iri)ii cast bigs. Robert J. 

Molt, Riuniial Beder and C W Wood are the lii- 

eorporato'S of^the eompuny. 

Hie Homer Fiiniace To . wblcli lemitly removed 
Its biisinesH from Homer, Mleii., to a large new 


pbat at Coldwatfr, Mkh.. li erecting A foundry, 
12$, t 160 feet, for the .up of the Btrokel Foundry 
Go. The latter company was recently organized to 
produce Jobbing castinp and has started operations 
hi a part of the Homer plant. Hie foundry to be 
built will form on addition to the plant of the 
Homer Co. 

The increase in business of ihe 11. Kramer k 
Co., Chicago, hu been so rapid, that the company 
has found its new plant at 1.324-44 West Twenty- 
Arst street, into whldi It rerent ly moved, too small 
for the heavy demands for Its produrts. and have 
purchased 23,000 square feet uf laml adjoining its 
plant, on which it will erect un addition to Its 
foundry. Hie addition will be equipped with * large 
cupola, 20 pit furnaces, four large reverberatory brass 
and dross furnaces, 16 white metal kf tiles, extra 
tables and concentrating department, as well as many 
other modern Improvements. 


piiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiuiiiiiiniiiiiififiiHiiiiiiiiiiiiiiiiiiii 

I New Trade Publications 


SAND CUTTER. —The American Foundry Equipment 
Co., New York, is circulating a folder, containing a 
list of foundries which use Us sand cutters. 

HOISTS.— Electric hoists, ovcfhcad traveling ennes, 
revolving locomotive cranes, electric telphers, etc., are 
described and illustrated In a booklet recently pub- 
lished b, the Link-Belt Co . Chicago. 

ABC WELDING.— Hic U. 8. Light L Heat Corp.. 
Niagara I* alls, N. Y., Is circulating a bulletin In 
which ehetric arc-weldlng equipment Is described and 
lllustmied Hie booklet also contains a nurolier of 
characteristic curves. 

FOUNDBY EQUJl»ME.\T.— Hie Northcni Engineering 
Works, Detroit, Is circulating an liiintrated booklet, 
ill wlildi geiieril foimdry equipment, Including cupolas, 
cranes, ladles, etc., are desirlhed and Illustrated, 
Detailed Information concerning the various Items Is 
given os well as speclflcotlons, etc. 

FOUNDUl' EQUIPMENT.— The W. W. 81y Mfg. 
Co., Cleveland, is circulating a large cnrdlioard folder, 
In which recent foundry lustallalioriH, Including a 
cupola, core ovens, sand blast rooms, dust arresters, 
exhaust mills and sand blast mills, are deserllied. 
The dcsiTlptlons are accompanied by Illustrations. 

LABOR-SAVING EQUIPMENT. -A booklet of 108 
pages Is being circulated by the Link-Belt Co., Oil- 
cagn. In which freight and package handling machinery 
and other labor Mvlng devices, such as elevators and 
conveyors, is described and illustrated. The booklet 
k profusely Illustrated, showing the various uses to 
which this equipment Is adapted. 

ENGINEERING SERVICE. - An Illustrated booklet 
has been published by the Service Engineering Co., 
New York, In which details of engineering service 
rendered by the company and covering plant and 
machine tool appraising, planning, complete tooling 
systoms, design and building of tools, special and 
automatic machinery and the development of Inven- 
tions. Is discussed. 

ELECTRIC CKANES.--A bulletin recently was Issued 
by N. B. Payne k Co., 26 Church street, New York, 
agenti for the Lone Mfg. Co.. MontjieUer. Vt., de- 
scribes and Illustrates several styles of cranes In 
which steel girders or heavy timbers are used. The 
bulletin contains a complete set of speclAcatloni and 
a Hat of users. A questionnaire la Inserted In (he 
biilleUn for the use of prospective buyen. 

INDUSTRIAL GLOVES.'— Qlovsi and mittens for un 
In Industrial plants are deecribed and Illustrated In • 
booklet being distributed by the Industrial Glovoi 
Corp., Chicago. Hien gloves and mittens an long 
Aber chrome tanned leather and are aewed with iteel 
thmd. Parts of ^the glore which come In coutAiet 
with wear are reinforced with small ribbons of steel, 
clinched through the leather, In such a way that they 
can ndt hurt the hand or come foon. Other datn are 
ifoen In tbo booklet. 

1CAQNI81TB.-H» Norlhwekt MmimsIU Go., dm* 


welab. Wash., has publUhed an Illustrated booklet 
containing Information about the company’s history, 
Hie manufacture of magneeite, Its use. Hie Arst sec- 
tion of the booklet gives the history of tlie ooropany. 
Hie second section describes the company plant and 
deposit and a third section is devoted to describing 
methods for microscopic examination, wlilcfa Is accom- 
Itanled by a number of colored plates. Illustrating 
raagnlAcd sections of magnesite brick. 

CUANFi.3 - -Cranes adapted for machine fhop or 
similar service are described in a 16-page Illustrated 
booklet recently published by the Toledo Bridge k 
Crane Co., Toledo, 0. In these iTaiics, the trollej 
sides are 1-bcam or box sections and constructed of 
semisteel or cast steel. Hie sides are Joined by a 
biilltiip cross girt. The drums are gray Iron and all 
gears arc machined turned and cut from open-hearth 
steel castings. Other details are given and the lllus- 
iratlons give the reader a comprehensive Idea of the 


GR1NDEBB.— An Interesting booklet known as “The 
Operator’s Handbook for the Blandiard High Power 
Vertical Surf.ice Grinder,” has been Dubllshed by the 
Blanchard Machine Co., Cambridge, Mass. The booklet, 
which comprises 62 pages, olfcrs Infomatiou concern- 
ing grinders manufactured by the company, and con- 
tains histnictloM as to the care of these machines as 
well as operating details, Ihe booklet bii been 
preimred In a thorough way, and should be of par- 
ticular Interest to tool designers, macUnlstev etc., u 
well at productien managers. ‘ ■ 

DEMICKS.— Derricks and locomotive crahes an 

descrilfJ and llhiitrated in a dOrpagU ^hodklct pre- 
pared |f the Edward* F. Terry Mfg. Go.; Nyw York. 
Hie J ^ricks described tnclude guy dev^eki, stiff-leg 
derri^nj ^large derricks and Jtnnlwlnk d^ldki. Varl- 
0118 iidfS of the derricks an alio deicribed and 
I and complete RpeclAcatlom given. Holitlng 
, contractor locomotive cranes, and eranei de- • 
sigBk wiV various other work, an also described and 
lllusnprl In the booklet. The last few pages of 

the 11 ik contain lUustratloni of actual crane iQjd 

derrick], butaUatloos, 

HEA - TREATING FURNACE$.-The McCaim-ilairl- 
son Oif, CleveUnd, has published two elreidarfo ln 

wbtift two lypei of heat treating fUrnacea are de-' 
acflbed and IHntrated. One folder la devoted tp a 

description of a heavy underArad heat treating fUrnaee. 
mil fumaoe bu a heavy east Iron and stokl ffont,. 
with steel plates and buekstaya on aides and end. 
It ta eqnfoped with «a. gu or oamibliiathfo bunan. 
Iba laooii^ felder deaerlbaa a modlum mdimiad haat 
traathif furnaea, which hM a Ians oomhuiADn. chamher 
and flue kpaea undtf tbo ,-beiitli. the unit hu a 

Ind itaal flruiil» wjjOi start glatdi And 

I lUkt and (tan bo oqulp^ wflh oS. i$$ 
or odrtbMtan taRman. Idnt dntiriiiga of M 
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United Stales. The fmiiulry at t mix m 
a part of one of tlie sevt ral fact(»ries 
owned by tlie Tntoniational Harvester Co. 
in Europe, in Kiis.sia. (leniiaiiy, J^'raiue 
and Sweden respeetively W hat happened 
to them all in the last f’ue >e;n^ in.i> 
readily he imagined. The eiitiie plant 
at Croi.v-W'asqiu‘liaI was put nut ii 
action and almost eompletelv stripped 
b> the (iernifiii arm\ during the wai It 
is with the technical leainres of the 
construction and methods oi iipeiatiii;; 
its two loiindries, for (Iktc is a mal- 
leable shop in additinii to the iron 

foundry, that it is pmposed to d(.il 
in this article 'Phese two simps have 
passed through the valley ot the shadow 
of death and out again into abimdanl 
life. Herein lies a storv, romanti<* in 
its setting aiul im ideiil and iiistruetive 
in its technical aspects. 

The village of Croix-W'asiiuehal is m 
the department <d Nor<l. I'rance. 'Phe 
town in reality is a .siibnrh of Lille with 
which it IS eoimeclcd both by steam 
and electric railroads. It is about tour 
miles distant from tlic center of Lille 
For four vears the front line lay onI\ a 


lew kilometers on the <»pposite of Lille 
irom Croix The Harvester company’s 
works was within the sound of guns all 
the time, but was not diiecilv damagerl 
hy miUlar.v action. The French com- 
jiaiiy iimler whose aus|)ices the iilant is 
operated is capitalized at S.OOd.OOO 
franes, 'ill of the stock, ol course, is 
• oiitrolled by the parent lonpiany m the 
L'mted .States. ’’Phe factor> is ecpnpped 
to Imild mowers, reaping attaclmieiU.s 
for movvi.’- rakes, tedders, .spring-touth 
liariMWs. tongue tnu ks. etc., and to make 
hinder twine and other miscellaneons 
agricultural impiements and spare part.s. 
'Phe rapacity of the plant under normal 
conditions is 75,(KK) machines a year, to- 
gether with 9(K)() tons of binder twine. 
Triiir to the W'ar ap]>roximatcly 16(X) 
employes were refpiired including about 
J5l) in the two foundries. 'Phe plant was 
hinlt in l^K). 1; was practically new', 

there lore, at the time of the German 
invasion 

A.s >ho\vn hy the aecompan.ving plan, 
F'ig. 10, the factory as a whole occupies 
two irregular plots of ground separated 
hy the Rue de W’ascpiehal and Avenue 


(ieorges Jiaiinart. The two parts of 
the plant are connected by a covered 
bridge spanning the crossing of the 
two streets. This bridge joins the forge 
and machine shop.s. The total area oc- 
cupied by the works, exclusive of streets, 
is 97,(K)-1 scpiarc meters or approximately 
24 acres. Jn other words it is no .small 
1 ‘stabli.shment. 

'Phe smaller of the two tracts into 
which the property is divided is occupied 
hy the gray-iron foundry; a 2-story main 
huildmg housing the nidchine-shop. 
woodworking and pattern .shop, paint 
shop, assembly deiiartment, etc. ; the 
boiler and air compressor house; pat- 
Icrii \aiilt; and e.xeiulive offices. On the 
larger plot of ground is the 1<»rgv shop, 
pumi) house, warehouse, lumber yard, 
twine mill ami malleable castings found- 
ry. IMenly of room has been left for 
future expansion cither hy the extension 
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of existirj units or the erection of new' 
build ing.'jf The gray-iron foundry may 
he douljfi ^ in size by erecting a new 
slructur/nK* longsidc the one now in use, 
and illeablc shop can he extended 

length\v\^^„( in the direction ol the lum- 
ber yardVrP) nearly half again its present 
diinensioiL. 

In addrion to the covered bridge be- 
tween the forge shop and main building, 
the various units in the plant arc con- 
nected by standard gage railroad tracks 
which make it possible to spot car.s 
wherever they may be required for 
bringing in raw materials, shipping 
finished products and intra-plant trans- 
portation. 

The gray-iron foundry is 118 meters 
in length and 25 meters in width, or ap- 



Fia 4-THB CUPOU-CHARGING FLOOR LOOKS LIKE A BIT OF THE U. B. A. 
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no. 7 MOLDixo M.\(iiiNEH fittkh with mower-kbamk patteujNS- all equipment op thi^ 

SORT HAD TO OK THOROUGHLY OVERHAULED 


proxlinately 82 x 387 feet. The floor 
area is 31,725 sejuare feet inside measure- 
ment. Jt is divided by two partitions 
into a cleaning room, molding room and 
core room in the order named. The 
molding floor area is about 22.200 square 
feet. A space about the size of the 
building it.ielf has been left between the 
foundry and the fenee bordering the 
Avenue Georges Hannart for the stor- 
age of raw materials. The pig iron and 
scrap are taken care of in open bins 
adjacent to the charging-tloor elevator. 
The saml is stored in a series of brick 
bins built in the corner of the >ar(l 
along a eurved track as shown in Tig. 
10. Another standard-gage track ex- 
tends along.side the fence for the full 
length of the storage yard, while parallel 
to this track hut snug .igaiust the hiiihl- 
ing is a narrow -gage track for handling 
iron and coke buggies. At one end of 
the molding room arc the two cupulas. 
The shop has a melting capacity of 


works. The building is 41 meters wide 
and 88 meters long, or 135 x 289 feet, 


middle, leaving a combined melting ant) 
molding room at one end about 135 4 
145 feet, with a hard-iron cleaning roonji 
35 X 135 feet in the center, and a com- 
bined annealing, soft -iron cleaning aii<|l 
shipping room 109 \ 135 feet at ih^ 
Opposite end Tin's arrangement U clear- 
ly indicated in Fig. 10, which also shows 
the location of the air and annealing 
furnaee.s with their respective stacks. 
The air furnace is rated at 12 to 15 
tons per charge. It is of standard 
.American design, operating under natural 
draft with a steel stack 98 feet high. 
'I’here are two annealing furnaces con- 
nected to a 91 -foot brick chimney, to- 
gether with the usual equipment of 
tumbling mills, grinders, etc. This 
foundry turns out the usual American 
black-heart malleable instead of the 
white-heart product which i.s usually 
made in Furope. The .shop is designed 
for an annual capacity of 4000 ions of 
oiiiall malleable castings. 



FIG. 6— THE CUP0U8 LOOK NATIIRAL BUT THE LADLE 18 NOT AN A.W.R1CAN TYPE 


about 65 tons a day. The equipment, 
which includes a full complement of 
molding machines and other auxiliaries, 
i.s such as may he found in anv modern 
casting shop in the United Stajps. Only 
light castings are turned out 
cranes therefore arc employed 
coinpresscd-air facilities are 
and the machinery is driven 
motors. The building itself, 
frame and ’ brick .structure w 
window area. 

As shown in Fig. 10, tlic 
shop i< located at some distal 
the gray-iron foundry. This arrange- 
ment, which has its disadvantages, is due 
to the later origin of the former shdp. 
The malleable foundry is of standard 
monitor construction with 80 per cent of 
the wall .space glass. Both this foundry 
and the twine mill nearby have more the 
appearance of American shop .structures 
than any other buildings about the 



iialleabic 
c from 


With special reference to its foundries, 
the floor area being 39,256 sfpiaVe feet, the foregoing briefly describes the 
Jt is divided by two partitions near the French factory of the International 



FIG. 8- A CORNER IS THE TOOL-ROOM DBVOTBD TO MOLDl.NO MACHINES. FLASKS AND PATTBBAs 
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Harvqiter Co. as it was before the war 
-^and is today. 

During the war this great establish* 
ment was reduced to chaos. Its present 
satisfactory condition is the result of 
over 15 months’ hard work and the ex- 
.penditure of some $2,000,000. It is one 
of the few large “reconstructed*’ works 
in northern France. This means that 
in the interval since the liberation of 
Lille from the enemy in October, 1918, 
the entire plant has been completely 
re-equipped and renovated; a new stock 
of pig iron, scrap and other raw ma- 
terials has been assembled, apd an- 
operating staff again gathered together. 
All this has 'lKen accomplished amid the 
chaotic conditions following the war, and 
in the face, of serious difficulties, not 
the least of which was the lack of rail- 
road facilities for bringing in new equip- 
ment and raw materials. It is not too 
much to say that American courage, 
initiative, energy, and willingness to 
make liberal investments to secure re- 
sults, have scored another victory in 
Europe— ‘on the very field of battle. 
In this effort the French population and 
government officials co-operated to the 
best of their ability, for the rebuilding 
of the Croix factory means independence 
and prosperity again to over a thousand 
families. This is a i)ractical way to aid 
'^starving Europe,” and it involves not 
the giving away but the investment of 
Yankee dollars on a liberal scale. 

No Simple Problem 

While this article covers almost ex- 
clusively the technical problems en- 
countered in rebuilding and operating 
the Harvester company’s foundries at 
Croix-Wasquehal, it should be borne in 
mind that what was really dealt with 
was a far larger task. For while the 
plant itself was being reanimated, com- 
munity life in the surrounding towns, 
without which no industry can exist, 
had to be gradually reconstituted. A 
people who for over four years had 
been ground under the hA of an 
absolutely ruthless invader hadito be set 
going again. At the close cAthe war 
Lille, Turcoing, Roubaix, aM Croix- 
Wasquehal were dead comApities in 
which the people had been stifl^ling for 
nearly half a decade agaiiJp forcible 
deportations and other horws for a 
mere existence. With the eAeption of 
water Supply, even the elemeilary func- 
tions of municipal life had oeen sus- 
pended, including electric light and 
power, telephone , service, street cars, 
etc. The trolley poles in fact were 
stripped hare ' of wire. But a recent 
> visit to I^le found life moving in its 
accustomed grooves, with lights, music, 
even beat, snd transjiortation. Much re-^. 
mains to be accc^Hshed, it is true, but 
niucb has been accipplished. T|iqso 
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conveniences which we take for granted 
in the United States were totally lacking 
in November, 1918, while in December, 
1919,. normal, civilized life was in evi- 
dence on all sides. This phase of the 
situation is emphasized, because the 
extraordinary conditions under which 
the units of the Croix-Wasquehal har- 
vester plant were rebuilt and set going 
again should constantly be kept in mind 
as a background against which the more 
or less conventional feats of engineering 
involved in the reconstruction opera- 
tions can be thrown up in proper 
perspective. 

Some Practical Hints 

At the same time the experience of 
the International Harvester Co. should 
contain suggestions of practical value 
to other American manufacturers who 
may be contemplating the establishment 
of casting plants in Europe during the 
postwar period. Many of the difficulties 
and conditions encountered by the Har- 
vester company were no different than 
would fall to the lot of anyone trying 
to convert a set of more or less dilapi- 
dated empty buildings into an operating 
property anywhere in western Europe. 

Before taking up the reconstruction 
and operation of the Croix foundries in 
detail, their history under the German 
occupation should be presented. 

The Croix plant* was closed with the 
invasion of Belgium. The Germans en- 
tered in October, 1914. The removal of 
machinery and equipment actually began 
in May, 1915, and continued on an in- 
creasing * scale throughout the duration 
of the war. 

Saxon infantrymen occupied the 
foundry in the spring of 1916. As 
shown in Fig. 2, they converted it into 
a rolling mill for corrugating heavy 
trench protection sheets and other work, 
moving two of the heating furnaces 
from the forge shop for that purpose. 
The molding machines and other found- 
ry devices were of course scattered 
about, although few appear to have been 
actually removed. No special large scale 
operations appear to have been attempted 
in this improvised rolling mill. 

In neither of the foundries were 
there the bodily removals that took 
place in the machine shop, forge and 
twine mill, but this does not mean they 
were not seriously knocked about. Fig. 
2 is evidence of the condition in which 
the Germans left the casting plants. In 
the gray-iron shop the cupolas and 
tumbling mills were left intact; the 
former probably were used. Also rela- 
tively few of the molding machines were 
taken, but nearly, all the machines were 
displaced from ^eir foundations, piled 
tip indiscritainatdy and suffered ses^^y 
through four^V^ts n^hset. Every one 
had to be qverhaulqd. This also applies 


IW 

to all other machinery the German# 
chanced to leave behind. 

The stock of1b1g iron, scrap and eOk# 
on hand' when the plant 'va# <loa^ . 
down in 1914 was either mehed ;up ilf 
taken away. This also applie#. to no# . 
sand and other foundry supplies of ^ , 
sorts. Finished castings were dotnpcSl ; 
outside and molding sand thrown on top > 
of them— probably to make room for the 
rolling mUI previously mcntioiMd. TK# ^ 
entire stock of flasks, tpetal pitterniii, 
etc., was either melted up of carried 
away. About 3750 cast-iron flasks have 
had to be replaced. 

The invaders displayed less intere^ 
in the malleable foundry, but ft .fHirffcr^ 
severely like the other units frenp four , 
years neglect, disuse and employnient as 
a stable. r 

The work of reconstruction started in . 
December, 1918, but did not get in fuH 
swing until the spring of 1919; The 
task may now be said to be completed, 
although many details remain to 
cleared up. 

Pfelnkimi^ SUPs ^ » 

Returning now to the technical details 
with which the staff of experts of the 
Harvester company was confronted in 
the re-establishment of its foundries on 
an operating basis, it was first neces- 
.sary to make a complete survey of the 
situation as the enemy left it. Thia 
was done not only for purposes of 
general information, but to determine 
in detail what equipment was missing,, 
what of that which remained could be 
repaired, and what new machinery would . 
have to be <^btained to make good the 
loss and damage. Replacements, taking 
the plant as a whole, formed by far the 
largest item, but in the foundries it wa# 
more a question of rehabilitating exist- 
ing equipment, with the main exception 
of flasks, patterns and melting stock. With 
reference to new machinery, the engineers 
and executives on the spot had to de- 
cide whetlier it should be built at the 
works, as in the case of flasks and' pat- 
terns; or purchased in France, as In the 
case of shafting, hangers, puUeyt, 
motors, etc. ; or imported frean ^e 
United States, as in the case of inachinc . 
tools. This procedure had to he gone 
through with respect to each item of 
equipment and supply in the whole 
establishment. The plant had to be re- 
furnished from cellar to garret. This in 
its turn involved the repair of the hoild- " 
ings; the provision of power, light, heat 
and transportation facilities; the replace- 
ment or repair of all necesMry tools and 
machinery; the acquirement of a new 
stock of raw material; and the assemhly 
of an executive and workiiig force. 

In cotmebtiim with the purchase of. 
new/;eqttipinent it was necessary in each 
case to decide whether it should be 
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FIG. 11 STRIPPING-PLATE MArillNR FITTED UP TO MOLD MOWER WHEELS 


obtained locally or imiiortcd from the 
United States. The latter was in some 
cases the easier i)oiic>, hut not the nlo^t 
intelligent. A mamifactiirer who goes 
into a foreign country with the attitude 
of a sponge, always .s(»akiiig up more, 
is likely to come to grief sooium* or later 
The Harvester compaiu has always pro- 
ceeded on the theory that its luiropean 
plants are integral jiarls of the coun- 
tries in which they are located, and 
wherever possible the i»'»licy of favoring 
the local i)roductM is followed, other 
thing,s being equal. Hood will is thu.^ 
created, and when necessary (he hearty 
co-operation of governmental anihorities 
can be secured. This !«> a more impor- 
tant matter in lairope tlian it is in the 
Lhiited SlaieH. 

h'urnislnng the diftereiii Uiiils of the 
plant once mi»re with power constituted 
one of the largest single jobs con- 
nected with the reconstruction work 
The foundry machinery, as previouslv 
stated, is all motor diivcn, and the 
Germans took all the motors- -over 2200 
horsepower in the whole plant— together 
with the starling devices, switches, wir- 
ing, shafts, pulleys and belts. The 150- 


hor.sepower Ingersoll-Rand motor-driven 
air compressor, u^ed mainly for foundry 


purposes, also was removed. Both 
foundries were stripped of everything 


that had to do with the generation or 
transmi.ssion of power. Four of the 
seven main transformers also were 
carted away. New power equipment has 
been purchased throughout, mostly in 
France. 

The overhcatl hand cranes in the 
gray-iron foundry were not disturbed. 
The charging-iloor hoist was put out of 
action through the removal of the boil- 
ers, this unit being a steam'hydraulic 
elevator of the Ridgeway type. This 
lioi.st has been put back in service in an 
ingenious manner which illustrates the 
numerous expt'dients it has been neces- 
sary to devise to get the plant again on 
an operating basis. The delivery of the 
new boilers being long delayed by traflic 
congestion and other causes, a heavy* 
duty chain hoist of the triplex type was 
secured and belted to a 4-horscpower 
motor in the manner illustrated in Fig. 


5. tlie elevator platform being su.spended 
directly from the chain-hoist. The gen- 
eral exterior arrangement of this device 
is sliowjfi in Fig. 3. Although this im- 
provised hois! operates slowly, it serves 
the pul j>sc fur the time being, and 
allows I } cupolas to be charged. 

The 1 'ay-iron foundry building was 
not dal ^ed except for the window 
panes had to be renewed alfpost 

completer, in the whole plant some 
3600 panps of glass were replaced. The 
water-piping had not been disturbed al- 
though the 60-cubic meter tank which 
supplies the plant was allowed to half 
All with sludge. 

The two cupolas arc of the old 
ColHau type and were built by By ram & 
Co., Detroit. They are lined at present 
to an inside diameter of 40 inches and 
are rated at approximately 10 tons pfer 
hour. They present no special features. 



PIG. 12— DETAIL OP IMPROVED MOWER-WllBRL FLASK SHOWING CLAMPS 
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The arrangements on the charging floor 
and at the spout are shown respectively 
in Figs. 4 and 6. The ladle equipment 
was all taken hy the Germans and has 
had to be replaced. Fig. 6 shows the 
type of bull ladle now employed. It is 
cylindrical, with removable ends and a 
pouring spout on one siile fitted on like 
a boiler saddle. It is said to be always 
in balance and to bold the heat unusually 
well. 

Under normal conditions ordinary 
good gray-iron mixtures are melted, as 
in similar foundries in the United States. 
Half of the charge consists of good 
machinery scrap, including the foundry 
remelt. The pig iron which makes up the 
other half of the burden usually is 
mixed in the ratio of 25 per cent French 
hematite, or low-phosphoru.s, and 75 per 
cent French foundry iron. The hema 
titc has approximately the following 
composition : Silicon, 2.0 per cent ; 


manganese, 1.5 per cent; sulphur, 0.06 
per cent: and phosidiorus, 0.10 per cent. 
The foundry iron contains: Silicon. 2..1 
per cent; mangane.se, 0.6 p« cent; .sul- 
phur, 0.05 per cent ; and Iphosphorus, 

1.0 to 2.0 per cent. Th« tran.svcr.se 

strength of the mixture i-About 2660 
pounds per square inch. j|j[rhe coke, 
which is used in a ratio Bghly of 1 
to 9, has the following imposition: 
Volatile matter, 0.75 per moisture, 

1.00 per cent; sulphur, l.fl per cent; 
ash, 12.92 per cent; and fixA carb<in, by 
difference, 84.20 per cent. Its heat value 
runs about 7000 calories per kilogram. 

The molding practice i.s standardized 
along well known American Hnes^ and 
presents no unusual features to those 
acquainted with the methods employed 
in the United States for molding mower 
frames, mower wheels, etc. These.^ 
methods have been frequently discflsse^ 
in The Foundry. <Stripping-plat« ma- 


♦ 

chinc.s are employed almost exclusively 
for this work. Fig. 7 shows two mower- 


frame machines built by Henry E. Prid- 
morc, Inc., Chicago, mounted on plat- 
form trucks for return to the foundry 


from the tool room where they were 
repaired. These machines, were in the 
hands of the enemy for over four years. 
A round stripping plate machine fitted 
up foi molding mower whccl.s, w'ith one 
of the new flasks, is shown in Fig, 11 
ready for wr)rk again alongside the heap 
of new sand. This machine sits about 
where the Germans had their rolling 
mill and the transformation ni the shop 
I»ack to ordinary foundry conditions is 
evident, .Xiiother view of the new 
mower- wlicel flasks, which are of a 
sturdy improved type is shown in Fig. 
12. Note particularly the stnmg, Im- 
proved flask clamp .shown in this illus- 
tration. It is made of cast iron specially 
to fit the Ha.sks and i.s provided with a 
coarse cpiick acting screw clamp which 
in.surcs a tight hold. The method of 
making the mower-wheel flasks them- 
.sclves is illustrated in J'ig. 13. They 
arc molded in wooden boxes on the 
floor in the ordinary manner, and a$ 
l)reviuiLsly stated it was iiece.ssary to 
make about 3750 flask.s of thi.s and other 
type.s before the foundry could be re- 
stored to the condition .shown in Fig, 14, 
ready for operation. This latter illus- 
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FIC. 17-8AND-MlXrNG MACHINE OF FRENCH CONSTRUCTION 


tration shows clearly the general ar- 
rangement of the mower-wheel floors. 

Another one of the expedients adopted 
to quickly make good the havoc wrought 
by the invaders is illustrated in Fig. 15, 
which shows how paint-shop buggies 
were impressed into service in the 
foundry to handle flasks and other ma- 
terials. 

Tool-Room Difficulties 

Since all the flask and pattern equip- 
ment had to be renewed and refitted 
to the machines, the tool-room and metal 
pattern shop in the main building was a 
very important place from the stand- 
point of the foundry. It was necessary 
also to send the molding machines into 
this department for repairs. But the 
tool room was stripped clean and had to 
be rc-cquipped throughout. It was nece-i- 
sary to replace nearly 40 tools from 
engine lathes down to small grinders. 
The cost of this new equipment is far 
in advance of the original investment 
prior to the war. 

Similar conditions were met in the 
wood pattern shop, where rip saws, cut- 
off saws, wood shapers and jointers had 
to be replaced. 

A new girls* core room has been fitted 
up with modern benches, core boxes, 
etc. It is shown in Fig. 16. One of the 
few pieces of French equipment, aside 
from motors, shafting, etc., installed in 
the gray-iron foundry is shown in Fig. 
17, where it remained undisturbed. It 
is a facing and core sand mixer of the 
rotary paddle type, fitted with large 
spherical cast-iron cages for grinding up 
'the sand. 

The general features of the malleable 
castings foundry have already been de- 
scribed. The Germans seemed to be so 
busy in other departments, that, rela- 
tively ' speaking, they left it alone. It 
was oM for a time as a stable and has 
had to be completely renovated, and 
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much of the flask equipment, pots, etc., 
renewed. Round cornered annealing pot.s 
are employed. They are made of white 
iron and are cast in large wooden flasks 
on the floor, as shown in Fig. 18, which 
illustrates one of the pots coming out 
of the sand. A whirling skim-gate is 
employed to insure clean metal. 

The fate of the raw material and 
stock in process of manufacture at the 
outbreak nf the war has already been 
sketched All of it disappeared during 
the four years occupation. Therefore in 
addition to rebuilding and replacing the 
equipment, a complete new stock of 
sand, coke, pig iron, facings, and other 
foundry supplies has had to be secured. 
The molding sand conies from nearby 
and is of exceedingly good quality. 
French sand in fact is famous through- 
out the world and the finer grades are 
imported extensively into the United 
States for certain clas.scs of work. For 
other materials, many new sources have 
had to he developed. For instance it 
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has been necessary to go far afield for 
coal and coke, due to the reduction of 
the output of the Bassin du Nord mines 
near at hand from 4,800i000 tons in 1913 
to 900,000 tons in 1919. Similar condi- 
tions apply to pig iron and other essen- 
tial materials. 

A new personnel also has had to be 
assembled in order to operate both the 
gray-iron and malleable foundries. Some 
of the old employes are still at hand; 
all that can be located are being taken 
back. Many unfortunately are dead and 
others have been so scattered by the 
war that it is impossible to discover 
them. So there are many new faces in 
the casting shops, and throughout the 
plant, now that the Croix- Wasquehal 
foundries are again ready for work. 

Publishes Periodical on 
Asbestos Products 

Asbestos is the title of a new 
monthly publication which is being is- 
sued in the interest of the asbestos 
and magnesia industries for the pur- 
pose of bringing about better under- 
standing among miners, manufactur- 
ers, jobbers and consumers. The new 
magazine, of which the sixth monthly 
issue now is off the press, is pub- 
lished from 721 Bulletin building, 
Philadelphia. The current issue con- 
tains several interesting articles on 
asbestos and magnesia products to- 
gether with some market statistics 
and developments. 


The Dodge Steel Co., of which 
Kern Dodge, Morris building, Phila- 
delphia, is president, just has com- 
pleted a modern steel foundry at 
Tacony, Philadelphia, equipped wiith 
an electric furnace of the Greaves- 
Elchells type. 






Electrical Melting of Alloys— I 

Fuiulamental Raasona Underlying tke Evolution ot Electric Fumecee ^or Melting 

Nonferrouc Metale Are Analysed — Tlieory Blazed tke Trail ' ' ' 

Which Practice Followed in Design 


BY H. W. QILLBTT 


e OUR years ago there were 
no electric furnaces in com- 
mercial use on brass melting, 
although several types ex- 
tant were almost past the experimental 
stage and ready for industrial use. 
There are now in commercial opera- 
tion or contracted for, something like 
250 electric fur- 


rehne chcapi low grade scrap to high 
quality metal, while the electric brass 
furnace merely melts and cannot re- 
fine, it would seem off-hand that the 
steel furnace had the advantage. 
What/ then, is the reason for the 
amazing growth of electric brass melt- 
ing, since its inception four years ago? 


a 


naccs. The phe- 
nomenal growth 
of electric brass 
melting is made 
even more strik- 
ing when com- 
pared with that 
of electric steel 
furnaces. The 
electric steel 
furnace i n this 
country was 
started in 1906. 

In 1911 there 
were only four. 

In 1917 there 
were 155, and 
there arc now 
323 in the United 
States and about 
1025 throughout 
the world. It is 
true that electric 
steel furnaces 
normally are con- 
siderably larger 
than electric 
brass furnaces, 
but the same is 
true of fuel-fired 
furnaces for the 
respective p u r- 
poses. In fact, 
the average elec- 
tric brass fur- 
nace has a greater capacity 
average fttel-flred brass furni 
the . average electric steel 
has a amAlter capacity than 
age fneb^red steel furnaci 


An Engineer's Study of Brass Furnaces 

S TARTING with this issue 'I'liE Foundry presents a series 
of articles covering the entire .subject of electric furnace 
practice as applied to non ferrous metals. The series was 
prepared especially for this magazine by H. W. Gillett, chief alloy 
chemist of the United States bureau of mines, who is undoubted- 
ly one of the best inforiiied practical authorities in the world on 
'this subject. The facts upon which the articles arc based were 
gathered by the author during seven years connection with the 
bureau. However, the deductions and conclusions drawn and 
all opinions expressed are presented according to the individual 
viewpoint of the writer and in no sense are to be considered 
the official judgment of the bureau. Electric furnaces for melt- 
ing nonferrous metals are a comparatively recent evolution, but 
careful study and research have brought them to a high state 
of perfection within a few years. Mr. Gillett analyzes the 
entire field of electric brass melting and gives the reader the 
benefit of his engineering judgment relative to the adaptability 
of electric units under different operating conditions. lie takes 
up eacli type and points its merits and limitations. He com- 
ments upon the points of design in terms which are readily 
understood by the practical foundryman whose knowledge of 
electrical science is limited. Costs, both of installation and 
operation, are studied in detail and the. method of arriving at 
the best economy is presented. Mr. Gillett suggests in a simple 
direct way numerous practical points on setting up, and operating 
the different electrical units. He presents a forecast of the 
futuit development of electrical melting furnaces, outlining im- 
icnts which are needed in the present types. This series 
continuously through succeeding issues until completed. 



conditions under which different typer 
are the most economical, or " under; 
which it is best to utilize the. old 
stand-by. the pit fire, will be dis* 
cussed in later articles. The reitsani 
why electric furnaces as a class, prd|^ 
erly chosen for the work ii hatt^^\ 
reduce melting costs :n the general. 

run of fotriidl^ 
luiiiiiiiiiitniiiHiiiitiiiniiHiiiiiHiiiiiiHiMHiiw and roiling-m i 1 1 

conditions will 
be considered 
here. When the 
theory and prac- 
tice both are cor- 
rect, they both 
agree sooner or 
later. One often 
lags behind the 
other, and, more 
often than not, it 
is the scientist^ 
theorist, if you 
will — ^who is hard 
put to it to keep 
up with his prac- 
tical brother. The 
scientist must 
evolve the cor- 
rect theory to ac- 
count for the 
practical success 
of someone who 
didn't know that 
a previous theory 
indicated that a 
certain scheme 
would not work, 
but went ahead 
and made It 
work. The elec- 
tric brass furnace 
did not happen 
in this way. It 
years ago that 


was recognized 15 
fundamental laws of physics and of 
chemistry indicated that an electric 
furnaces, one that could be tightly 
closed to keep the air out and the 


There is one perfectly . good and 
sufficient reason — it costs less to melt 
brass by electricity than by fuel. Like 
all general statements, this is true 
in the great majority of cases, and it 

doubtfai^lf tonnage steel erver will is false in others. In those where it zinc in, should prove the ideal brass 

be generally in the electric fur- is true, it may cost a little lets, or melting medium. Back in 1905, Roe- 
nacer a|jt&e if it ceft it . ifiay coat a great deal less. Relative^ her*, since dead, a shrewd tlectro- 

be .^o 4esiue^ to Ve. economy depe^jjb upon different .fac- chemist and a good American citizen 

tcrl.jttst as under varying conditions though of German descent, pointed 
V '.I/'' ^ a J^^rd, a or a dwkey ,ei^icb out that the electric furnace offered 

tjfetfcod of'.|rtai» 

prpdbii.' tiie diflferent electric fur* k. 'jI 

.ySi*MMI*ifc ■ Mc.e« in contunerciul ui«» and die inifvrt. s, ims, 9 . 4. 
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larger melting units with the attend- 
ing decrease in labor cost, the elimi- 
nation of crucible cost, a high grade 
product, and the almost complete 
elimination of the loss of zinc. He 
predicted the replacement of the old 
crucible brass funiacc by the elec- 
tric furnace inside of 10 years. Had 
suitable electric furnaces been ready 
to translate theory into practice, his 
prediction might have been fulfilled 
ill the period stated, but they were 
not. If this replacement had been 
brought about before the war, the 
saving in metal losses, crucililc and 
labor costs during the >ear.s 1017 and 
1918, according to the writer^ com- 
imtalions, would have reduced war 
expenses by not less than $20,000,000. 
The growth of electric brass melting 
did not roiiie soon ennugh to make 
this saving. However, it is making 
considerable savings now, and will 
continue to do so at an increasing 
rate. Practice is beginning to catch 
lip with thcor.y. 

Metal losses in fuel-fired furnaces 
occur by loss of zinc and lead through 
volatilization, by oxidation and slag- 
ging-off of loss volatile metals; and 
mechanically, by s|)illing into ashes 
and by fine fiarticlos being blown out 
or drawn up the slack, 'riiese losses, 
occur because the products of fuel 
combustion must get out of tlie fin*' 
nace. The draft, or the How of gases, 
carries with it much zinc and lead, 
lixeess air usually has tn ho admit led 
and that causes oxidation. .Sulphur 
from the fuel may ho present in the 
products of conihuslion and may be 
taken up by the metal Nutlie* the 
vfdcitilization lo.sscs. the oxidation, noi 
the absorption of sulphur are eon- 
stant, so the produel varies in com- 
position and in cpiality. 

Tf we could close a fiirnaee tiglitl) 
and generate the heat inside it, we 
conld retain tlic volatile metals and 
prevent the constant influx of the 
“sea of air” in which \vc live. 'Diis 
also would do aw’ay with the pa^sago 
of products of combustion over the 
metal, 'riieorctically, all this could 
be done in the electric furnace, with 
the result that metal losses should 
he nearly eliminated and the fjiiality 
of the product should correspond wdth 
that of the material charged, without 
detriment by oxygen or sulphur. '1 his 
would produce metal of crucible qual- 
ity without the use of crucibles, and 
that in furnaces of respcclablo size. 
The need for quality is the main rea- 
son for the use of crucibles and their 
fragility is the main reason for the 
small melting units in crucible prac- 
tice. 

It then should be possible to olimi- 
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^ H. W. Gillelt— The Man t 

TT HAS been 
said that to - 
know a man you - 
must be familiar 
w'itb liis avoca- ~ 
tioiis ,is well as - 
bis vocation, and 
that no true e.sti- 
mate of his worth . 
niav be formed 

when nnly his business or industrial . 
pursuit is known The author of 
this scries was asked for some ilc- 
tails regarding his career and a 
]»lmtograph to accompany a short I 
l)iogiaphical sketch in this issue. 
His repl\ which is quoted verbatim 
oflers a glimps of the writer’s per 
sonality. 

/ 7 ci 7 / rmlrtnor to make the 

artitlex futlnthir, and leill write them 
from Ihe brass furnace rather than ~ 


- the e 

lectni brass furnaci 

• point 

of y 

- 7/V7C. 




■■ As 

to the photographs. 

J havi 

nit ' 

. had 

a real one taken 

for many 

years 

AnxhoTc, I leouhl 

prefer 

Ihe 

use e 

i the enclosed if it i 

will repro- . 


tiucr. 

The "career" is as follows: 
cialized on cla Iric furnat es in 
uradualc work at C ornell; fjencral 
chemical work in the iaboratories 
of Thomas Itdison and A. J). - 
J. it lie; started the research de/*arT 
mciit of flic Aluminum Castiiiffs ('o., ' 
thereby naiuintj some idea of brass, 

- bronze, and aluminum; )or the past _ 
seven yeais have been on bureau of / 
mines 7oork Tcith nonjerrous alloys, ?-■ 
the main problem heintj electric =. 
brass melting; and, during the ivar, T 
7'arious war problems of Ihe bureau 
dealing with electric furnaces. 

J e.vpect to he an expert in three 

- fields before / die : 

J 

1 1 nice Inc bra,ss furnaces. 7 

: 2. Repairing toys as fast as Z 

■- three youngsters can smajsh them. ;■ 

2. fix tract ion of all varieties ~ 

oj fish— bullheads to brook trout " 
— from their lairs 

and am dividing my time among ap- - 
preniheships in these three fields. 

I am one of ihe numerous 7 'iVc ^ 

- pre.udeni7 of the American TAeclro- ~ 

!: chemical .\oeiefY, and (fnc.ts that is - 
? all ' ' : 

k Tlea.se do not refer to me as % 
i: "f)r." (nllelt. I po.sscss and detest z 
Z the title, as it has too much of a J 

- Tuc tonic flavor, J 

J Sincerely^ 2 

5 //. W. GILLRTT. 5 

i'iiiu^i;iiiiii'i4iiiiiiMiinii!K!!ii!ti!i»»iiiiiiiHiilti!iiiiinHii!iiiiiiiiiH^iii!iniin 
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iiatc crucible cost and vastly reduce 
labor cost -by larger scale operation.s. 
These costs also are eliminated and 
reduced by the opcn-flainc oil fur- 
nace, but that docs not help on yellow 
brass because the volume of products 
of comhiistioii sweeps the zinc out. 
K\cn on red biass, it is a constant 
stiLigglc to iiiuintaiii quality in the 
opcn-llainc iiiniaco because of the 
danger of oxidation. Obviously it 
should require loss skill to produce 
satisfactory metal from an electric 
than from ,in open-flame furnace. 
Ch>od metallurgical results should be 
obtained more readily, due to the bel- 
ter control of tcmpcralure in the elec- 
tiie furnace and due to thorough mix- 
ing, and hence uniformity, of the 
charge. Again, electric heat is clean 
heat. It is generated within the fui- 
iiacc, and there is no out-rush of 
heal comparable to that of the gases 
of fuel combustion. Hence, the vicin- 
ity of an electric furnace should be 
cooler and should make for the com- 
fort and efficiency of the workers. 

Since the zinc is retained in the 
fill nace. the danger of hra.ss shakes 
'.hoiild be rediiecd. Since inilliiig pots 
full of nulal ironi ]>it fire.s is di's- 
peu'^eil with, many had linnis should 
he ])re\ente(l. I'llectrie furnaces there- 
fore should teinl to create healthy, 
eflieient and ci)nteiittd, furnace tern 
deis. Moreover, the requirements 
to imiseiilar physirpie ‘should not he 
as high as for IcMiiline jiit fires, and 
the Operation of the furnace to pro- 
duce good inetallnrgieal results, should 
be more nearly fool-proof than with 
pit fires, e.spteially ihe opeu-flanic fur- 
naces. Muscle and experience being 
less ncce.ssaiy, and workers wdth 
brains being more likely to be at- 
traeled to the furnace tender’s occu- 
liation on a relatively clean, cool fur- 
nace, the superintendent should be 
able to choose his furnace tenders 
from a* larger number of applicants 
when tfce electric furnaces are u.scd. 
7’hese advantages all have value, and 
if Ihqy can be obtained cheaply 
enough^ in an electric furnace that 
is relia^e enough to stand up to its 
work |||V after day and month after 
month, |ithc- wide-awake brass mcltcr 
desires Ro obtain them. 

It wiK long after the theory was 
clear bcTorc electric furnace designefs 
bad suitable, reliable furnaces ready 
for operation on brass. They harl to 
leave the pieviou.sly worked out types 
of electric steel ‘furnaces add strike 
out in other, and in some cases! un- 
biased trails. When they did produce 
suitable furnaces, they were neccs- 
.sarily expensive to build. Where 
fuel-fired furnaces are ptiCed in bun- 
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cireds of dollars, electric furnaces are 
priced in thousands. 

However, if an American manufac- 
turer can be shown that he will make 
an ultimate savin he docs not lu-si 
late to make an initial invest iiient. 
He has to be shown a little more 
lully that a lar^e iiivcsinieiil VNill 
save money in the end, than if the 
original inveslmeiil i^ small, hut when 
he is convinced he inve.sts fri'ely. 
Therefore, high first cost is only an 
apparent obstacle 

f*ojvcr :'f. hiicl CoaI 

A Rritisli thermal tinit from elec- 
tric power costs much more than a 
llritish ithermal iinil as fuel.. A 
kilowatt hour, .the unit on winch most 
electric energy for electric furnace 
use is bought, is equivalent to 3412 
liritish thermal units. A pound of 
Coniiellsnlle coke averages li.^tW) 
liritish thcnnal units, equivalent to 
3.7 kilowatt hours. At 1 1-3 cents ])ej 
kilowatt hour, about (he average cost 
for brass furnace i»ower, it eo^.t'- 5 
cents for the amount of i-lcctric 
energy contained (in its thermal 
equivalent) in 1 pound of eok. 

if coke furnaces were as efficieiil 
as elec-'tric furnaces, this wouhl mean 
that power at 1 1-3 cents iier kilowatt 
hour and coke at $112 p<*r ton would 
he equivalent in heating )iower per 
unit cost. However, il a eoke liir- 
nace ntili/Os O’/i pei leiit ni the 
theoretical amount of heat in tin* 
coke, it is well operated, while, even 
on eight to lOdiour operation, several 
electric furnaces v\ill utilize .SO per 
cent of the heat, supplied as eleelric 
power, and one or two lurii.ices. on 
24 hour operation, will iitili/c as high 
as 80 per cent. 

Considering the greater thermal 
efficiency of the electric furnace, the 
cost of heat at, 1 1-3 cents per kilo- 
watt hour' is equivalent to coke at 
$14.50 a Ion hi an elcctijc furnace 
operating at 50 per cent efficiency: and 
at $0 per ton. in one operating at 80 
per cent. Comparing these figures 
with actual prices for cokelit is easy 
to see that, while clcctricBncrgy is 
still a more expensive ineaiW of heat- 
ing than fuel, yet the inargin between 
cost of power and cost oi jtuel is not 
so great. The other savingl, in metal 
loss, crucible cost, or in labor, readily 
may swing the balance in favor of 
electric melting. 

From the viewpoint of fuel con- 
servation, it is worth noting that, with 
a moderately * efficient electric fur- 
nace, one can burn a certain nuniber 
of British thermal units as bituminous 
coal under the boiler of a steam- 
generated, electric power plant, turn 
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it into electricity, traii-smit the elec- 
tricity to the foundry, turn it into 
heat in the electric furnace, and then 
melt more brass with that heat than 
he can with the .same number of 
llrifisli thermal units as coke, oil oi 
anthracite, used directly in a fiiel- 
Jired brass furnace. Where it is avail- 
able, water power ran be used to 
generate the eleetiir power. Moie- 
over, prices of coal, coke, and oil, 
unless a long-time contract can be 
secured, may vary con*iiderably from 
month to month and l.itely a general 
trend upward is noted. A rise in 
cost of fuel may take place after a 
price has been (pioted for castings and 
thus cut into the ])rofits. bdcctric 
central .station companies are jiublic 
nlilitie.s, and tlieii vales are regu- 
lated. Therett>re. melting costs may 
be inedicted with accuracy for loiigei 
l)criods than when fuel is nsid 

rin‘ ti'iiid of electric power jincc' 
has been steadily downward, owing 
to the steady improvcineiits in pown 
plant operation. Power prices are 
now stationary or slightly rising, due 
to co''t*oi coal, but nowhere in pro- 
portion to the lost of coal J’ower 
prices tii.iv he expected to remain 
stable ami reason. ible, with an ulti- 
mate 1 eduction wliiii the luili/ation 
ol water power and ibe tviimin of 
isolated P'W\er plants into larger net 
works aie c.irried further, as tliev 
inevitably must be in the future. 

W'liativer its source, eleitric powi*r 
eoiiies to the loiiiidi> over wires and 
tlirough a meter and transformer, 
vvliicli is a clean and conqiact wav 
to receive fuel coinfiared with the 
tracks and oil tanks or coke bins 
and ash jiiles of llie coke or oil-using 
foundiy. The labor of unloading and 
carting coke and ash, as wrell as the 
need to treat the ash for its content 
of spilled metal, the pumps and pi))- 
ing for oil. all are obviated. 

It must be conceded tliat the elec- 
tric brass in marc lias many advan- 
tages and few disadvantages theo- 
retically. 'The question is, how doe^ 
it w'ork out in t>raetice’ 

'I'lie increasing use of electric bras.s 
furnaces stiows that many, if not 
nearly all. of the theoretical advan- 
tages are present in practice. Not 
every type of furnace has them all to 
a complete degree. Most types have 
most of them in fair degree. Some 
exccll on one point, some on an- 
other, so that to obtain all the theo- 
retical advantages, or the nia.\imnm 
possible utility, the furnace must be 
chosen for the particular work in 
hand. 

Assuming that a reasonably intelli- 
gent choice , has b'een made and the 
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particular electric furnace chosen has 

not been assigned work for which it 
is not fitted, w'c find that the follow- 
ing advantages have been found in 
commercial practice. 

Metal losses have been greatly re- 

duced. riant after plant is regularly 
melting not only red, but yellow brass 
as w'cll with less than 1 per cent net 
metal loss and doing it on charges 
that would give truly excessive losses 
in fiiel-fired furnaces. In addition to 
avoiding all working over of a.sh for 
contained metal, the electric furnaces 
produce less .slag and dross, and 

more metal in ihc ladle. Where a 
crucible or an open-flame furnace 

might give 94 per cent ready to pour, 
4 per cent lii slag, dross ancf ashes, 
requiring recovery, and 2 per cent 
net loss, electric furnacc.s arc pro- 
ducing 98 ‘/i per cent ready to pour, 

1 j per cent to be recovered from 
slag and 1 per cent net loss. Not 
only is there 4^2 jicr cent more metal 
ready to pour without another melt, 
but 3K» per cent remain.s to recover, 
and to lose value, due to its change 
in composition and adhering inipur- 
ilies, and 1 per cent net or more is 
saved. 

Crucible's have, of course, been 
climinnied, save where they arc used 
as ladles. 

J.abor costs have decreased mate- 
rially where enough electric furnaces 
arc ill u.se to permit this, although 
during the jicriod in which a plant 
is getting acquainted with its first 
furnace, it generally just about breaks 
even. 

Ji liman Consrn'atum 

Working crmdiiions are truly im- 
proved. The only brass rolling mill 
which so far lias gone completely over 
to elect rie melting states that since the 
change it has not had a single case of 
brass sliakt*s, and the serious burns arc 
greatly reduced. As to coolness and 
convenience, all that is necessary is 
to watch a few furnaces in operation 
— an item of cost most superintend- 
ent.s will be glad to accept. When 
furnace tenders on fuel-fired furiiaccs 
quit work in summer, and the fur- 
naces bad to be shut down, electric 
furnaces in the same plant kept on 
operating, and the tenders of the 
fnel-fired furnaces desired to be trans- 
ferred to the electrics. 

Ivxpcricncc has proved that a fur- 
nace tender does not need to be an 
electrical engineer to make bis fur- 
nace operate satisfactorily, even 
though it may appear complicated at 
first sight. Various different types 
of electric brass furnaces have been 
operated satisfactorily by negro 
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crews. This docs not mean that 
brains and their use in controlling 
the operation o£ electric furnaces, are 
not desirable. They are, and since 
the first cost of an electric furnace is 
high, it pAys to secure brains to 
plan the work and to keep them 
going at a high rate of production. 
However, the actual furnace operator 
needs only a decent degree of com- 
mon sense and intelligent supervision. 
Many foundrymen thought it would be 
necessary to use men of master- 
mechanic grade for furnace tenders, 
but this has not been found essential. 
Indeed, it is easier to train a green 
man to handle an electric installa- 
tion to get good results than to han- 
dle any fiicl-fircd furnace. 

Quality Paramount 

As to the quality of the product, 
plant after plant making sand cast- 
ings reports that the metal is no 
better and no worse than good cru- 
cible inctiil, though possibly of a 
little more uniform quality. The 
writer knows of only one plant where 
the quality was not considered as 
good as that from crucibles, and that 
was a case where a new type of fur- 
nace was being tried on which vari- 
ous difficultie.s with the furnace itself 
were encountered. Few electric, ftir- 
naces, of wcll-seaboncd corniiicrcial 
types, have been thrown out, and 
these few failures usually have been 
due to the choice of the wrong type 
for the work to be done. 

Some furnaccniakeis claim slightly 
improved physical properties for elec- 
tric brass over other brass, but no 
one seems to have cut down the 
thickness of his patterns in order to 
utilize the extra strength claimed. 
Proof should be available later on the 
physical .properties of the best obtain- 
able electric brass against the best 
obtainable crucible b'ras.s. Until this 
is worked out by long tests in a 
number of plants, it seems like paint- 
ing the lily to claim a quality supe- 
rior to the best crucible product. 
If it is as good as the crucible it is 
good enough for most any one. 

At any rate, the time has passed 
when even the most fervid electric 
furnace designer or salesman is likely 
to spring a line of talk— as one fur- 
nacemaker did on the writer in the 
tarly days — to the effect that the 
''electric vibrations in the furnace 
cause the molecules of brass to re- 
arrange themselves in a different 
order so that electric brass is stronger 
and den'ser than other brass." 

Such ideas arc pure "btill." The elec- 
tric furnace has no occult power. It 
does not perform metallurgical mir- 
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acles. Neither does it transmute oil, 
molding sand or second-hand chewing 
tobacco into good metal. It is a 
means of producing heat. If one 
could find a brick that would hold 
enough heat, heat it up, drop it, and 
a charge of bras.s, into a crucible, 
cover up the crucible and let the heat 
in the brick melt the metal, he 
would melt the metal much as the 
electric furnace does, and with just 
as much “mysterious improvement'' 
in the quality. 

In rolling mill practice there i.s 
probably a real iinprovcincnl in the 
product, not in the sense that no 
brass as good has been made in 
crucibles, but in uniformity of prod- 
uct. 'I'he types of furnaces best 
adapted to rolling-mill use auto- 
matically mix and stir the metal so 
that all the castings from a given 
heat arc uniform. Moreover, the de- 
crease in zinc losses due to electric 
melting makes for less variation be- 
tween heats, and melting in larger 
quantities also tends to smooth out 
variations due to variations in the 
rom])Ositic)n of scrap fed back. 'I'hcrc- 
fore, rolling mills can work to closer 
Specifications and can make a more 
uniform product with the electric fur- 
nace. 

As to over-all melting costs, the 
best proof is that hard-headed man- 
agers and superintendents are in- 
ci easing their electric furnace capacity. 
No one can .say off-hand that electric 
melting will save $5 a ton or $10 
a ton, and have his statement neces- 
sarily true for any particular foundry. 
Otic can make an approximation as 
to possible savings in the industry as 
a whole and hit the right order of 
Tiiagnitucle at least; but as long as 
clifTerent plants have different condi- 
tions, whether any electric furnace 
will cut melting costs, and if so, 
what furnace will cut them dccpc.st, is 
a question only to be answered in 
the light of specific conditions. Know- 
ing his own conditions, and knowing 
the general performance of the. vari- 
ous types of furnaces, on which data 
will be presented in later articles of 
the scries, the manager can first cast 
out the types that will not meet his 
conditions. He then can get down 
to brass tacks in the consideration of 
what the remaining furnaces have 
done under commercial conditions 
similar to hts own. From this basis 
he will be able to make a definite 
decision cither to install no electric 
furnace, to * adopt some particular 
electric furnace, or to test out single 
furnaces of two or three types or 
makes under his own conditions, in 
order to get the information he 
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needs upon which to base his judgment. 

Speaking g^erally, it is proved 
commercially that electric brass fur- 
naces, properly chosen, and properly 
operated, are money-savers in a 
great variety of plants. It is reason- 
able to suppose that they will prove 
so in many more plants. 


Foundry is Merged 

The Taylor & Boggis Foundry Co., 
one of the leading castings manufac- 
turers in the Cleveland district, has 
been absorbed in the merging of five 
large companies at Cleveland into the 
Consolidated Iron-Steel Mfg. Co. The 
new company, which was incorporated 
last fall, has a capital and surplus in 
excess of $3,000,000. The companies 
involved in the consolidation are: 
Taylor & Boggis Foundry Co.; the 
Republic Structural Iron Works Co.; 
the Columbian Hardware Co, the 
Ideal Hanger Co. and the Duplex 
Hanger Co. The new owner will 
take over the various plants imme- 
diately, and it is understood the vari- 
ous production programs of the plants 
will be enlarged. Officers of the new 
company arc: President, I. T. Kahn; 
vice president, H. F. Seymour; secre- 
tary, J. Lehman, and treasurer, Adolph 
Tutciir. These men with Corliss Sul- 
liv.'in, Joseph Hostetler, Richard Cobb 
and A. V. Cannon, compose the board 
of directors. 


Will Build Plants 

The New Jersey Zinc Co., one of 
the oldest and largest zinc companies 
in America, was organized in 1848. 
Its ore properties are located in 
various parts of the country, and in- 
clude the Franklin, N. J., mine from 
which a high quality ore is secured. 
The company now is operating zinc 
oxide, lithophone and. slab zinc plants 
in Pennsylvania, Virginia, Illinois, 
Wisconsiq;; Kansas and Oklahoma, and 
contemplates the erection of addi- 
tional plants at strategic geograph- 
ical points* Construction work will 
be comrafneed immediately on plants 
in Color^lo and Pennsylvania. 

The G. & R. Foundry & Machinery 
Co., Terr^ Haute, has purchased the 
plant of fie Crawford & McCrimmon 
Co., Brazil, Ind. This gives the parent 
company additional gray iron casting 
capacity which is fitted to handle work 
up to 10 tons, and also affords additional 
brass and bronze casting facilities. The 
officers of the G. ft R. Foundry ft Ma- 
chin^iT Co. are Sam T. Greenberg, presi- 
dent; ‘Frank H. Reynolds, vice president; 
Charles Haze, secretary, and H. Steven- ^ 
son, trea.surer. 



Methods for Molding Smoke Stacks 

The Ri^gfin^ Providedl (or Green Sand Corea Prevents Them (rom Bending and Per** 
mita the Production o( Much Thinner Gaatmga Than la Possible 
When Usm^ Dry Sand Corea 


MOKE stacks such as are 
commonly used on steam 
tractorsi portable sawmills, 
etc., are usually made of cast 
iron, of round section, the lower end 
curved and flanged to fit the boiler, 
while the upper end generally has some 
style of bead on 
the outside with a 
grooved seat and 
locking lugs "for 
holding a spark 
arrester screen. 

Fig. 1 shows a 
typical stack of 
this kind. The 
ordinary way of 
molding this cast- 
ting would be 
from a split pat- 
tern, with a dry 
sand core, made 
in a half box and 
pasted, but in 
foundries where a 
great many of 
these stacks are 
made, some method 
of making the 
core in green 
sand has generally 
been developed. 

This is not only 
to eliminate the 
cost of cores and 
fitting the same, but 
also to relieve the 
usually congested 
condition of the 
core room. The 
rigging employed 
in some of these 
methods is shown 
ttt the accompany- 
i n g illustrations. 

Fig. Z shows a 
cross section of 
the stack illus- 
trated in Fig. 1. 
where the green 
sand core ‘is 
9 tr%ck np by turn- 
ing as in a lathe. 

The arbor upon 
which the green 
•and is struck 
b made of cast 
lrc^,iCaves» Mtcd 
onto tilirae cast 
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iron heads. An end view of one of 
these staves is shown at A. It is made 
in the form of two ribs or “fins'* about 
^-itich high by j4-mch thick, with 
slotted perforations between the ribs, 
to facilitate the escape of gas into the 
center of the arbor. The cast iron 


heads to which the staves are bolted 
arc shown at li, C and D* The gas pil^ 
center E serves as a spindle upon whkh. 
the heads are strung for convenience 
in building, as well as for strengthening 
the arbor. The ring, H, with fins on the 
outside similar to the arbor is slipped 
over the smaU 
end of the arbor, 
and wedged in 
place. This is to 
permit the strik- 
ing up of an en* 
larged diameter at 
the base of the 
stack. Of courser 
if the arbor were 
made in one piece, 
of this shape, it 
would be impos« 
sible to remove it 
from the casting. 
A dry sand ring 
core, G, makes 
the seat for the 
spark- arrester 
screen, with its 
locking lugs. An« 
other dry sapd 
core, F, cores out 
the undercut 
where the base of 
the stack fits the 
boiler, and also 
makes the oval 
shape of the base. 
In making this 
green sand core, 
the arbor is set iin 
a sand bin, the 
heads B and D 
fitting into corre- 
s p o n d i n g seats 
provided for^ thai 
purpose. Thes^ 
heads are tumet 
in the machim 
shop, to maki 
them perfecti: 
cylindrical. T h < 
sand is packet 
over and betweei 
the fins of th 
arbor by hanci 
the motder tum 
ing the arbor a 
he proceeds wit 
the rammtni 
After the arbo 




no. i-nna and end view or typical smoke stack m t-LONotTUDiNAL section of 
casBnq with coke in puce no. s — sugntly ddverbnt style of smoke stack 
no. 4--9B1E COBB IB MADE IN A HALF COBBBOK, THE TOP OF THE BIDS 
POSMBD IN SHELLS AND THE (ENTER TOP SORPACE STRUCK OUT • 
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is completely rammed or packed, the 
molder sets the “strike” ajcainst the cor- 
rectly located stops, and slowly turns the 
arbor one revolution This cuts the core 
to exact size. After setting the dry sand 
cores, /•' and 6\ the green sand is slicked 
and faced with plumbago. The green 
sand core is now ready to be .sot into the 
mold. The arbor projects through the 
ends of the flask, and as the holes in 
the flask ends, the prints on the pattern, 
and the arbor heads, have all been made 
to exactly the same si/e, it is impos- 
sible for the core to shift. Also on 
account of the stiffness of the arhor, the 
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has F-iiolchcs cut in the ends for bear- 
ings to support the ends of a cast 
iron arbor. Fig. 5 shows an end view 
of this arbor, a half square cast shaft 
with wing bars cast on, about 5 inches 
apart. The last two bars on the base 
end of the arbor are left small enough 
to permit removal of the arbor from 
the casting. Special gaggers arc used 
to lielp support the sand in the enlarged 
base end of the core. These last two 
bars might he made to desired size, 
slipped over the arbor loosely, and held 
in i)lace by wooden wedges. After the 
lower half of the e(»rc is rammed, loose 
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made standing in a vertical position, 
the center being rammed in green sand 
and left standing in the drag, while the 
outside is coped off. Any bead at the 
top in this case is usually made with 
a ram up core. 

Fig. 6 .shows diagranimatically a meth- 
od of making a green sand core in a 
whole corcbox similar to dry sand 
corcroom practice. The arbor A, similar 
to the arbor used in Fig. 4, is rammed 
in one half corebo.\.. This will be the 
(Irag half of the core. It is essential 
that the arbor be located exactly in the 
corcbox, as shown by the previous 



KlU. .V-ONg OF TIIK .MtltOIl WI.NCS KlU. G- E.M) VIEW OF TWO PART COKEBOX Flf!. 7- SlIOWI.NTj DETAIL OF IllNUKB KIU. 8 -SECTION AND END 

OF A niKE BAHRI-ai PROVIDED WITH WOODEN PEUH TO CARRY THE SAND 


core cannot raise or buckle in tlie cen- 
ter. For these reasons it is possible to 
produce castings with a thinner metal 
section than with dry sand cores. 

Fig. 3 shows a stack similar to Fig. 
1, except that the oval base slopes more 
gradually into the round pari of the 
stack. In this case a much larger dry 
sand core on the ba.se end would be 
required, while a corre.spondingly smaller 
part of turned green sand core could be 
used, if made by the method shown in 
Fig. 2. 

Fig. 4 shows another method of mak- 
ing this in green sand, better adapted 
to this shape of stack. The lower half 
of the core is made in a half corcbox, 
similar to a corebox to be used for 
dry sand, with the exception that it 


cast iron shells, A and B, F'ig. 4, are 
placc<l on the corebox. being located by 
dowell pins, 'rhese shells arc tucked 
hy hand through the open center ends. 
The center part is then rammed and 
struck olT with the strickle C, If the 
iippcr end is of such delicate shape that 
it cannot be made to stand up in green 
sand, dry sand ram up cores may be 
placed in the corcbox before ramming. 
After the core is made, it is lifted by 
means of the F-ends, which arc set in 
corresponding notches in the ends of the 
flask. 

In case the stack is a short one, the 
whole upper half of the^corebox may be 
made in the form of a shell, the upper , 
half of the core being rammed through 
the open ends. Short stacks are often 


method. Tiic other half core B, is 
rammed without an arbor. After both 
halves have been rammed and struck 
olT even with the parting, the two 
half boxe»rc swung up to position C, 
then swiin|^ back together until A is In 
its original position. B is then thrown 
back, to its original positon, and the 
core is ready to be lifted out of A and 
into the m^d. Fig. 7 shows a plan of 
the hinges for this ' complete corebox. 

One of the advantages of a green 
sand core is that it does not settle, as a 
baked-sand core does. How this fea- 
ture is sometimes utilized to get a per- 
fectly round core of large dimensions, 
say three or four feet in diameter, is 
shown in Fig. 8. is a cast sleeve, 
about 5 inches smaller than the outside 
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diameter of the required core. is a> 
flange, turned outside to the exact size 
of the desired core. C shows the half 
inch holes which are spaced about 3 
inches apart over the entire surface of 
the sleeve. Before ramming the core, 
wooden pegs are driven into every other 

Six Propeller 


T THE Puget .Sound navy yard 
and at souk* of the Seattle 
foundries, it has been the 
custom for buiiie time when 
making propeller blades and wheels to 
employ only one mold for an eiilire 
urder. Several months ago one mold 
served to cast six Jdon blades and re- 
cently four 560()-poinid bla<les wete east 
111 a similar manner. The iimld used 
for tliLs last job as well as the fourlli 
easting made in it are in tlu- 

aecompanying illustrat ion. 

The flask is the ordinary e.ist-iron. 
built' up type, sides and eiuls having l>e« ii 
cast .separately and afterwaid bolted to- 
gether. The drag is provided with bars 
as well as the cope for the reasoi- ihat 
the casting is poured in a vertical posi- 
tion. The bars also aid materially in 
assisting the mold to retain its ^hape 
and rigidity while se\er€il castings are 
being made in it. 

The blade is molded in a liorizorital 
position but after the mold lias been 
dried, cored and closed it is turned up 
on end and cast in that position with 
tlie huh uppermost. 'I'lie sand used 
for facing is a w'cstcrn product .similar 
to Albany sand. When used for the 
purpose under consideration it is bonded 
with molasses water. After tlie mold 
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hole to help support the sand. The other 
holes are for vents. A flange B is 
bolted on either end of the sleeve, and 
the intervening space rammed with green 
sand. It is then struck on the outside 
with a straight edge. The arbor may 
be rolled along a special wood track 



BY J. L. SENDNER 

is fmi.shed it is surlacc-nailcd closely 
in ordinary dry sand fuactice. Tt is 
then placed in the i»ven and baked 
thoroughly. The sections an- as<embied 
and the mold js poured. 

The casting is removed shortly after 
the mold is poured. The latter is al- 
lo\M‘r| to cool and it is llicii sprayed 
with mola.sses water and patched, if 
necessary. A thin coaling of plumbago 
wa.sli is then applied and the nioh! plaei‘d 
m the oven to remain over night. 'I'he 
following dav it is taken out, assembled 
and cast and the same program repealed 
.ts has been outlined 

DifYers From Common I'racticc 

ll is common practice where the 
blades arc made in loam to use the 
molds more than once hut usually the 
only part .saved is the brick work. A 
new coating of loam has to be swept 
on, finished and dried for each cast- 
ing. The mclhod herein dc.scribed and 
illustrated does aw'ay with the bulky 
and expensive loam w'ork and is quite 
economical when compared to the usual 
dry sand practice of providing an en- 
tire new nurld for every casting. The 
largest ca.stings made from the type 
mold here shown were two 
4-blade solid wheels. The largest iinm- 


while the core is being moldcdi to pfo- . 
tect the .sand from the floor. - Or, ft . 
spider may be cast in the flange9> and ft 
large sliafl put through the center, 
which will act as a support. In any 
kind of green sand core work, good 
ecpiipment is essential. ^ 

in One Mold 


her of blades ea.st off one mold has 
been '^ix, but the mold as shown in 
the accoinpan> ing illustration could be 
used, in the writer’s opinion, for at 
lea-st 11) additional ca*itings. 

Acquiree Plant of Arcade 
Malleable Iron Co. 

The* Baldwin Ch-ain & Mfg. Co., 
Worcester, Mass., has acquired the Ar- 
cade Malleable Iron Co., which has 
been doing busine.ss in that city for 70 
year.s. Alonzo Ci. Davis, president and 
general manager, wdio has conducted 
the business since the death of Paul 
B. Buckingham, son of George B. 
Buckingham, a former ow'ucr, about 
two years ago, retires with the change 
in ownership. The company ha<s re- 
organized with the same oflicers a.s 
that of the Baldwin Chain & Mfg. 
Co., George T. Dewey ^ being presi- 
dent and William II. Gale.s, treasurer. 
J. Denison Kenyon is general manager. 

Williams, White & Co., Moline. III., 
have purchased steel for the erection 
of a new foundry building, 325 x 150 
feet, with a covered, material yard. 
The Clement A. Hardy Co., Chicago, 
is acting as engineer. 








DHT tAMD IIOLD FOB PBOPCLLBR BUPB AND PODHTH GA8T1NQ MADB FROM THIS MOLD-IHB CASTING IS MANGANEOB BRONZB FOVBBD FROM 

TWO RUNNBRS AND HAS TWO LARQB RISERS FOR TEBDBB8 



Investigation of Silicon Reviewed 

Investigations Forty Years A^o Were Handicapped by a Limited Knowledge of Analytical 
Methods, but Professor Turner's Work Gave a Clear Indication 
of the Effects of Silicon on Cast Iron 


EMINISCKNCES of the pi- 
oneer work done 37 years 
ago in studying the clTcct of 
silicon ill cast iron was given 
by Prof. T. Tumor, Birmingham uni- 
versity, in an address before the 
Coventry branch of the Institution 
of British Founclrymen, recently. The 
speaker called attention to the fact 
that all cast iron contains carbon, 
silicon, sulphur, phosphorus and man- 
ganese. He said that manganese is a 
metal and that sometimes other metals 
are present in cast iron. Small quan- 
tities of chromium and of nickel, or of 
copper, might he added to cast iron to 
give a denser structure. However, 
excluding manganese and other met- 
als, the four elements which are 
always present in larger or smaller 
quantities arc all specifically lighter 
than iron. The result is that bulk 
for bulk cast iron weighs less than 
pure iron, and the larger the propor- 
tion of non-metals present the lighter, 
or the less dense, would be the cast 
iron. 

Professor Turner said that all 
foundrymen arc familiar with the 
properties of carbon in various forms 
such as coke, charcoal, or graphite. 
Most of them also know the proper- 
ties of sulphur; at all events they 
know it as brimstone, a yellow sub- 
stance which burns readily in the air 
with a pungent and somewhat dis- 
agreeable odor. Phosphorus is gen- 
erally known because it is used 
^hcii mixed with various substances 
for making matches and other prod- 
ucts, but foundrymen often wonder 
what kind of material is silicon, and 
why so much is said about it. It 
was pointed out that silicon in its 
pure form is not unlike graphitic 
carbon, except that it will not blacken 
the hands in the same way as plum- 
bago will when rubbed between the 
lingers. Silicon is one of the most 
conunon elements found in nature, 
but it occurs in combination with 
oxygen, forming SiOa, a common 
form of which is sand. This oxide 
of silicon is known as silica. It 
frequently occurs in iron ore, and the 
result of heating the iron oxide and 
the sand in the ore together with 
coke, is that the iron oxide and part 
of the silica arc reduced to metallic 
Iron and silicon. 'This silicon is dis- 


Ambition’s Incentive 

URN UR is a name tvhich stands 
out among the pioneer investi- 
gators of the metallurgical char- 
acter of cast iron. Students of 
cast iron metallurgy appreciate the 
value of Professor Turners work 
to the foundry industry. Therefore, 
his reminiscences and conclusions 
given in this article are interesting 
to all foundrymen. When it is 
realhed hoxo much work has been 
carried on in the intfcstigation of 
the effects of silicon in cast iron, 
it may be asked whether the same 
amount of investigation carried on 
to determine the effect of the 
other tvcil knoxvn elements, which 
arc ahvays found in cast-iron, 
would not bring proportionately as 
much benefit to the industry. Prob- 
ably rot, because enough has been 
found out about the effect of these 
elementsS to indicate that their gen- 
eral influence is not as Jfronounced 
as is that of silicon. However, 
many facts might be learned from a 
searching investigation of the effect 
of the different ga.u\x on the prop- 
erties of cast iron if c.rprrimcnts 
xvere carried on as thoroughly as 
were the experiments ivith silicon. 
The fact that accurate determina- 
tion of gases and detection of the 
state of their exigence in iron is 
a difficult analytical operation should 
not hinder, hecau.xe this obstacle 
is no greater than those ahead of 
Professor Turner when he started 
his investigations. His work is an 
inspiration to younger metallurgists 
ambitions for research. 


solved in the iron to form a silicide 
of iron. 

Accurate knowledge of the composi- 
tion of cast iron dated from about 
60 years ago. Professor Turner said 
that the earlier analyses of cast iron 
were often entirely erroneous; for 
instance, large quantities of calcium 
and of aluminum were sometimes re- 
ported being present, and the quantity 
of sulphur or even of phosphorus 
was not correctly given. The first 
step then, was to apply chemistry in 
such > a way that all quantities of 


tlie.se foreign elements could be accu- 
rately determined. In England Dr. 
Percy, who had been called the father 
of English metallurgy, and who was 
professor of metallurgy in the Royal 
School of Mines had most to do with 
developing the analysis of cast iron. 

Immediately after the Crimean war, 
during which time cast iron cannons 
were used, it became necessary to 
obtain a stronger material for guns 
than had hitherto been employed. 
Therefore attention was devoted to 
the improvement of the quality of 
cast iron, w*hile side by side with 
these efforts Bessemer was introducing 
his marvellous mild steel. Professor 
Turner said that it was not possible 
then to determine, by analysis, whether 
a cast iron was good, bad or indiffer- 
ent for any particular purpose. Be- 
cause there are many variables which 
control cast iron and these were not 
understood. It is not a pure mate- 
rial, it is not a chemical compound, 
but it is a heterrogeneous mixture of 
various elements, compounds and solu- 
tions, .ill united together. If one 
constituent of the metal was varied, 
and the others also changed to some 
extent, it was impossible to know 
whether the results secured were due 
to one element or to the action of , 
sever.il cle.ment3. 

Under these circumstances Robert 
Austen in one of his lectures, when 
the speaker was a senior student un- 
der him, urged that someone should 
ascertain the influence of silicon ■ on 
iron and steel. With this object 
Professor Turner started experiments 
about 1883. The essential idea of 
the research was to start with the 
purest material that could be obtained 
aiid add to it the element whose effect 
on the it was desired to observe. 
The element silicon was selected for 
the first series of experiments. The 
metal tised as the basis for the ex- 
periments was made by melting 
wrought Iron in a crucible packed with 
the purest charcoal obtainable. The 
iron was melted and well stirred, then 
poured out The resulting iron was 
white. A great many samples 6i this 
kind were made and the best of them 
were broken and mixed together for 
a further .melt so as to get a uniform 
quality. The material, was, as 
as possible a /pure commercial ntate- 
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rial composed of carbon and iron. 
At that time the only ailicon iron 
obtainable contained 10 per cent sili- 
con, and it also had more than 1 per 
cent manganese. Considerable time 
was spent in trying to get rid of the 
manganese, but it was found impos- 
sible to do this without also remov- 
ing the silicon. To the first test bar 
no silicon was added, and the sub- 
sequent proportions of silicon in the 
meital sought were 0.5, I, 1.5, 2, 2.5, 
3, 4, 5, 7.5, and 10 per cent respec- 
tively. 

Professor Kennedy, who was at that 
time professor of civil engineering in 
University College, London, advised 
as to the shape of the test piece and 
the method of making mechanical 
te»ts. The lecturer exhibited the orig- 
inal pattern from which the bars were 
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cast iron. To illustrate how science 
has progressed in the interval, the 
speaker said that firms will guarantee 
their iron to have a tensile strength as 
high as 38,000 pounds per square 
inch and will maintain that for a 
period. It is not uncommon now to 
have cast iron with a tensile strength 
up to 47,000 pounds per square inch, 
and authenticated tests have shown 
more than 50,000 pounds per square 
inch. But up to the time when the 
experiments reported by the speaker 
were made, there had been no British 
iron recorded of a strength of 35,500 
pounds per square inch. 

Carbon exists in iron as free or 
graphitic carbon and as combined 
carbon, it was said, and the best way 
to illustrate the difference between 
the two forms of carbon is to take a 


the limited knowledge of <iietaUlitnf:^ 
held at that time all sorta of ^ 
takes were made. In the first place' 
some tried to mbc irons togejEhcr 
without a proper knowledge of their . 
composition, or without chemical an* , 
alyscs to guide them. Thus silicon 
was condemned, not for any fault 
of its own bbt because it was used 
in wrong proportions. Anyone Ob'* 
serving the results of experiment 
would know at once that it is only 
with a correct percentage of silicon 
that a suitable result can be obtained. 

Other experimenters neglected the 
fact that the metal would be pro- 
foundly influenced by the other con- 
stituents, such as sulphur, phosphorus^ 
manganese or even total carbon. It' 
may thus be seen that while silicon 
was the controlling clement in the 
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CENT SILICON FIQ. 2— HARDNESS DECREASED UNTIL THE IRON CONTAlNEn 
PER CENT SILICON 


cast. These bars were about 1-inch 
in diameter and 12 inches in the clear. 
They were designed so that a straight 
pull would be secured when they were 
placed in the testing machine. The 
results of the tests made, are shown 
in Fig. 1. It shows that the crushing 
strength increased as the silicon was 
increased up to slightly less than 1 
per cent and then with further silicon 
additions the crushing stren^h grad- 
ually fell off. H 

The tensile strength increased and 
reached its maximum with about 1.8 
per cent' of silicon, and then, with - 
more aikoon gdded, the metal lost its 
high tensile properties and gradually 
became a weak and brittle material. 
The pure cast iron was hard although 
it- could be cut with a tool. With 2 
per cept silicon in the iron the car- 
bon is chiefiy in the free state and 
the iiloti b gray. This , composition 
coftesponda with 35,500 pounds per' 
sqtiai:e ihch» which at that time was 
tbe.'feeord tensile strength for British 


few turnings and rub them on the 
palm of the hand. If wrought iron, 
steel or white cast iron turnings are 
so rubbed, the 'hand will remain clean. 
But if the same thing were done with 
gray cast iron, or any iron contain- 
ing free graphite, the hand would 
be polished with the praphitc which 
would come out of the iron, showing 
the carbon to be in the free condi- 
tion. The scries of experiments which 
were made showed that one could 
commence with white iron and by 
adding silicon could convert the white 
iron into gray iron which would in- 
crease in the intensity of its grayness 
with the addition of silicon up to a 
certain point It thus may be seen 
that there is a certain proportion of 
silicon which gives the best results. 

The speaker said that Gautier in 
France, Keep in America, Ledebur in 
Germany, and a number of other ob- 
servers took up the idea of strength- 
ening cast iron by thp addition of a 
suitable proportion of silicon. With 


foundry one must always bear m 
mind that the proportion of silicon 
that would be required in a particular 
mixture would depend upon varioua 
circumstances. Professor Turner went 
on to say that the most important 
factors are first, the proportion of 
other elements that were present; 
and second, the rapidity of cooling, 
because rapid cooling tends to keep 
the iron and carbon combined. In 
other words chilling tends to retain 
the carbon in solution and to give 
a white iron, while slow cooling gives 
the graphite time to separate and 
make the iron more gray. A small 
casting will cool more rapidly than 
a big one, and a casting made In a 
chill will cool more rapidly than one 
cast in sand. 

Professor Turner went on to say 
that it must b'e remembered that the 
effects of the proportion of sili^n 
which was fqund in the iron in his 
experiments would gnly be the same 
when all circumstances were the same 
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as they were in liis cxixtriinents. 
There wore three things to be re- 
membered ill reference to thobe cir- 
eiinrslances: hirst, that a pure cast 

iron lower in eaibon than usual was 
started with, so tlial there were no 
interfering clciiu'iits present ami noth- 
ing unusual except the somewhat 
smaller proportion of carbon; Second, 
that the casting was 1-inch in diameter 
and; Third, that his samples were all 
cast in an ordinary green-sand mold. 
Under those conditions 1.8 per cent, 
or thereabouts of silicon, will nive 
the best tensile strength, so far as 
known up to the present time. 

Note Effects on Hardness 

One of the most rcniarUable things 
in connection with silicon is its ef- 
fect upon the hardness of cast iron 
At the time of the author’s experi- 
ments there was no metlmd known 
of determining hardness in metals, 
that is, no recognized method, though 
there had been certain cxi)erimenls 
along this line. Therefore, a method 
of testing hardness was devised h} 
the author. A weighted diamond was 
used for this jnirposc and the dia- 
gram ill Fig. 2 shows the eHccts on 
hardness of difTcrent iiioportions of 
silicon. 'I'he firs*! sample contained 
practically no •silicon and wa^ snlTi- 
cienlly hard to scratch gla^s laadily. 

With the addition of silicon, the 
hardnc.s.s rapidly fell until a material 
was obtained, whioli could he easily 
turned or cut. The iron with a]>ont 
2.5 per cent silicon gave the nui\iinnm 
softness. The addition of inoic sili- 
con increased ihc haidness. The 
changes showed that in all probability 
there arc two ctTccts jn'oceeding side 
h> side. There w'a>. .in immediate 
effect, making the mettil soil, ami an- 
otlier effect, which came in more 
pronouncedly afterwards and made 
the metal hard. The explanation is 
that the silicon when fust added 
threw the greater part of the carlion 
into the free. form, 'riic purer the 
residual iron, the softer it hecaine 
until the point was reached where 
practically all the combined carbon 
was changed to graphite and the iron 
was perfectly soft ami could not posN 
sibly he made .softer. Therefore, all 
the silicon afterwards added, like 
any other element that went into solu- 
tion tended to harden the iron. The 
formation of a solid solution always 
leads to a hardening of the iron; the 
silicon, even from the beginning, was 
hardening the iron, though this effect 
was disguised by that resulting from 
throwing out the carfmn. As tlic car- 
bon w-as thrown put the effect of the 
.silicon was gradually more and more 
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evident until the curve in the diagram 
became almost a straight line, indi- 
cating that the hardness increased 
j)ro]jortionally with the increase ol 
silicon. 

'J’liosc experiments only dealt with 
metal containing up to 10 per mil 
silicon. Fxperimi Ills since ha\o been 
conducted by many inamifacturct.s in 
dilferenl parts of the world, with the 
object of using fcrrosilicoii made in 
the electric furnace and cont.aining 
higlier perron iages of silicon. )*'.xpcri- 
meiits have h‘ccn made with propor- 
tions of silicon as high as 50, 75 and 
90 per cent. On examining a melting- 
point diagram illustrating the proper- 
ties of iron lich in silicon the im- 
portant point to notice is that ii a 
start is made with iron melting at 
l.SOO degree^ Cent, or ihereabonts and 
silicon IS added to it in .sncces^i\ i ly 
increasing proportions, the melting 
jioint of the mixture falls until tin* 
relative proportion of silicon to iron, 
called a eutectic, reached. 'Phi^v 
occurs when the proportion ol silicon 
by w'cight i.s soincthing under 20 per 
cent. On adding more silicon ;i com- 
f)«uuicl, Fe!^i. which has a higher 
melting point is formed With still 
more «ii‘con addition a second cnlec- 
tic is ic'rmeil and tln'ii the melting 
point rises steadily to that of sili- 
con, about 1425 degrees Coni. 'I'here- 
forc if it is desired to obtain a cast- 
ing rich ill silicon, as for instance, 
in making .icid-proof vessels, as much 
silicon as can be introduced without 
reaching the enlcctic ])oiiit should be 
arldcd \\ bell tli.'it amount is passed, 
the melting point rises and a inaleri.'O 
is obtained whicli is difticnif to lian’die 
However, as long as the silicon 
kcj)! somewhere in the iieighl)orlif)od 
of 18 per cent it is e.is> to melt tlie 
mvlal and pour it into a mold. 

InfUteiue of Cnrhoji 

It has been s.iid that the effect of 
silicon depends upon the amounts of 
the other elements present, particii- 
l.iily of carbon If the total carbon 
IS hig'h, in the neighhorhood of ,V5 
or 4 per cent, relatively little silicon 
is requited to throw out .some of the 
carbon in tbe form of graphite. It 
is known hv experience that if the 
graphite begins to form and the nielal 
is mainUiined at a high temperature 
the remainder of the carbon will 
precipitate out. P.ut if the carbon is 
low, in the neighborhood of 2.5 or 
2.75 per cent, it is ncces.sary to add 
more silicon to throw the carbon out 
of solution. Knougli silicon must be 
added to form the low^er silicide of 
iron, and to leajirc behind only enoiigrh 
free iron to retain the carbon. , In 
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other words, the siltoon for the pur- 
pose of solubility uses up some of the 
iron, and then begins to throw out 
the carbon However, if there is 
little carbon present, more iron is 
free to be combined with sonic other 
element before the carbon can be 
thrown out. Therefore, the primary 
or fumlamntal effect of silicon is up- 
on the carbon. One result of this is 
that tiic more carbon that is thrown 
out of .solution the less the metal 
contracts because the carbon is light 
and bulky when in the free state. 
Hence, in making a casting with white 
iron, more contr;iction must he al- 
low (<1 for than when makiing a gray- 
non casting. When the wdiite iron 
iise»l in the malleable trade is an- 
nealed an cxpan.sion takes place, and 
the net result of the extra contraction 
and the subsequent expansion makes 
the contraction of malleable iron ap- 
proximately the same as that of ordi- 
nary gray iron. 

Contraction I'cst 

There is no better rough test of the 
character of an iron than to determine 
its contraction. Such a test wa.s first 
suggested by the late W. J. Keep, 
Detroit. 'Phe practice is to pour a 
small quantity of metal into a mold 
exactly 1 foot long. The ends of the 
bar arc determined by a east-iron 
\oke. After the bar has cooled a 
small wedge is put between the yoke 
and the l),ir to measure the amoniit of 
contraction. It has been found that 
the character of the product can he 
predicted with consideiablc certainty 
when its contraction is known. 

If phos])hori:s and silicon arc pres* 
eiii tog^etlier the result is gray iron 
with phosphide eutectic. The main 
portion of a deep gray iron is sili- 
cion.-, iron oi silico-l'crrile and the 
graphite i^ in big flakes. Such an 
iron is not of the best grade. To 
improve the quality it is necessary to 
distribute ilie carbon and, as f-ar as 
possible, to disseminate phosphorus. 

1'hc iron wdiirh has the best phystical 
properties combined with good ma- 
chining qualities, having density wn*th- 
ont un^iie hardness, a high tensile 
'Strength and a capability of wearing 
well, is one which contains just suffi- 
eient silicon to throw out the greater 
jiart of the carbon in the free state, 
but to leave sufficient combined car- 
bon to be just under the eutectoid 
proportion. 

Professor 'Purner said that the 
proper use of silicon is the key to 
tlu* management of foundry irons. 
’Phis can be done without any in- 
creased co.st.' It i.s no-t necessary to 
buy ferrosilicon, because pig iron can 
he .S4‘ciired containing enough silicon. 



Steel Foundry Starts Operations— I 

Sweep Is Moved Vertically on a Screw Spindle and Guided Horizontally by a Cam 
Groove on the Same Spindle — Drying and Annealing Ovens Have 
Been Built to Conserve Heat 


OAK TNG prices of raw ma- 
terials and steadily advancing 
labor costs make it essential 
for foundrymen to study more 
carefully than ever before, ways and 
means for reducing operating expense. 
Wages and material costs are items be- 
yond the control of most ])rodiiccrs of 
castings at the present time, and it is 
only by trimming expense items here 
and there that many arc enabled to keep 
their production costs within bounds. 
All excellent example of the value of 
this attention to small particulars and 
the infinite number of small details 
which multiplied make up mounting ex- 
pense, is furnished by the Vulcan Iron 
Works, Wilkes-Barre, Pa. This estab- 
lishment which was described in the 
June 1 issue of Ttif. Founukv, was built 


the work at a minimum cost and save 
expense wherever possible. 

B. L. Weaver, the superintendent, em- 
phasizes the need of the engineer to 
understand and appreciate the foundry 
problems and the importance of the 
foundry calling attention of the engineer 
to changes which could he made in the 
design of the pattern to make the cavil- 
ing a more practical foundry problem. 
Two instances will sulVice to show how 
mutual co-operation between the design- 
ing engineer and the foundryman de- 
veloped the best means of making a 
casting. 

Designs Are Changed 

An example of this is a runner for a 
speed ring, shown in Fig. 5. The pattern 
as received by the foundry was not prac- 


from the edge 3 inches. The bands were 
made slightly heavier to allow more 
metal for finishing and the castings now 
arc made with little difficulty. Both of 
those change.s increased the cost of 
finishing, hut more than saved this cost 
in decreased foundry losses. 

'('he value of cu-operation again was 
dinion.strated when the pattern for the 
v^peed ring for a hydraulic turbine, 
shown in Fig. 6, gave trouble. The 
vanes of this ring are hollow «and the 
sections of the vanes where they join 
the top and bottom rings are much 
thinner than the sections of the rings 
at these points. The vanes in such a 
easting naturally cool quicker than the 
rings by reason of this difference in sec- 
tion and the strain caused cracking. 
This defect was remedied b y 



last year. It was designed by Westing- 
house, Church, Kerr & Co., New York, 
in accordance with the ideas o( B. L 
Weaver, foundry superinteudeii'i. 

Since the plant haft been put into 
operatum, two prime principles of keep- 
ing down cost.s are emphasi/ed. One of 
these is the insistence of mutual under 
v*taiiding between the engineer designing 
pattoms and the foundryinaii. and the ' 
other is the operation of all the fiu 
naces, ovens and other equipment to do 


tical because the vanes w'crc tapered 
almost to a feather edge and if molded 


that way they would have cracked. It 


also was found that the bands at the 


top and bottom needed a heavier finish 


than was allowed in the iiattern in order 


to come clean when machined. The 


feather cdge.s of the vanes were thick 


ened to J/^-iiich and now the vanes are 


niechaiiicall> ground to a feather edge 


after the ca.stmg has been made and an 


ncalcd. This grinding extends back 


changing the radii 


where they join 


adding 


was necessary to 


the top and 


ring because tin 


forms the hollow 


rise or fall 


could not he 


position. 


on the 


slight variation 


the rings and 
metal. It also 
add metal to 
bottom speed 
core which 
vane tended to 
slightly and 
held exactly in 
increase of metal 
took care of the 
in the casting due 
to the core rising 
or falling. Portiont 
of a mold for a 
similar casting are 
shown in Figs. 3 
and 4. P'ig 3 shows 
the drag which ha*s 







Fir. I-TIIE MOLD FOB A BTCKL mmt LS SWEPT UP AND DBIED-^^OKES ARE THEN PLACED l.N POSITION IN THE rE.\TER AND AFTER THE COVFJI 
CORES HAVE BERN SET AND WEIGBED THE MOLD 18 READY TO POVR-.NOTE THE SPINDLE AND SWEEP- TO 
THE BIOIIT WITH THE CAM TO OUIDK THE ARM 
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been dried in the oven for 12 hours. The 
cores, shown as the darker portion, are 
located by V shaped notches in the mold 
as shown at A. The gate is a double 
swirl-type. The metal comes down 
through a round vertical gate to the drag 
and then flows through two horizontal 
runners at right angles to each other. 
These horizontal runners are set tangent 
to the ring. 7'he entering metal, there- 
fore, reaches the ring at' two points 
simultaneously and is directed around 
the circumference. The location of the 
gate may be noted at B. As the cores 
are set, they .are secured to the under 
side of the drag by wires fastened to 
gaggers or bolts. In this way the cores 
are held fast when the drag is turned 
over on the cheek which is shown in 
Fig. 4. Coreprints which form the hol- 
lows ni the vanes are located in the 
holes at C. 

The cheek consists of three flasks of 
the same thickness as the one shown, 
and underneath them is a false cope. 
The flat strips under the chaplets are 
steel chills which cause the metal be- 
tween the vanes to set quickly when 
the mold is poured. After the mold is 
ready for closing the drag is placed on 
top of the check and the whole bolted 
together. The entire mold then is rolled 
over on a plate so that the drag is 
underneath. The pattern in the cheek 
section is next withdrawn. The whole 
mold ready for casting is then placed 
in the drying oven and baked for 36 
hours. It is necessary to give, the drag 
a preliminary drying because of the size 
of the mold and the large amount of 
green sand at the center. Some molds, 
even though as large as this one, which 
have dried cores in the center, do not 
require preliminary baking of the drag. 

Novel Spindle and Sweep 

A mold in which the center is made of 
dried cores is shown in Fig. 1. This is 
made in six flasks 12 feet square and 
12 inches deep. It is first swept up with 
the sweep shown in the insert. Fig. 1. 
This sweep travels on the screw . spindle 
as shown. Each turn of the spindle 
raises or lowers the sweep arm a certain 
amount ae determined by the screw. It 
can be ijed for different molds by 
changing the forming plate which is 
bolted on the end of the arm. The 
grooved ring shown travels vertically 
along the shaft and serves as a guide or 
cam, for the rotating swee^ .gim. The 
groove which is Ailed with otl regulates 
the arm of the spindle hy gfrinding the 
cam roller which protrudes into it from 
the am. The ring is not round hut is 
formed by two semicircles ioiUjcd by; two 
straight lines. .The cm hi foUoirifig 
this modlAed circle controls ^ ii^ove- 
ment of the sweep so that the resulting 
mold takes the same form. Thus the 
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in effect two semi 
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Fia. 6-TlIlN EDGES ON THE VANES OT THIS 
GA8TINO CAUSED CRACKINO AS FIRST MADE 

planes. The planes' b’etween the 
two cylindrical portions allow the cast- 
ing to be split in halves without destroy- 
ing the semicircular section. This is 
done after the casting is annealed and 
the two halves are obtained in a more 
exact circle than if they had been cast 
separately and been subject to the shrink- 
age strains the effects of which are more 
or less neutralized when both halves 
are made in the same castings The 
straight lengths between the semicircular 
sections allow stock for splitting the 
pattern and the half cylinders then 
may be put together to form a 
cylinder without the use of 
liners. The large cores shown 
on top of the mold in Fig. 1 
are placed on those already 
set to form a 3-inch band on 
the easting. Coring this 
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Fia r—lUB DOUBUe-CNDED CORE OVENS NAVE LARGE GAfACtfT ; 

This necessitates a wide variety of flasks which may 
combined to make a mold of any desired size or 
ness. Flasks are made in sections 12 inches de^ 

a general rule. Then any nunbor %i 
flasks can be put together on top of e^ 
other to form a mold. These flaslm^ ai^ 
formed from plates bolted together its 
shown in Fig. 2. It may be noted at 4 
how the end and side pieces are 
Holes for bolting this section . to. 
which may be added above it are shoij^ti^ 
at B and around the top flange^ 
crosspieces which, like the irgmet 
made of steel cast in the home 
are bolted to the sides and ends tSurmu 
holes as shown at C They atso 
bt bolted to each other a|F,iii^k^||^> 
y ffip fpctiew ^ mrAL OI theii narrow slots in the crdiss'^ecem' 

AO|n^ VANBI lonita RiNOi From the frequency and length of these 
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FKl. H- coup: OVKNS \«P: IU'ILT SI) THAT WIIII.K rilKY CAN HOLD TIIK LO.NOPiST MOLDS TllKY CAN 
BK DIVIDED AND ONLY HALF OF TIH: OVKV CSKD WIIKN \LL IS NOT NKKDEI) 


slots it may be seen that any arrange 
ment of crosspieces eioild easil> ho 
made to^ suit any mold. 

A study of the desi};M of the dijinj' 
and annealing ovens and the operation 
of the open-hearth furnace reveals addi- 
tional innovations which have been 
originated to reduce operating costs. 
Two car-type drying ovens arc pro- 
vided. The.se ovens have doors at both 
ends so that cars may be placed or re- 
moved througjj^ cither end. One of the 
ovens is shown in h'ig. 7. In this illus 
tration a car of molds has been pulled 
from the oven and awaits unloading. 
The car is drawn from the oven by the 
crane shown in the illu.stration. A steel 
cable attached to the end of the car In 
pa.ssed through a sheave anihore<l in 


the door opposite the oven door and is 
engaged hy the crane hook. When the 
hook is raisetl the car is drawn for- 
ward. 'riio same crane lifts the molds 
from the car and places them for pour- 
ing. 

fir at I'oiisrrz’cd 

The ovens arc built no that one side- 
wall is lommoti to both as shown in 
I'ig. 0 'I'his reduced the first cost ol 
the oMii> and also conseivcs heat, for 
when hoth ovens are used simultaneous- 
ly, heat does not escape to the outside 
through this wall hut goes from one 
compartment to the other. Each cham- 
ber is 17 feet 7*.'i inches wide by 50 feet 
Kmg hy 11 feet 10 inches high from the 
platform of the truck which forms the 
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oven bottom. This gives a large .space 
to heat, and in order to conserve heat 
when a full charge is not available for 
drying, arrangements have been made to 
use only half of the oven. The division 
is secured by the use of a kiiinear roll- 
ing door in the middle, as illustrated in 
Fig. 8. When the door is left down on 
a sand seal between the two cars, the 
half of the oven which is not charged 
is cut off. 

The drying ovens arc heated with 
anthracite coal, pea .size being used. A 
fan C, Fig. 9, with a capacity of 6550 
cubic feel per minute furnishes the bla.st. 
The heat goes up through the port along 
the inside wall of each oven into a long 
narrow chamber, marked heat in the 
illustration. This chamber extends the 
enlire length of the oven and is covered 
at intervals with steel plates. These 
plates may he moved to regulate the 
flow of heat into different portions of 
the chamber and thus maintain an even 
temperature throughout the oven. After 
passing over the molds the gases are 
drawn out ihrough ducts along the out- 
side w'alls by fans. Unlike the arrange- 
ment ff)r the blast in which one fan 
serves both ovens, a separate fan 
provided for the exhaust of each. The 
fans both have a capacity of 3000 cubic 
feet per minute. The exhaust fans serve 
to draw the moisture from the cores 
and molds out of the ovens and have 
proved efficient for this purpose. Heat 
is prevented from escaping around the 
bottom of the trucks by a||^and seal. 
The temperature is regulated according 
to pyrometers. Cores arc heated to from 
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400 to 4S0 degrees Fahr. and inojds are 
dried at from 700 to 900 degrees. The 
difference in temperature for drying the 
molds is accounted for by the size of 
the molds to be dried, larger molds re- 
quiring a higher temperature and a 
greater length of time than the smaller 
molds. The majority of the molds can 
be dried in 7 to 10 hours. 

In addition to the two ovens described, 
two drawer-type core ovens have been 
installed for the smaller cores. These 
ovens also are heated with anthracite 
coal and equipped with thcriiiometcrs. 
All ovens arc designed so that fuel oil 
may be burned in place of coal should 
this be found expedient at any time. 

Will Establish Branch in 
Nitro, Va. 

The first commercial industry to 
locale at Nitro, W. Va., formerly the 
war department’s “smokeless powder 
city” will be the Central Foundry & 
Supply Co., Cohiinbus, O., w'hich lias 
purchased a factory site from the 
original purchasers, the Charleston In- 
dustrial Corp., of Charleston, W. Va. 
'file sale has been approved by the 
ordnance salvage board and the di- 
rector of sales, in accordance with a 
contract under which the government 
sold Nitro to the Charleston corpora- 
tion last December. The site which 
Nvas selected by the Central Foundry 
& Supply (Jo. consists of 5^5 acres 
and contafm such buildings as a 
sheet metal shop, a brass and iron 
foundry, a pipe and electric shop, a 
welding shop and numerous smaller 
structures. The purchasers will estab- 
lish a branch plant at Nitro. 


Apprentices Should Have 
Theory Training 

By 0. J. Rice 

Believing that every man employed in 
an industry is an integral part of that 
industry and that the training of men 
should have at least as much attention 
as the improvement of machinery, I sub- 
mit the following in support C. C 
Schoen's paper published in nhe Jan. 
15 issue of Thk Foundry. 'My experi- 
ence and observation gained in twenty 
odd years in the foundry industry leads 
me to believe that there is little Atten- 
tion paid to the development of good 
mechanics. * In fact most of the com- 
petent mechanics have been developed in 
spite of the management rather than by 
the aid of the executive force, I have 
heard' foundry managers lameiit the lack 
of skill and ability on the part of their 
employes. They seem to forget that 
these men were trained in some foundry, 
and they are limited by their training. 
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Some men have labored under the de- 
lusion tliat the machine would eliminate 
the skilled molder, but have discovered 
later that intelligence and training were 
a considerable asset, even in the opera- 
tion of a machine. 

The United States govcmineiit main- 
tains apprentice schools in several of its 
manufacturing establishments and as a 
result there is more or less iini>rovcincnt 
in the skill and knowledge of its em- 
ployes depending to a considerable ex- 
tent upon the ability of the instructors 
and the attitude and support of the 
management. 

There are ni.iny sound and pertinent 
suggestions in Mr. Schoen’s paper that 
.should be worked out. There could and 
.should be c.stabli.shed in every foundry 
center by the American l"c>iindrymen’s 
association, a school for foundry appren- 
tices, making it a condition of employ- 
ment, that the apprentice .should attend 
this school- These schools should be 
presided over by practical fouiulrymen 
with the assistance of the technical 
instructors in our established schools. 
The cost is not worth considering in 
view of the* great amount of money 
spent on other forms of experimental 
work. It has been fairly wndl estab- 
lished that the practical man (intelli’ 
gence being equal) is superior in some 
respects to the technical man, and it fol- 
lows by the same line of reasoning that 
the practical uran who has supplemented 
his knowIc<ige by a technical training 
shi^uld be superior to both. 


Book Review 

Little Knoti^n Facts About Gtinding, 
by Howard W. Dunbar; leatherette, 
174 pagc.s, 4K» X 7 inches; published 
by Norton Co., Worcester, Mass. 

In this book iMr. Dunbar has col- 
lected a number of practical Urticles 
and suggestions on grinding that have 
appeared from time to time in Grits 
and Grinds, a house paper published by 
the Norton Co. for several years. The 
book is divided into two sections, the 
first being devoted to little known facts 
while the other describes practical grind- 
ing kinks. 

The first section of the book covers 
41 separate subjects, each of which is 
treated in a comprehensive manner. An 
interesting chapter is devoted to grind- 
ing inachiue operations in which vari- 
ous points that should be given atten- 
tion by every operator are described. 
Another interesting chapter pertains 
to cam checking and actual instances 
of how trouble with cams checking 
during tlic grinding operation was over- 
come, arc given. Among other inter- 
esting subjects covered are; Wheel tru- 
ing, wheel grades, surface grinding, 
chatter marks, cam grindings wheel bal- 
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ance, steady rests, soft wheelSr grinding 
lubricants, etc. 

The grinding kinks furnish interest- 
ing reading as they are taken from 
actual working conditions and show eco- 
nomical methods for handling grinding 
in actual production work. The book 
is well written in clear, comprehensive 
language and it will prove an excellent 
handbook fur the grinding machine op- 
erator, the grinding room foreman, 
the mechanical engineer and the student 
of grinding. 

Investigate Method for 
Determining Oxygen 

Kftnilibrium conditions in the system 
carbon, iron oxide and hydrogen in re- 
lation to the Ledebur method for dc- 
tei mining oxygen in .steel were studied 
by the bureau of standards. Tile re- 
sults are published in scientific paper 
No. 350 of the bureau. The conclusions 
of this investigation are that graphite 
does not reduci* ferrous oxide or water 
vapor at 900 degrees Cent, if hydro- 
gen is passing at the rate of two liters 
or more jicr hour. 

Combined carbon in iron fcduces fer- 
rous oxide, with formation of carbon 
monoxide, under the foregoing condi- 
tions, to an extent varyli|r with the 
proportion of carbide present. 

The percentage of ferrous o.xide re- 
duced by hydrogen from a mixture of 
iron carbide with ferrous oxide is a 
function of the rate of passage of the 
hydrogen and, as shown by experiments 
in this paper, reaches a maximum of 75 
j>er cent reduction when hydrogen passes 
at about three liters per hour. The re- 
maining oxygen is evolved principally as 
carbon monoxide and partly as carbon 
dioxide. 

'Pile Ledebur method under most 
favorable conditions probably can not 
account for more than 75 per cent of the 
oxygen present in a steel as ferrous 
oxide. 


The Hagerstown Homes Corp. has 
been organized by approximately 50 
manufacturers, merchants and bank- 
ers of Hagerstown, Md., and to re- 
lievo. the acute situation existing in 
that community due to the house 
shortage, this corporation i.H prepar- 
ing to build annually 100 or more 
modern houses for workmen. These 
houses will sell for about $3500 each 
and may be purchased on an easy 
payment plan. Thomas W. Pangborn. 
president of the Pangborn corporation, 
is president of the Housing Corp.; 
John J. Porter, vice president of the 
Security Lime & Cement Co., is first 
vice president, and Henry Holzapfe! 
Jr., second vice president. 



Graphitization of White Cast Iron 

Experiments SKow Results Which Would Revolutionize the Theory of Annealing 
Malleable Iron — Graphitization Completed in White Cast Iron 
at Temperatures Below the Critical Point 

BY R. S. ARCHER 


^^ 1 ^ HK proper rep- 
M rcscnlatiou o f 

J equilibria involv- 
ing graphitic car- 
bon in the constitutional 
diagram of the iron-carbon 
system is admittedly an un- 
solved problem. The com- 
plete solution of the prob- 
lem will probably require 
the establishment of more 
experimental evidence than 
is at this time available. 

This paper presents the 
author's observations on 
some of the phenomena in 
question and his interpreta- 
tion of this and other re- 
corded evidence. The chief 
of the recently disputed 
questions upon which the 
author has experimental evi- 
dence concerns the occur- 
rence of graphitization at temper- 
atures below the Ai point, in a paper 
presented at the September, 1019, incvrt- 
ing of this Institute, the following is 
found: "The results given would seem 
to indicate that the graphite eiUectoid 
lies at a smaller value of carbon con- 
tent than has been previonsiy Mipposccl. 
At lca.st this is true unless llierc. is 
either a marked formation of graphite 
eutcctold at these rates of cooling, or 
a decomposition of pearlitc into graphite, 
both rather unlikely suppositions, but 
not impossible ones.” 

In a discussion of this paper, H. A. 
Schwartz takes the position that the 
possibility of graphitization occurring 
below the Ai point is an open question, 
but that complete graphitization, to less 
than 0.10 per cent combined carbon, 
commonly occurs al)ovc this temper- 
ature. 

Another opinion from the malleable 
castings industry is found in a recent 
paper by Touceda: “Also the carbide 
of iron can be broken up into its two 
soft constituents at the temperature 
referred to. This temperature is called 
the critical tefhperature, or critical range, 
and for air-furnace hard-iron castings 
it is in the vicinity of 1440 degrees 
Fahr. It is the lowest temperature at 

A paper prepared for the New York meeting of the 
Anerican Institute of Mining and Metallurgical Bngl- 
neivf. Copyright by Itie A. I. M. M. R. R. 8. 
Archer Is metallurgist. Aluminum Manufactures, Inc., 
Olnrland. 


Investigations Enlighten Annealer 

ANN HALING is one of the principal steps i»i the 
nianu/acture of tnalleahle-iron cavtinys. This 
process is carried on to change the carbon, which is 
all in the combined state in the original hard iron, into 
free or temper carbon. The operation sometimes is 
knozen as graphitisation. I he first rules for annealing 
were evohed f^uin cxpcrienie based on certain given 
conditions and a limited knozoledge of the metallurgy 
of malleable. More rerently invcstigatiojis have been 
carried out to determine the effects of different aw- 
ncaJing temperatures on the product. Some of these 
e.vperiments have revealed important facts and have in 
a measure changed annealing conditions in a number 
of foundries. The paper here presented rei>eals some 
tii’te facts zvhich should be helpful to the industry, in 
that they shozv complete graphilhationoccursata tern- 
perature belozv the Ai point, and that it cannot be 
completed at a temperature close to this point. 


which liujfl-iron castings may be suc- 
cessfully annealed. This statement must 
be modified by the further statement 
that in an oven nnder perfect control 
this tcmiH-raturc is llie one that would 
be selected. In practice, it would not 
be safe to adhere too closely to it, for . 
the reason that should the castings while 
being held at temperature fall under 
the critical range, it would undo in 
large measure what had been accom- 
plished above it.” It is not certain 
that the “critical lemperature” referred 
to is understood • by Touceda to be the 
Ax point of the iroii-ccmentitc system, 
but 1440 degrees Fahr. is certainly at 
or above the Ax iK>int of the hard-iron 
mentioned. It therefore seems to be 
his opinion that graphitization cannot 
be carried out below the Ai point, and 
that heating a partly graphitized iron 
below this temperature will cause a 
reversal of the process. 

The author . questions the statements 
quoted and will try to show% first, that 
graphitization can be initiated and com- 
pleted, to less than 0.05 per cent com- 
bined carbon, at temperatures below the 
Ax point; second, that complete graphiti- 
zation is possible only at or below a 
point which is very close to, if not 
identical with, the Ax point. 

Practically all of the available evidence 
on grapliitization concerns iron-carbon 
alloys rather high in stHqgn, since these 
arc the most easily graphitized. It is 


therefore important to know 
the effect of silicon on the 
position of the Ai point. 
Some determinations of the 
Ar\ point recorded in the 
literature show it to range 
from 730 to 750 degrees 
Cent. An unpublished heat- 
ing curve plotted from data 
taken in the laboratories of 
the General Motors Corp., 

Detroit, by C. Pfeifer gives 
760 degrees Cent, as the 

Act point for an iron con- 

taining 0.85 -per cent sili- 
con. These results are all 
consistent, with the possible 
exception of that of 
Charpy. The conclusion 
seems justified that the 
presence of 1 per cent of 
silicon raises the Aci point 
to at least 740 degrees 
Cent. (1364 degrees Fahr.) and 

more probably to about 765 degrees 

Cent (1409 degrees Fahr). Since 
graphitization is a slow process, the 
critical temperature in question is the 
Ax point, whicl^ is generally considered 
to lie between Art and Acx, but much 
nearer to Acy For a 1 per ccijt silicon 
iron, A I is probably within IS degrees 
Cent, of 750 degrees Cent. 

In a previous paper, rates of graphiti- 
zation at various temperatures were 
given for a hard-iron containing 1.05 
per cent silicon. Two of the annealing 
treatments carried out for the deter- 
mination of these .rates arc believed to 
have been conducted entirely below the 
Ax point and there is no question that 
they produced complete graphitization. 
The mean temperatures were 690 degrees 
Cent, and 735 degrees Cent, and no 
dcviatioift from these temperatures 
greater than 15 degrees Cent were Ob'- 
served during the heat treatments. The 
furnace used was not automatically 
controlled nor was a temperature 
recorder available. Therefore the fol- 
lowing indirect evidence is submitted 
that the annealing temperatures 
mained below Af Microscopic examina- 
tion of every speqinen of the two scries 
showed that in all cases the pearlite 
was in the divomd state. This could 
not have been the case if the ten^ier-' 
attires had oscillated about the At point 
,Thc results of experiments at 
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Table 11 





Progress 

of Graphitization 

in Malleable Iron 

- 


Aimciilitiit Xpinp^rntuic 



(Raphltic 

Combined 



PcurefH 

Time at Tiiliil Cmlion, 

Caiboq; 

Caiboii 

Tedt No 

Cent. 

Kahr. 

Pent. Hotiri 

Pt*r Ont 

Pop Out 

Per Ont 

n-1 

GOO 

1274 

21 

2 80 

0.0(1 

2.K3 

1» 2 

GOA 

1274 

47 

2 75 

0.47 

2 28 

l)-:i 

GOO 

1274 

7.5 

2.87 

1.31 

1.56 

P-4 

GOO 

1274 

0.5 

2.S7 

1 82 

1.05 

P-fi 

GOA 

1271 

110 

2.?0 

2.33 

0.47 

P-(i 

GOO 

1274 

no 

2.77 

2.49 

0.28 

P-7 

GOO 

1271 

ins 

2 75 

2.70 

0.05 

PK 

GOO 

1271 

103 

2.G8 

2.GK 

None 

P-0 

mi) 

1274 

221 

2.7(1 

2.7r, 

None 

(M 

7.‘l.'i 

13.1.1 

11 

2 02 

0 12 

2.80 

r-2 

Tar. 

IS.l’i 

24 

2.00 

0.30 

2.51 

r-a 

73.1 

'■1355 

37 

2 03 

1 27 

1.06 

r 4 

731 

13r).» 

4S 

2.7H 

1.R3 

0.05 

c c 
c-r. 

735 

IH.'il 
l.T.!.*; * 

■►ft, 

2 74 

2.7-4 

2 05 

2.31 

0 00 

0.43 

1' 7 


1350 

H4 

2.j|M 

2.42 

0.34 

C-S 

731 

13.51 

OG 

2.g5 

2.50 

0.18 

(’-!) 

71*1 

13.5ri 

120 

2 58 

2.51 

0.07 

c-to 

73.1 

1.3.5-, 

1.50 

2. .50 

2..51 

0.05 


grces Cent, showed that at that temper- 
ature, which is not far above Au an 
annealing period of JO hours produced 
alx)Ut 0..'> per cent of j^^phitic carbon 
ill this iron. In the 690 'degrees Cent, 
treatment, only O.IX) per c^nt graphitic 
carI)on was found after 24 hours. The 
progress of graphitization during the 
090 degrees Cent, and 735 degrees Cent, 
treatments is shown in Table I. 

The material ii^cd for ihcsr experi- 
nieiiis was a lot bard-iron bars 
inch square cast from a singb ladle of 
metal in a green-sand mold. The an- 
alysis was; Total carluni, 2.00 per ceiil ; 
graphuie carbon, none; ^iliton, 1.05 per 
cent ; manganese, 0.35 pi r eeni ; sniphur, 
0.035 per cent; phosphorus, O.ll per ceni 
The test pieces ware heated in a wire- 
w'uiind electric furnace and due precau- 
tions were taken that the tcmpiratines 
indicated were correct and veprescUted 
the actual temperatures of the test 
pieces. The furnace chamber was filled 
with charcoal hut not in contact with 
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uiiinues. Opposite sides of ilu lest 
pieci'S were ground down about a^-inch 
and drillings taken for analysis, the drill 
passing through the test piece. From 
these drillings samples w'erc taken by 
the parting method. The samples for 
total carbon were not .screened. Iloth 
total .^*and grapliitic cations w'crc de- 
termined by combustion. 

A different line of evidence toncern- 
ing the temperature ranges of graphit- 
ization is. fnrntshed by reheating a com- 
pletely graphilized iron. Specimens were 
prepared from a malleable test bar in 
the form of cylinders .>^-iiirli in diam- 
eter by 1-inch in length. A ^^-inch 
hole was drilled down the axis of the 
^ecimens to a depth of inch. A 
thermocouple, especially checked for the 
purpose, w as packed into this holt^ with 
asbestos, which insulated the wires of 
the couple from the sides of the hole 
and ^rom each other. The spccim^fi' 


be nuled ib.it the specimen reheated 
to 749 degrees Cent. (1380 degrees Kahn) 
shows no comliincd carbon,* while the 
one Iieated to 771 degrees C^nt. (1420 



Fia. 2 MICKOGRAPH OF MAfAiBABLft IROM 
IIF.\TK1> TO 771 DRORfiBa CBNf. 


degrees Fahr.) does show combined 
carbon. It was not con.sidercd neces- 
sary to analyze this inatcruil. This 
reversion of graphitic carbon to com- 
bined carbon has been observed aiid, 
recorded b\ Toiiccda, who, found no 
combined carbon on reheating to 760 
degrees Cent, but did after beating to 
788 degrees Cent. A similar observs^- 
tion is reported by Storey and Lea^- 
inan. 

It therefore appear.s to be a wcll- 
rsiab]i.shcd fact that there is a tem- 
perature above w'hich the graphite of a 
completely graphilized iron will go 
tack solution, to be rcprecipitaled 
on cooling as iron carbide. For iron 
of the composition used for malleable 
^ castings — 0.5 to 1 per cent silicon— this 

rim formed. After ||ie sfilctfied periods at this heat for ^15 minutes and then temperature is approximately 765 
of annealing, the specimens were re- cooted in air. grees Gent. The conclusion seems in- 

moved from the furnace' and dropped The structures of two such spccitneris evitable that cotpbined carlK)n cannot 
into a box of ashes. The time of cool- arc shown in Figs, 1 and 2, Both are, be completely converted, to graphitic 

ing from the annealing temperature to etched in an alcoholic solution of picric carbon under conations that cause 

below a red heat did not exceed 20 acid and magnified 100 times. It will graphitic carbon previously formed 


the lest pieces. This resulted in fairly was then heated to a specified tempeV- 
saiisfaclorv proleclion from decarbon- ature, the rale of healing being . qiij|^e 
ization, and microscopic examination -low as the reipiircd temperature .^as 
sliow'cd that in no ca.se was a ferrite atipniaclicd. The Npecimeii was hekl 
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Solubility of Graphite in Iron 



Anneal :iift Tomppratun* 




nraphlllc 

Comhliipfl 


PeiH'eos 

Pojirpps 

• 

Time at ■ 

Total Carbon. 

Caibon, 

CaM)on 

Test No. 

Cent. 

FiUii . 

Meat, Hours 

Per (Vul 

Per emit 

Per Cent 

F-1 

• 835 

1.53.5 


.5 

2.87 

0.54 

2.33 

F.2 

635 

1.5.35 


0. 

2.83 

1.41 

1.42 

F-3 

sao 

1535 


10 

2.80 

1.00 

0.04 

F-4 

m 

163.5 


24 

2.76 

l.»3 

0.88 

K-l 

.786 

144.', 


41 

. 2.76 

1.70 

1.00 

R-a 

785 

144.5 


45 

2.80 

1.87 

0.»3 

K-8 

785 

1445 

50 

2.72 

1.06 

0.7rf 

E-4 

785 

144.5 


55 

2 78 

2.07 

0.G6 

E-5 

785 

1445 


05 

2.75 

2.0T 

0.08 
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n*vvrl lo tUssolvcd carbon and, on 
rriodcratcly rapid cooling, to ccmentitc. 
Tliat is, it is not possible above ibis 
critical temperature to completely con- 
vert coml>iiud caibon to graphitic car- 
bon. If this is true, it follows that the 
complete conversion regnlarly oblaitu‘<l 
in prot)erlv annealed malleable casting'^ 
must, of necessity, take i)iace in its 
final stages eillier at f‘r below this 
critical temperature. 

Temprratme of Coii^fcrsion 

Whether the comi)letion of graphit 
i/ation lakes jdacc at or below a 
definite critical temperature is a rpies- 
tion of imporlHiH’c. If, as maintained 
by some of the writers rpioted, the com- 
plete conversion to graphite takes place* 
at this critical temperature and not be- 
low it, such conversion must consist in 
the direct precipitation of an iron- 
graphite cntecloid. For if the conver 
sion took place simultaneously wdth the 
formation of pcarlitc, there is no rea- 
son to suppose that it would not con- 
tinue at temperatures slightly below 
the critical. 

When while cast iron is heated sufti- 
cicntly long at temperatures above 78.^ 
degrees Cent., the combined carbon con* 
lent reaches a constant value for any 
given lempcratiire. It has been well 
established that these values increase 
'with the temperature. It is by plotting 
such values against the temperatures 
of annealing that the solubility curve 
of procutcctoid graphite has .been oh 
tairied. This curve, as Dcsch remarks, 
is suspiciously close to the solubility 
curve for cemcnlitc. The author sug- 
gests that the solubility curve of graph- 
ite can, for practical purposes, be con- 
sidered to be identical with that of 
ccmentitc, if due allowance is made for 
the cfTcct of silicon on the .solubility of 
ccmentitc, and on the temperature of 
the A I change. In the experiments 
referred to above to determine rates 
of annealing, some evidence was ob- 
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tained as to the solubility of graphite 
in iron containing 1.05 per cent' silicon 
at temperatures just above At. 

The method of cooling after the an- 
nc.iling period seriously alTt^cls the re- 
sults (if such experiments. The test 
jiicces of set F were air-cooled after 
Iieing withdrawn from the fiun:u*e. A 
piece similarly treated but (pienched 
showed a combined carbon conti'iit of 
t)S6 per cent. I'liis may indicate a 
flight additional precipitation of ^graph- 
ite (luring air cooling, but llu* di (Terence 
IS vvitbiii the errors of anahsis. An- 
other t('st piece was cooled from the 
Name lenipcraliire under ashes, as de- 
scribed; the combined carbon eonteiU 
was then 0.67 per cent. This shows 
that the riiort time occupied in passing 
through Ai'i and through tcmporaliiies 
immedialely below Ai\ was siitlicient to 
,dlo\v (be formation of nearly 02 per 
cent more giapbitic carbon. It is 
thongbt that the sensitiveness of such 
materi.il lo slight changes in the cool- 
ing rate has not been surTiciently appre- 
ciated, and that this aeconiits for some 
apparently inconsistml results in the 
literature. 

As stated above, the te-^t pieces of 
set 1', after .air cooling and after 
(pieinbing ga\e ('onsistent results, so 
rh: I ‘be value per cent is considered 
to be a reliable tiguri* for the stduhility 
of graphite at 8.1,^ dtgrees CVnl , in the 
presence* of I 05 per cctil siliioii. The 
test pieces of set Jl, however, were 
cooled under a^hes, so ibat the results 
only show the .solubility at 78.5 degrees 
rent lo be l>elween 0.66 and 0 85 per 
cent. Sifiec this temperature is only 
slightly above /!,. assumed to be at 765 
degrees V nt , it is thought that this 
evidence points tc7 .i cntecloid compnsi- 
ioii in good ngreement with that givct\ 
by Giierllcr 0 70 per cent. 

When allowance is made for the 
chemical effect of silicon and phos- 
phorus, and for the bulk effect of 
graphite, on the composition of the 
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pcarlite cntectoid, it h tfce author’s 
opinion that 0.70 per cent ctirbon is «o 
close lo the value to be expected that 
the iron-cctrt^nlite and iron-graphite 
culcctoids may be considcr^Hp a.s prac- 
tically identical. 

The evidivnee submitted in this ar- 
ticle is thought to demonstrate two 
facts: That graphitizalion can be initi- 
aled and completed in a white cast iron 
at lemperainrcs below the Ai point; and 
that giaphiti/.ation cannot be completed 
at tcmpcraiircs above a point which is 
very close to and perhaps identical with 
the A I point. 

7 henry of Graphit Nation 

Ii is suggested that the phenomena 
of graphitization can be satisfactorily 
(‘xplainod on the liasis of the following 
theory: First, with the po.ssiblc excep- 
tion of the initial stages, graphitization 
l.ikcs iibace directly from solid solu- 
\Um: Second, graphitization may take 
place from any solid solution super- 
saturated w'i!th respect to graphilic 
carbon: Third, the evidence at present 
available is not sufficient to determine 
whether the saturation values for a 
solid solution on the point ot precipi- 
tating graphite arc appreciably different 
from those for a solid solution on the 
point of precipitating cemeniite. Under 
conditions of equilibrium, two phases 
arc prosen I -graphitic carbon and tha 
saturated solid solution. Metastablc 
equilibrium may exist between the tw'o 
phases iron carbide and solid solution. 
Tlnory indicates that the carbon con- 
centration of solutions in stable cqui- 
librinni with graphite is less than that 
of solutions in mctastable eqnilibriiini 
with iron carladc. If the available ex- 
perimental evidence is considered with 
allowance for the < ffect of impurities on 
the ‘solubility of iron carbide, the solu- 
bi'ity curve of the carbide may, for 
practical purposes, be used to determine 
the conditions of equilibrium in the 
stable system iron graphite. 


Heat Treatment Strengmens IDuralumin 


EAT treatment of duralumin 
was investigated by P. D. 
Merica, R. C. Wattenberg 
and IT. Scott of the bureau 
of standards. The re.snlt.s of the in- 
vestigation which have been published 
point out that the unusual feature of 
this alloy is the fact, as was shown 
by A. Wilm, that it can be hardened 
xjuite appreciably by quenching from 
temperatures below its melting point 
followed by ageing at ordinary tempera- 
ture.s, which consists merely of allow- 
ing the material to stand at these tem- 
.'A peratures. The hardness i.s not pro- 


duced by the quenching alone, but in- 
creases during the period of ageing, 
which may be from one to three days. 
Cohn gives data .showing the increase 
of hardness of duralumin during ageing, 
after quenching in water from about 
450 degrees Cent. Upon ’annealing the 
allov so hardened by ageing, it is soft- 
ened exactly as is hardened steel. 

The composition of this allow usually 
varies within the following limits: 

Peremt 


r(4)p«r 3.0-4. j 

MavneHluiD t ' 0.4-1.0 

Munganeie 0.0-0. 7 

Alunhmm Baluiff 

Iron (ai Impurltlei) 0<4-1.0 

RlUron (at Impurlilvi) 0.3~0.8 


Its 'density is about 2.8. It is used 
only in the forged or, rolled condition. 

This alloy has been produced for 
some years commercially and is in de- 
mand for the fabrication of parts for 
which both lightness and strength are 
required, such as for aircraft Its ten- 
sile strength will average 50,000 to 60,000 
pounds per square inch after appro- 
priate heat treatment, such as that de- 
scribed' by Wilm. 

With the purpose of ascertaining * 
whether the treatment described by him 
actually developed the best mechanical 
properties possible , for duralumin, a 
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study wa^ undertaken of the effect of 
variation' ^ heat-treatment conditions, 
that is, quenching temperature, ageing 
temperature, etc., upon these properties 
and, a sludy of the effect of chemical 
composition upon them. 

Details of the tests including micro- 
graphs shoeing the microsinictiire of 
duralumin are given. 

Conclusions are drawn relative to the 
best conditions for coiTimerci.il heat- 
treating practice for this alloy. 'Phe 
(empcratiire of quenching should not be 
above that of the CuAI.. aluminum 
eutectic, which is usually about 520 de- 
grees Cent., but should be as near to 
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this as possible without danger of eutec- 
tic melting. The pieces should be held 
at this temperature from 10 to 20 niiu- 
utes and quenched preferably in boil- 
ing water. The hardening may for most 
pnrposc.s bc.st be produced by ageing for 
about five days under .a tmuperaturc 
of 100 deg*'ees Cent. 

A theory of the inechnnism of hard- 
ening of duralumin during ageing, after 
t|uenching from higher temiieratiircs, 
was developed which is based upciii the 
dccrcjfting solnhility of the compound 
CuAl, in solid solution in almninnm 
with decreasin'* teiiquTalnres from 520 
degrees Cent, to ordinary temperatures. 
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It is believed that the precipitation of 
excess CuAl^ which is suppressed by 
quenching proceeds during ageing, the 
precipitation taking place in very highly 
dispersed form. The hardening is due 
to the formation of this highly dis- 
persed precipitate. 

According to Ihi.s theory the harden- • 
ing of duralumin during ageing or tem- 
pering after »iucnching presents a very 
clo'.e analog} with that of steel, and the 
evidence in support of the theory is of 
the .same nature and of approximately 
the same competence as that in support 
the prevailing theory of the harden- 
ing of steel. 
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How and Why in Brass Founding 

By Charles Vickers 


Sands For Brass Casting 

MV arc niakhu/ a qiiautity of plain 
sleeve and flange bushings ranging in 
weight from 3 pounds to 50 pounds 
each. The larger castings arc molded 
upright; are gated at the bottom i^ith 
two gates which spread from the bottom 
of the sprue like a crescent, ojten knoxon 
as a frog gate, and the fall of the metal 
is broken by offsetting the sprue at the 
cope Joint. The molds arc rammed on 
plain jolt machines, and a green sand 
lore is used for the inside of the bush- 
iug. The alloys used consist of the foU 
hiving miviurcs: (1) copper, 88 per 

cent; tin, 10 per cent; cine, 2 per cent, 
(2) Copper, 80 per cent; tin 10 per cent, 
lead 10 per cent. (3) Copper, 85 per 
cent; tin 5 per cent; cine 5 Per cent; 
lead, 5 per cent. (4) Copper, 83 per 
cent; tin, 4 per cent: lead, 6 per cent, 
and sine 7 per cent. The difficulty zve 
experience is caused by small sand holes 
in the surfaces of the castings. The 
difficulty is not constant ive zvill have 
none of it whatever for scirral months, 
then all at once zvith the same zvork, 
gated in the same zvay and <m other 
conditions apparently identical, zve will 
find the castings machining hard, small 
pockets of sand close to the surface, 
sofnetimes on the inside, sometimes on 
the outside of the castings. PVe have 
established to our satisfaction that the 
sand does not come from the cores; it 
appears to get away from the gate, and 
from the mold in small particles. We 
are sending a sample of the sand for in- 
SPeetton. This sample has been used, 
and is an Albany No. 0 purchased 
some time ago. Can you qdyise as to 
the cause of this di^iculiy, and just 


zvhat is the matter zvith the saiidf ll''c 
r'ake about 5 ‘tons of castings from each 
heap of sand per month, and every 
month ive dry all the sand, and put if 
tinough a fine riddle, then add about .>(» 
pit cent of new sand. 

An examination of the sand sliovv.s it 
tu be a good grade of No 0. bra.‘«s mold- 
ing sand. When wetted, the moi.-)tnre 
soaks right into the .sand showing that 
it does not contain too much clay for 
molding purposes. On the contrary it 
appear.s to lack bond and if the sand 
hoap.s are all like the s*iinple it would 
anpear the sand will require to be worked 
ejuite damp to get the necessary stabilit.e 
for the fm»Id. This wtmhl favor scab- 
bing and cutting, of which there arc 
many degrees; one of them being the 
trouble experienced. The practice of 
drying the .sand monthly is excellent 
from the viewpoint of metal recover), 
but it fails to keep the sand piles in 
coiiditirni. This can be done only b> the 
con.stant addition of new sand. 

It would appear that additions of new 
sand arc only made at monthly inter- 
vals, when it should he made two or 
three time.s a week. Regarding the in- 
termittent character of the trouble, the 
reason for thi.s can only be determined 
an a result of a careful study of the 
sand piles from day to day to determine 
if the sand gets progressive!) weaker, 
and if, when this occurs, the difficulty 
from sand deposits appears in the cast- 
ings. This study would show if it is 
possible to eliminate the difficulty by the 
use of a stronger molding sand. This 
study should be undertaken for the .satis- 
faction of all concerned, as there is no 
myatery about the disappearance and .re- 
cthtence of the sand specks In the cast- 


ings. They are due to natural causes, 
and can he eliminated by an analysis 
of the situation. 

However, there is a .shorter cut to the 
elimination of the difiiculty. It is all 
Kiiised by the use of too fine a sand for 
the weight of the castings. A ihin- 

wallcd bushing 12 inches deep as some 
of the castings arc. .should never be 
molded in a No. 0 sand. If the sand 
has ilie necessary plasticity, it will be too 
(/oA'c, if it has the necessary openness 

as in the prc.sent case, it will lack 

strength, anti it will wash cither cn 
mns.se, or in single grains before the 
entering metal, the re.sult being different 
in degrees, but the same in character. 

It is a mistake to assume that a coarse 
sand produces a rough casting; it will 
only df> this for a certain character of 
castings Thus for chandelier castings, 
it is necessary to use a fine grade of 
.sand, otherwise, they will be too rough. 
This ajiplics also to all thin, light 
work. l''or machinery ca.slings, bushings, 
etc., a No. 1 .sand will produce a 
smoother casting than the finer grades 
oi molding sand. A No. 1 sand is as 
fine as should bo used for making bush- 
ings as large as the ones mentioned. We 
suggest that a few barrels of both No. 1 
and No. 2 molding sand be procured 
for experimental use. The addition of 
about 50 per cent of one of coarser sand 
to the present piles will cure the trouble. 
A sand is required that will vent freiely, 
but will contain sufficient bond to pre- 
vent the individual grains from being 
washed away by the streams of metal, 
gnd also will not flake. When the sand 
is too fine for the weight of the cast- 
«-g, spots covered with a greenish coat, 
tb&t are difficult to brush off will be 
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observed in cle;ininp the castings. Under- 
neath these greenish spots defects usually 
are located. The remedy is to use a 
cuttfser sand, even if this necessitates 
throwing away the entire molding »and 
supply that has been in use. 


Brass Hardware Castmgs 

IVc intend to make hrasi enstifufs for 
furniture hitnheare usiut/ an alloy i on- 
taininr/ eapf^cr, 65 per ient, and ::ine, 35 
per cent, tl'e zeould like to knoi-e zoliat 
the loss zvill he leith this alloy and zeliat 
zvill he the best zeay of nieltiiif/ it Also 

zeould like to act the dimensions of 
furnaces burning coke zeith foued draft 
suitable for Nos. 50 and 25 cnii ible.\ 
and zvliat is the best kind of coke to use 
in this connection. 

The loss in melting yellow metal will 
vary with the inciter and tlu kind <>1 
furnace that is used. Phe average melt- 
ing loss in oil-fired furnaces may be 
placed at 4 per cent. .Stmie founders 
cut this loss in half and with others 
it is much higher. Melting in a crucible 
can be figured as not excessive if the 
loss is kept to 3 per cent, hut I hi** ligtire 
may l>e improved upon. The best wa> 
of luelting this alloy is in crucihles 
If new metal is made, charge the cofiper 
first and melt under a cover <ff char- 
coal, with a little salt as a flux. liavi* 
the zinc w'arm at the start «ind add a 
few small pieces to the copper, then 
follow with the larger pieces. Do not 
hold the brass in the furnace but remove 
it as quickly as the pouring temperature 
is reached. This temijcrature may he 
determined for thin castings, by hfdding 
an iron bar in the metal and noting the 
tremor that is communicated to the bar 
If no tremor is felt the metal is too cool 
to pour. A No. 50 crucible coke -fired 
furnace should be 17 inches in diameter 
inside the firebrick and the depth of 
shell should be 28 inches. For a No. 
25 crueible, the furnace should be 14 
inches in diameter and 25 inches deep. 
These dimensions permit the use of coke 
that is not broken loo finel> to burn 
well. A No. 35 crucible is a good si/.e 
for yellow brass, and the furnace should 
be 15 inches in diameter. A coke low 
in sulphur should he used. 

Casting Iron Around u 
Brass Lining 

IP'e hat'c tried to cast a heazy z>eneer 
of brass onto the bearing portion of a 
cast iron pillozv bloik. ll’e first cast the 
brass, then incorporate it into the core 
that forms the bearing and set it into 
the mold, then pour the caA iron into 
the mold. The difficulty is caused by 
the brass becoming liquid, and remain'* 
ing in that condition long after the iron 
/ut'i^.^^oiutifilfd, during zAiich period, ozving 


to the great degree of fluidity imparted 
to the brass, it seeps into the .sand back- 
ing of the mold and tore, also the fluid 
brass follozes up the shrinkage of the 
cast iion, (fctting betzeeen the latter and 
the sand of the mold, the result being 
that the bra\s is taken away from the 
hearing part zAiere it is wanted. IP’c 
-would like to learn if a mst iron chill 
Inuk of the brass would ptez‘cnt the 
latter frtnn melting. Also if it uould be 
possible to last the bra.Ks into the iron 
zeitJunit the shnnkage pioditang n loose 
fit. 

.‘\s the hl•a^s is entirely enclosed hv the 
iron on all hut the curved side, and the 
iron is 3 inches tlmk. it is dt'uhUnl if a 
cliill beliind the hr.iss would keep the 
latter cntir* i> In a sylid st.ite. However 
the chill would greatly aicl in keeping 
the lirass from melting, especially if the 
iron is poured at as low a temperature 
as is possible to pour the casting On 
this ac count, it is worth a trial. 'I he 
brass would have to be in intimate con- 
tact with the chill to dcri'e any benefit 
from its chilling intliience Casting the 
brass onto the iron can be done, pro- 
vided the iron is hot and the brass Is 
flowed through the mold. 1 however, 
the shrinkage of the brass might cause 
it to become loose. We hcdievc that if a 
chill is placed against the brass, and a 
riser cm the mold over the bras.s, and 
the iron is poured cool that a .successful 
job can he iiiaclc. After the iron is 
poured, look down the riser at the brass, 
if it is liciuid and has seeped away, fill 
up the riser with liquid brass. If the 
iron melts the brass quickly enough to 
enter the brass riser, plug the latter with 
a cc»re until the iron is set. 

FIuxch To Clean Solder 

JTe are having diffuuUy zoilh a flue 
for cleaning solder. IVe are using a mix- 
ture consisting of rosin, 5 pounds; 
.uilammoniac 5 pounds; charcoal pozvder, 
5 pimnds, and .sulphur pazoder, 12 ounces. 
Il'r mix this flux and after the soldei 
has melted and has reached a tempera- 
ture of 450 degrees hahr. zee put in (i 
or 7 .zmall ladles of the flux. IfV then 
zoork the hath for about 15 minutes, 
running the temperature up to 5.S0 de- 
grees until the mixture cakes, then zoe 
.\Uni carefully. II 'e ought to he able 
to commeiuc dipping the metal out 
zvhen it reaches 510 degrees, hut are un- 
able to do this on account of the ac- 
cumulation of heavy metal under the 
surface of the solder. This latter is not 
a pou’der, hut a heavy, white metal. We 
use Imus for dipping. IVc zvould like to 
be informed zvhy this Jros.s or foreign 
enemy of the solder is not zvorked out. 

The difficulty is caused by the incor- 
poration of sulphur in the flux. We 
suggest the sulphur be eliminated, the 
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.''ulanimcniac reduced at least 50 pet ctiu 
and the rosin incrca.scd. After the 
metals are milted a little of the recon- 
structed flux should he added and the 
lath of Solder should be thoroughly 
stirred for a considerable period, the 
longer the stirring the better mixed will 
be the solder. In dipping brass, some 
of the' metal is dissolved witli the result 
that ct.pper and zinc enter the .solder. 
The copper causes u thickening of the 
solder and when this occurs the old flux 
with sulphur should he used to clean the 
bath. The suliihur will combine with 
the copper, and this will produce some 
thick metal which should he removed, 
for refining The salammoniac wull act 
favorably on the zinc, with the result 
that the metals ^\hich harm the solder 
are largely removed. Unless the bath 
has hec(»me thick after a hit of brass has 
been dipped, it will do harm to use sul- 
phur as the latter will combine with 
ll-.v metals composing the solder to the 
tletiiment of the latter. 


Sell Lubricating Bearings 

ll’e liaih' orders for special hearing 
bronze that must be used in a position 
lehere if cannot be lubricated. The 
bearings -will operate against highly fin- 
ished commercial machine steel, at a 
maximum speed of 200 revolutions per 
minute. The pressure on the bearing 
zoill be approximately 50 pounds per 
square inch. The conditions not being 
severe, zoith the exception of lack of 
lubrication, 7ir thought that an alloy of 
coppci , 80 per cent; tin, 10 per cent, and 
lead, 10 per cent, might zncct the re- 
quirement. s. Tlease Ic* us have your 
opinion in regard to this matter. 

The alloy mentioned is a good or- 
dinary bearing metal, but whether it 
will run cool under the circiiinstaiices 
is doubtful. There arc so many differ- 
ent and ingenious methods of lubricating 
moving machine surfaces that it ought 
lo be feasible to supply lubrication to 
the bearing inctilioned. Possibly a more 
highly leaded alloy would be superior 
to the 80-10-10 alloy. You might try 
an alloy of copper, 77 per cent; tin, 8 
per cent; lead, 15 per cent. Melt the 
cojiiier.vadd the tin and then the lead- 
The result is an excellent bearing alloy. 


Tough Brass Alloys 

We zvould like to obtain the formula 
for a .strong alloy .suitable for use af 
temperatures around 650 degrees. The 
castings are simply rings. 

The following alloy will be quite 
suitable for the purpose outlined. Cop- 
per, 90 per cent: tin, 5 per cent, and 
phosphor tin, 5 per cent. The grade 
of phosphor tin containing 5 per cent 
phosphorous should be used. 



Measuring the Temperature of Steel 

Xlie Use of Tliermo Couples, Radiation and Optical Pyrometers m Measuring the 
Temperature of Molten Steel Is Considered — How the 
Rod, Film and Pouring Teste Are Employed 

BY F. W. BROOKE 


LARGE number of trials and 
experiments have been carried 
out by strelnnikers aloii^ with 

the conimendable siiiipovt of 

the makers of i)yromcters to try and 
place the measurement of molten steel 
upon a scientilk and fairly reliable basis. 
Most of the practical investiKators liave 
known that the measnrcmenls of actual 
temperatures to any decree of ai’ciiracy 
at present is impossible and have con- 
tented themselves with the results of 
comparative tests. 

'I’he thcrim)couple for temperatures 
of heal treatment has provc<i valuable. 
In the inoasurcment of molten steel, 
however, only the rare metal couples can 
he considered, and even these do not 
withstand the severe eoiulilions of siich 
a bath The mechanical stren^^th of a 
lon^^ tube at the high temiieratnrc is in- 
aderiuate; the chemical reliction of the 
slag in the case of basic operation is 
undesirable; and the varying thickness 
of the coating of slag to the tube as ii 
is pushed through causes a varying lag 
of teinpcralnrc from the steel to the 
couple. 

Radiation Pyrometers 

The radiation pyrometers re(|uire no 
foensing and the method of handling 
them is simple. These instruments have 
an attachment for taking care of the 
change in black body conditions from 
true black body conditions when steel is 
poured from a furnace or from a ladle. 
The first obvious objection to the use 
of this instrument is that owing to the 
slag covering in the furnace, the tem- 
perature cannot be read until the steel is 
being poured from the ladle. This only 
allows for correction of temperature in 
one direction. If the temperature of the 
steel lA too low, preference can tc given 
to the heavy castings of large section. 
If the temperature is on the high side 
the steel can be left in the ladle, or 
preference given to all the small cast- 
ings requiring a relatively high tem- 
perature; but perhaps the greatest value 
is a check and guidance for the mclter 
and foundry superintendent on the more 
or less crude practical methods now 
existing. The principal objcctiou to the 
use of radiation pyrometers lies in the 

Abstract rtooi a paper preseiiteil At the PhlUdelpliia 
conTentlon of the Amertean Poundrymen’s association. 
Tlie author, P. W. Brooke, Is with the Electric Fur- 
nace Construction Co., Philadelphia. 


flit>kult> oi focusing tlimugh a clear 
atiiiosplicre and on a clean stream of 
steel. In actual practice it is found 
that smoke and incandescent gas are 
constantly interlering with accurate 
reading. in many furnaces the sl.ag 
(omes out of the lecmiiig spout along 
with tlu* steel and it is dilhcull to know 
which of the readings recorded repre- 
sents true conditions. There is also 
the tendency on the part of the observer 
to record the liigbest reading on tlie 
mstnnnent and inter iercnce ol a small 
amount of iiuaiidescenl gas can escape 
notice. 'rhe following readings are 
typical of many tests made of a stream 
ol steel leaving the nozzle of a ladle 
when pouring castings of easy section 
ol about .30 to‘l00 pounds in weight and 
0.25 to 0.35 per cent carbon, by the same 
instrument and same observer, the re- 
sulting castings being of first class 
(ptalily : 


Heat No. 7 Heat No. 23 



I)e 

nv 


l)e- 

De- 

Mold 

grees 

grees 

Mold 

gnes 

grees 


Cent. 

Fahr. 


Cent 

h'ahr. 

1 

1510 

2750 

1 

1530 

2790 

2 

1560 

2840 

2 

1540 

2800 

3 

1515 

2760 

3 

1210 

2210 

4 

1740 

3170 

4 

1560 

2840 

5 

1530 

2790 

5 

1490 

2710 


It is obvious that the readings on the 
fourth mold of heat No. 7 and the third 
mold on heat No. 23 were decidedly off 
although every care was taken on both 
these heats to get uniform conditions 
and the error is undoubtedly due to in- 
cadescent gas and smoky atmosphere 

Optical pyrometers are .subject to the 
same limitation.s as those of the fixed 
focus radiation type. They are not so 
liable to damage by the loo close 
proximity of the molten metal as an 
observer has less fear of sticking a 
long tube up to the .stream than of 
bringing his face too near. 

Among the practical methods known, 
the film rod and pouring tests are in 
constant use at various steel plants. The 
use of the film test originated from the 
crucible steel practice. Before drawing 
the pots containing alloy tool steel, all 
the melting shop doors were closed, then 
the pots were pulled after the required 
stewing and the lids and .slag were re- 
moved. Alloy additions were made and 
then the bright surface of the steel 
carefully watched for the first sign of 
an oxide film forming, this being re- 


' n 

garded as the sign to commence pour 
ing the metal. 

In electric furnace practice, the film 
lest is carried out by using a steel spoon 
of uniform capacity, dried out thor- 
oughly over the bath and giving this a 
total covering of .ilag in the furnace. 
A sample of steel .should then be taken, 
wliicb fairly represents the whole, bath, 
remembering that when a door has been 
left open tor some time the steel neat 
the <loor has become chilled. With steel 
made in an eleclrir furnace where all 
the heat is applied at the lop only, the 
temperature of the steel directly under 
the slag is liigber than the temperature 
of the .steel near the bottom. Where 
this is the case the bath must be thor- 
oughly rabbled before any sample is 
withdrawn, and even then the sample 
should 1)0 taken from a point equidistant 
between tlie electrodes and half way 
down the bath, so as to arrive at a fair 
average temperature. The niea.suremcnt 
of the temperature is indicated by the 
length of time it takes for an oxide 
film to form completely over the sample, 

Pilm Test Paries 

I'inal comparisons must only be made 
between steels of approximately the aame 
composition and when the Asrnace is 
ready to pour. Care must be taken to 
keep the sample away from drafts and 
to have about the same amount of steel 
in the spoon each time. To show the 
range of this test it has been noted that 
first class high-speed steel ingots of a 
composition approximating carbon 0.65 
per cent; tungsten, 17.S per cent; chrom- 
ium. 3.75 per cent, and vanadium 1.00 
per cent were produced when the film 
(with a later characteristic wrinkling of 
the surface) was formed directly thft 
sample spoon came through the door; 
while good castings of about 0.25 per 
cent carbon and weighing from 30 to 
100 pounds were produced when the 
film took 60 seconds to form after pass- 
ing through the furnace door. 

The rod test lias been used for many 
years to get a rough indication of the 
temperatures of many molten metals. 
This test requires the use of steel rods 
of uniform diameter and fairly uniform 
composition. The test consists in plung- 
ing the rod into the bath of steel for 
a uniform length of time. If the steel 
is cold a deposit of the bath forms 
on the rod, while if the steel is hot 
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the bath melts away or bites mio some 
of the rod; with all the intermediate 
conditions indicating varying tempera- 
tures. The skin of tiie bar, it will be 
noted, has an effect on this test ; a 
newly rolled bar with a bright scaly sur- 
face tends to show a colder bath than 
is actually the case. The bar should be 
of a uniform temperature before being 


plunged into the bath and in some stcv‘l 
works this is taken care of by bending 
about 12 inches or more of the end of 
the bar at right angles; holding the bar 
with the bend in a horizontal plane over 
the bath until it shows the first signs of 
sagging and then turning the end of 
the bar into the bath. 

The pouring test consists of using a 
spherical spoon of above five inches 
diameter and carefully slagging up this 
spoon over the bath, T)ip the spoon 
quickly into the metal so as to get a 
sample of the .steel from about the cen- 
ter of the bath. Withdraw the sample 
and pour the steel over the lip of the 
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ladle at a slow even rate. The tem- 
perature of the steel is' noted by its 
fluidity, and by the amount of steel skqijB 
left in the spoon. This test is the one 
most commonly used among the steel 
foundries. 

For all these practical methods too 
much emphasis cannot be laid ‘ on the 
fact that they are all comparative tests 


only and that they depend entirely upon 
unifonn conditions and attention to dc 
tails. In all cases at least two of these 
methods should be employed. They do 
not indicate to the melter the tempera- 
ture of the steel in degrees Cent, or 
Fahr. but they do give him a good in- 
dication of the degrees of temperature 
that the steel is above or below the 
temperature which will give him the 
best results for the composition of the 
steel he is h'->ndling in relation to the 
weight and type of casting he is making. 

In steel works where the best condi- 
tions for the pyrometer can be ob- 
tained, there is still the limitations of 
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the instruments • themselves. Only the 
optical ‘and fadiaftoii' offer ^t^food held 
for these high 'tembefatatds- and con- 
ditions, and there is little doubt that an 
error of plus and minus 50 degrees 
Fahr. in the instrument itself is all that 
we can ever expect. 

The best temperature at which the 
steel should leave the furnace is that 
at which the particular steel begins to 
solidify, plus the loss of temperature 
from the time the reading is taken to 
the time when the steel gets to the 
farthest end of the thinnest section of 
the casting. It may be asked how arc 
we going to know what these two 
values are? The first value depends on 
the composition of the steel, the carbon 
content being the principal factor. This 
can be obtained by reference to a stand- 
ard carbon iron curve like that shown 
in the accompanying illustration. For a 
steel containing 0.25 per cent carbon 
trace the line /I until it intersects at 
C giving a value on this curve of 1492 
degrees Cent. (2720 Fahr.) ; for a steel 
containing 0.65 per cent carbon trace the 
line D Ji until it intersects at F giving 
a value of 1476 degrees Cent. (2690 dc 
grees Fahr.), and so on. For other 
elements commonly used in the steel 
for castings the variations are not of 
importance and do not compare with 
the many other sources of error that 
crop up in reading the temperatures of 
molten steel in a foundry. The second 
value depends upon such variables as 
the heat of the ladle, the thickness of 
ladle lining, time of reading to pouring, 
whether molds are of dry or green sand, 
and surface area of the thinnest sec- 
tions. All of these factors depend very 
much on local conditions and constant 
consultation between the man responsible 
for steel in the furnace and the man 
responsible for making up the molds is 
necessary to get results. 
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Rolling Type Electric Furnaces Installed 


HKKE installations of elec- 
tric arc furnaces recently 
made in foundries in the state 
■of Washington embody a 
number of novel features, each of 
which was demanded by the condi- 
tions obtaining in the plant, 'The unit 
shown in the accompanying illustra- 
tion, which is employed by the Vul- 
can Mfg. Co., Seattle, has a capacity 
of two tons and is rated at 500 kilo- 
watts. It is of the rolling cylinder 
type and the charging door is in the 
end, an arrangement -which permits 
the furnace to set close to the tran.s- 
former room, therefore occupying an 
unusually small amount of floor space. 
The tilting of the furnace is controlled 


by a 4-way hydraulic valve, shown 
at the right, which is said to be 
quick, direct acting and of simple op- 
eration. The furnace shell is provided 
with a dial and pointer to indicate 
the degree of tilting. This assists the 
operator in bringing the furnace back 
to its normal vertical po.’iition with- 
out shock. 

A 500-kilowatt. 2-ton, rolling-cylin- 
der type furnace recently was installed 
at the plant of the Lamb Machine 
Co., Hoqu^am, Wash. The charging 
door of this unit is in the cylindrical 
wall of the shdl opposite the spout. 
The furnace foundation is sufficiently 
elevated above the main floor of the 
foundry so that workmen may carry 


hand ladles away from the furnace 
without stooping over to pick them 
up. '^e ladles are supported by a 
ladle hanger while the metal is being 
tapped and workmen therefore may 
remain at a safe distance until the 
furnace is rotated to its normal posi- 
tion. When the metal is tapped into 
crane ladles, the shank ladle hanger 
is quickly removed. As in the case 
of the furnace at the plant of the Vul- 
can Mfg. Co., the tilting is con^olled 
by a hydraulic valve situated at a 
convenient point safely removed from 
the danger zone. 

The third furnace, which is in the 
plant of the Malleable Steel & I^on 
Co., Tacoma, Wash, is rated at 3D0 
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kilowatts and is , adapted |o , making 
special grades , of gray.-iiriOa.ii^ semi^ 
steel. Special • castings h^retofoff unr 
attainable on the Pacific coast are be- 
ing produced at this plant. A second 
furnace will be installed, and when it 
is in operation, one unit will be em- 
ployed for steel and the other for cast 
iron. 

It is claimed that the roofs of these 
furnaces are of extremely simple de- 
sign, standard shapes of silica brick 
being utilized except where the elec- 
trodes enter. The charging door shown 
in the accompanying illuistration is 
operated by a hydraulic cylinder of 
the double acting type, which enables 
the operator to stop the door at any 
desired point. The furnaces were built 
and installed by the Greene Electric 
Furnace Co., Seattle. 


Make Ladle Nozzles in 
the Gore Room 

Bottom pour ladles are commonly 
used in steel foundries but iron found- 
ries almost invariably pour the metal 
over the lip of the ladle. In a few 
cases where it is essential to have 
clean castings and where the cast 
ings to be poured arc not loo small, 
bottom pour ladles are also used in 
the gray-iron foundry. A number 
of shops making car wheels use them 
exclusively. This class of work lends 
itself readily to the bottom pour ladle 



PAHTS FOn A LADLE STOPPER INfLlIDINO A MOLD FOR MAKING THE CAST-IRON 
srPPORTIN'C UTNGS FOR THE NOZZLE 
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because the amount of metal to be 
poured on each lloor usually is the 
same during the entire day and it 
mu'^t be poured rapidly. Ladles for 
this purpose have a capacity pf about 
1000 pounds and require only a short 
stopper, which can be made in a much 
more simple manner thai a stopper 
to be used in a si cel ladle, as the 
latter must hold a far larger amount 
of metal several hundred degrees hot- 
ter than the pouring temperature of 
gray iron. Should the steel ladle leak, 
or the stopper fail altogether, the 
consequences might be serious, but 
with only 1000 pounds of gray iron 
in the ladle a leaky ladle seldom 
would cause much trouble. 

For this reason more chances may 
be taken in making up the stop- 
per in the gray - iron foundry, 
and some things can be done which 
would not be practical in a steel 
foundry. One of these is to make 
the nozzle in the core room. The 
different sections which make up a 
stopper and nozzle for a bottom-pour 
ladle of 1000 pounds capacity used 
in the foundry of the Griffin Wheel 
Co., Chicago, arc shown in the aa- 
companying illustration. To make 
the Stopper rod the plumbago stopper 
{Concluded on page 205) 




O ROPPIXG into Pill's house the 
other night 1 found him 
sitting oil the floor teaching 
cl jouug chcruh about a year 
old how to walk. I advanced the opin- 
ion that children should not be forced 
to walk so early in life as it probably 
would cause them to h.ave bandy leg^' 
and in this specific instance I warned 
him that wdieii the young lady grew 
up she wi>uld not cherish the same 
feeling of love, esteem and admiration 
for her fathei as she w'ould if hei 
limbs were like tlie N'eiius de Milo. 

•‘Nothing m that theory,” said lie 
“If there was, every handy legged 
molder in the country would attribute 
hi.s pair of biackets to the error of 
judgment on the part of his 
parents in luakiug him walk 
at a tender age. .-Xs a mat- 
ter of fart, it is universally 
recognized that how legs 
on molders arc eansed by 
carrying hea\y dinner paiN 
to work and by carrying 
heavy ladles of iron out to 
the dog house every after- 
noon. I worked down in E — HL 

Monterey one time and the 
man next to me had the 
handiest pair of legs f ever saw on a 
liuman being. They looked like the 
front supports of a prize bull dog. 


lea\es uulil he I omul the desired paper. 

"ficre.” said he. “|n^l look (»\ii 
that and see what \oii think of il.' 

It was in the shajie of a iiuestion and 
answei and was as follows: 

W’c have been asked to quote on a 
qiiaiililv of king-post castings for sub- 
marines. 'J his is a little out of our 
regular hue, which is mining machinery 
for wild cat mines, and we will appre- 
ciate any information you can give ns 
on the most eflicieiit method of mold- 
ing these eistiiigs, also a siiilahle mix 
ture to pour them. 

The answer the bird sent them wa.s 
both lomjilele and voluminous lie 
said • 

Replying to voiir esteemed coumumi- 
cation of recent date we beg to advise 
that it was extremeh fortunate that 
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you thought of consulting us before 
imdertaking such a hazardous enterprise. 
Pile contemplated line of castings is 
one of the most difficult with which 


It should conform to the strictest chemi- 
cal and physical specifications. The 
slightest deviation from the accepted 
staiiilard will play havoc with the com- 
pleted casting When it is realized that 
the kmg-posl is the center on which 
the submarine yiivols it will be apparent 
to any thinking per.son that the slightest 
variation in tlie metal thickness, or in 
ilie specific gravity of the iron of which 
the casting is cotnpo.sed will have an 
:ip|)reciril)le effect on the boat’s evolu- 
tions. It also must be borne in mind, 
that the hfiat is destined primarily to 
operate and function under water and 
that the pressure increases in direct 
ratio to the depth and therefore tin- 
iron must be of a suitable analysis to 
resist hydrostatic pressure. The corro- 
sive action of sea- water, profanity at 
close quarters, and the line of conver.sa- 
tion handed out by the First Luff also* 
must he taken into consid- 
eration. These arc points 
which will be touched upon 
again when we consider the 
tests to he employed in se- 
lecting a suitable iron mix- 
Ij hire for pouring the cast- 

r iiigs. A grade of light sand 

.should b'c selected for mak- 
ing the molds. By light 
sand i.s meant one which 
when weighed at ordinary 
[ atmospheric pressure and 

temperature, on a standard 
beam or platform scale will 
register approximately 16 
oiiiues to the pound, avoirdupoie. If 
it is desired to prepare a large quan- 
tity at one time, say a ton, it will be 
deemed to come within the limits of this 


His mind had a peculiar bend in it 
too. I went lip to Ins house one night 
on a visit and he told me of a shop 
he at one time had charge of in the 
riMilral west. It appeared that he had 
ma’de such a success of it that he was 
regarded as an oracle. His opinion 
and advice were sought by foundrymeii 
for miles around. A mo.st extraor- 
dinary request came to him through the 
mail one day from a foundry man in a 
neighboring state. He showed me copies 
of the question and his reply, and in 
case it may tax your credulity I can 
show you a copy of the correspondence 
which he very kindly forwarded to me 
some time after I had left there on a 
tour up the coast.” 


foundrymeii have to contend. 

There is a certain amount of similar- 
ity between the proposed work and that 
in w'hich you are already engaged. Sub 
marines are only seen occasionally and 
wild-cat mines arc never seen. In point 
of seniority the wild-cat mining in- 
dustry admittedly is in the lead. It has 
been in existence since the golden days 
of *49, while the submarine has only 
been a recognized factor in industrial 
life during the past decade. 

Wild-cat mining machinery has been 
brought to a high state of development 
in this country and some large and 
complete units’ have been set up in 
various rich mining sections of the 
country, notably New York, Chicago and 
Boston. The veins in these districts have 
been worked for years, but the supply 
of rich auriferous ore seems to be in- 
exhaustible. 


specification if each ton contains 2000 
pounds. Sand not measuring up to 
this specification or exceeding it should 
invariably be rejefcted. 

The color of the sand is an important 
item. Green sand is the most suitable 
with yellow and black sand as second 
and third choice in the order named. 
Alice blue, mauve, heliotrope or vivid 
shades cd vermillion and scarlet are not 
held invrepute by foundrymen of ex- 
perience. Some time ago the “Society 
for the F.xtraction of Square Pegs 
from Round Holes” recommended that 
ultra-marine blue sand should be used 
exclusively on marine work but the 
measure did not meet with approval. 
It was held that while the prospects 
for the American merchant marine did 
not look blue that was no reason for 
introducing blue sand into the molding 
shop. The committee to which the 


Bill called to one of his numerous 
young lady relations and asked her to 
bring him the book in which the docu- 
ment was folded and put away. She 
brought it and Bill turned over the 


We will now consider some of the 
features necessary to the successful pro- 
duction of king-post castings for sub- 
marines. The selection of a grade of 
sand suitable for castings of this de- 
scription is of the utmost importance. 


question was referred also reported that 
blue had a depressing effect on the men’s 
spirits. It is a notorious fact that the 
output on blue Monday always falls 
short of that turned out on any other 
day of the w’cek. due to color effects. 
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Irrespective of its color, the sanS mv»st 
have a high coeflicient of expansion and 
contraction, which means that it must 
not be so tight that it will squeak while 
the rammer is gt»ing through it and 
at the same lime it must not be of such 
an open texture tiiat the molten iron 
will seep through it during the pouring 
operation, and run qut through the hot’ 
tom board. A microscopic examination 
should disclose grains of a uniform 
size, slightly angular in contour and 
lying in reasonably close proximity to 
each other. If the niolder has no 
microscope in his tool bag (and it must 
be admitted that many of them show 
a decided antipathy to investing in mo<i- 
ern and elTicient equipment of this 
character) lie may secure fair- 
ly accurate results by applying ||l 

the riddle test. Any particles If. 1 

of sand that will not i>ass 1 

freely through the mesh of a 
half inch ridrlle should he dis- 
carded. It is Ihe practice in )l (1 M 
some places to dispense witli JJ \\ ■ 
the riddle allogether and jj I ■ 

simply use a fine shovel. I 

but this method, in our ijfflPOA fl 

opinion, is not M lJiuA n 

suliliciently acenr 

ate and should IX 

be discouraged. 

It lends to re- 
tard production 

when tlie molder has to dig pieces of 
coke, scrap and .sometimes gaggers out 
of ihe face of his mold after he has 
drawn his pattern. 

Other characteristics, of molding sand 
winch iini.st he taken into consideration 
are* Klasticity, elongation, reduction in 
area, and the ability to withstand lor 
tional and compression straitis. A sand 
with a high elastic limit should n<jt he 
used, for two reasons: Inrst. because it 
cannot he packed tightly, and, second, 
becati.se it is a menace to the life and 
limbs of the operator. A man using a 
pneumatic rammer on this kind of sand 
is ill danger of having his knee-caps 
knocked off by the rebound of the ram- 
mer. 

Elongation also is to be avoided. 1'his 
feature in molding sand forces the 

ends of the slip jackets apart and 

causes distorted castings. Reduction in 
area also is dangerous. 'Fliis iieculiar 
characteristic of some sands causes a 
great many disputes between the molders 
and the clerk who takes up the heat 
The clerk counts the number of molds 
on the floor and credits tlie molder 

with, say, 100. The .next day there arc 
only 95 castings to 

he found, a phe- 
nomenon which is 
clearly produced 
by tie excessive 
reduction in 
area of the 
s a n <h The 
sand in the 
molds 
shrunk 5 
per cent 
between 
the time 
the heat 




THE FOUNDRY 

was taken up and the time the castings 
were poured. 

1'he habit which some molders have 
of attaching chains to their flasks and 
giving the crane-man the high sign be- 
fore the chain block is centered over 
the load has a tendency to place a 
severe strain on the sand in the mohl 
and it is therefore necessary to provide 
a sand wliich will resist this lortional 
and compreshion strain. In the event 
that such a high grade sand is not 
available, ordinary sand may be used 
provided suitalih* precautions are taken 
to insure a straight 

lift. A simplo way ^ ^ 
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of doing this is as follows: A straight 
line JvS iirojecled diagonally across from 
opj)usite corners of the flask with the 
aid of a surveyor’s transit or theodolite, 
and the point where Ihe lines cross is 
marked witli a stake. A perpendicular 
is erected from this stake using the 
f<irmiila laid (Uiwn by O. E. 1). Knclul 
for that purpo.se. The crane i.s then 
sniimioiied and the operator requested 
to lower Ills hook and manipulate his 
bridge and rack until the exact center 
of the hook coincides with the per- 
pendicular. 

The importance of selecting the proper 
kind of iron for these castings cannot 
bo einphasi/ed too highly. The best 
iron for the purpose is one that has 
hec-n made from ore which has been 
extracted from i^ubmarinc areas. We 
should advise the following mixture : 
.iO per cent old pig; 30 per cent young 
pig ; 30 iier cent mixed foi'cign and 
domestic .scrap, and 10 per cent horse- 
shoes. The old pig fnrni.shcs the strength 
and toughness. The young pig makes 
the metal run readily. The dome.stic 
scrap is used so that the board of di- 
rectors cannot sec a pile of it on their 
tour of inspection and thereby draw 
inferences. The foreign scrap is used 
because of the well known psychological 
fact that far-away cows have long horn 
and the horse shoes, it is unnecessary 
to point out, arc added for luck. 

“You must have met some queer people 
in your time,’' I said, “1 wonder if you 
ever bumped into the Baron Mnn 
chaiisen 

“1 don't recall any fellow by that 
name,” said he, “but I knew a bird in 
Birmingham, Alabama, one t 

“Never mind his name/* I said. 
“I have heard all the birdie stories 
I want to for one night.** 


United States lieads in 
Talc Production 

America leads the world in the talc 
industry, not only in production but, 
especially in manufacture and use. 
Tlic output of talc in the United, 
States sold in 1918, according to J. S. 
Diller, of the United States geological 
survey, departnient of the interior, 
was 101,477 short tons, having an 
average value of 1(110.91 a ton. 
^ The United States produced 
r about 58 per cent of the world's 
output of talc in 1918 and in ad-' 
dition imported more than 11 
L rl per cent of all the talc produced 
w I by the rest of the world. As 

/ little if any talc was exported, it 
- is evident that the United States 
is pre-eminently a consumer of 
talc. Canada i.s the only com- 
L pelitor for the 

M 1 y domestic trade in 

middle - grade 
■ ■ .J talc. About 12,- 
000 tons, 96 per 
cent of the 
talc imported in 1918, came into the 
United States from Canada. 

The United States is well supplied 
with low and middle grade talc but 
lacks high-grade material, which is im- 
ported mainly from Italy and France 
and through other couiUric.s from India. 

W'itliin the last two years a new 
and interesting source of talc has 
been found in Harford county. Md. 

Iho Buckeye Coasting Company, Lima, 
(9)iio, i.s iiKstalling new equipment to in- 
crease its capacity to 400 tons a month. 
The new equipment includes a No. 3 
Whiting cupola, compressor for elevator, 
air tools, sand blast, tumbling barrels, 
molding machines, etc. John Sonnenfeld 
i» president, with Carl B. Limbert as 
vice president and Lou P. Stephens as 
secretary and treasurer. A steel foundry 
with electric furnaces is under contem- 
plation. 
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Cupolas Delerve Attention r 

cupola 18 a oolnpatatively iielt* 

m C\ ing inedium and one soon learns to operate 
it in a fashion, getting results V7hich are 
accepted generally as satisfactory. One of 
the requirements of- the foreman of the cupola 
department is to handle laborers, and this frequently 
is the main consideration in picking the man to 
liavc charge of the cupola. Of course it is important 
that a man in such a position should be able to 
handle labor, but he also should have enough educa- 
tion to be able to appreciate the points necessary to 
operate the cupola efliciently. If a foreman cannot 
be found who has both practical knowledge of melt- 
ing and the ability to handle men it is advisable to 
secure two men and place one in direct charge of 
the laborers and let the other supervise charging 
and watch the iron as it is tapped and poured. The 
latter sliould liavc at least a high school education 
and should receive instructions from the company's 
metallurgist, so that he will know the reasons for 
the different reactions in tlie cu])ola and what causes 
diflcrcnt effects in the metal. Such a man will be 
of little service at lirst, but in a short time he will 
^luAv a savings for his employer. Trained intelli- 
gence used about the cupola soon will improve the 
charging and melting practice in most plants. Some 
large companies which have .several foundries adopt 
the plan of employing high school graduates to 
supervise the cupolas and the head metallurgist 
is.snes bulletins that direct them in their work, in- 
struct them concerning details of operation and 
point out the meaning of different results. 


€u8ting8 Indispensable 

Q RAC'riCAlJ..y all modern human activity 
is based upon the products of metal work- 
ing jilants. This statement may be passed 
as trite through frequent repetition, but it 
is doubtful if its full truth is realized even by those 
who arc engaged in the foundry, forge or machine 
shop. Ill i^elgium and portions of France much 
of the territory occupied by the invading German 
was reduced to a state bordering on the primeval. 
Factories were stripped, homes leveled and even the 
productive soil was swept bare of all which repre- 
sents the life and activity of man. Repatriation in 
many regions meant a building up from bare 
foundations, and a creation out of elemental ma- 
terials. The inhabitants had been scattered widely 
through the years of war, and maliy, blown by the 
wind of chance, had taken root elsewhere and were 
not attracted by the bleak prospect of returning to 
the devasted area. It is s^ignificant of the funda- 
mental necessity of foundry products, that in man^ 
cases casting plants were the first tp. be rehabili- 
tated. Homes, factories, transportation equipment, 
tools, macl^nery and agricultural implements, all 
urgently needed foundry products. Even before 
tho.se who had been exiled began to find their way 
back again to that portion of the country which had 
been home, work was actively under way to re- 
build, equip and provide materials for the foundries 
of northern France and Belgium. A most interest- 
ing account of the re-establishment of one large 
industrial concern is presented in the first article of 
this issue. The restoratiiili of- this plant is 
typical of many throughout the occupied territory.^ 
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EMANI> for castings which has steadily in* 

^ creased during the past few months now 
has become acute. Manufacturers driven by 
Urgent and immediate needs are writing in- 
quiries broadcast or sending agents to foundries re- 
mote from their territory in the endeavor to secure 
enough castings to keep their plants in operation. 
This situation is . most marked in gray-iron and malle- 
able lines. The approach of spring has brought an 
unprecedented flood of construction work, \vhich tlie 
public insists upon in entire disregard of the peak 
prices asked for all classes of building materials 
Manufacturers of plumbing and heating supplies are 
overwhelmed with orders. One large maker of hath' 
room and heating equipment has advance orders for 
over 200,000 bath tubs, which will lax the capacity 
of the company’s several plants for the entire year. 
Automobile manufacturers ift.stead of canceling con- 
tracts for castings, a procedure winch was predicted 
by sonic foundrymen in the early winter, arc doubling 
their orders where po.ssible and seeking untried sources 
for practically all grades of castings used in making 
trucks, passenger 
cars and tractors. 

Agricultural im- 
plement makers 
are experiencing 
an unprecedented 
activity and state 
that this marks 
the opening of 
the largest year 
ever known in 
the manufacture 
of all kinds of 
farm machinery. 

Those who sup- 
ply castings for what might be tenner! luxuries or 
more correctly nonessentials are unable to take up any 
of the overflow demand from other lines. Makers of 
piano plate, builders of soda fountain equipment and 
manufacturers of cqnfectioncrs’ machinery are .seeking 
additional foundry capacity to make urgently needed 
castings. 

'fhe marked increase in dilferent 
makes of small motors, washing ma- 
Now Uaers of chines and other household machinery 
Caatintfs brought a new class of small 

castings users into the market at a 
time when it is most difficult to find 
foundries which can sunply .the needed parts. With 
all this, rush of .businesf a marked extension in the 
entire foundry industry is in full swing. TUq ab- 
normal demand has been accentuated by sliortagc 
and nonprodnetiveness of Jabor to a ^grec which 
threatens an over expansion. It is commonly under- 
slood that when a manufacturer piace.s an order for 
a great number of castings upon which be can re- 
ceive no assurance of time of delivery and little 
guarantee of prjee^, he duplicates his .order with a 
number of foundriesv Then \vhen hi,s requirement-^ 
are. .covered by the ddivery of his order from one 
firm, he at once, will cancel the pending . onlcrs with 
other, foundries. Theli'. is a basis for the opinion 
held by some foundrymen that the present demand 


Rail Buying 
Expected 


Prices of Raw Materials for Foundry Use 



CORRECTED 

TO FEB. 23 


Iron 


Scrap 


No. 2 foundry , VulU'y 

. .$42.00 to 4H.00 

midtlnil steel. Valley... 

.127.00 to 27.25 

No. 2 fuiuid y, Bn mlii:;haiii . 

.. 40.00 10 41 00 

I'cavy inciting btpel, PlttsliUKli. 

. 28 50 to 29.00 

No. 2 roundty, ChlraKo .... 

.. 40.00 to 42 00 

nieltliiK steel. Cliicatfo.. 

. 24 50 to 23 OU 

No. 2 foundjy. PhJ.idolpIra 

. 48.00 10 41.00 

Stove Plate, Chteu^o 

. .15.50 10 26 00 

Raslr, Valji'y 

41 00 to 44 no 

No. 1 cu.<it. ('Ii1eii,?u 

. 42.00 to 42.50 

51all«ahlf , ('hicatfo ... 

48. .90 

No 1 cuht, Phdadriphitt . . . . 

. 29.00 to 40.0U 

Mnllvable. Buffalo 

.41 r» to 42.2.7 

No. 1 cast, BliniliiKliam 

. ;i:t.Q0 to .15.01 



Car wlie^Ls, lion. PiltHburi;li .. 

. 44.00 to 45.00 

Coke 


Cat wheela, Iron, ('hlcaco . . . 

. 87.50 to 88.00 

Connellsrlllc fouiidiy coke.. 

. . .$7.00 

Rallruiut m.illeable, rbit 'u.^o. . . 

. to 84.00 

Wls<' courily foiindry coke. . 

8.2.'’i 

.^Rrletdtifia! in.il1i'uble. ('hlnigo. 

. 83.5010 34.00 


is inflated and ffiM of foundrf,; 

facilities may eventually . result in a general sIackeniTi|^<} 
off with the attendant reaction comparable to ovcr> 
production. 

With the return of the railroads tCK? 
private owner.sliip, the long expected, | 
l)tiying of equipment seems imminent. ' 
1'his will have a marked effect, both 
on those foundrie.s which specialize! 
on railway work and also indirectly 
upon Olliers, tlirough the witlidrawal of some, notablW 
malleable shops from the manufacture of miscc|k; 
hiUMJiis castings to concentrate on railroad work.- 
I*, is .staled tliat a plan is nearing completion which 
x'.ili permit tlic early jiiirchase of 2000 locomotives, 
and abijut 100,000 freiglit cars to be allocated among 
the dilVerent railway lines. The roads have been 
gallicnng their own equipment, making lists of re-- 
c|uiicmenls and otherwise preparing to be early in 
the field in the rush f()r sui)plies which is expected 
to follow the return to private control. Car-wheel, 
.shops which for the past two years have been almost 

entirely inactiv#, 
except for repa^ 
and reptacemei^ 
work, aiiticipaw 
a heavy demand. 
The shortage Aw 
to meager re*-' 
placements during 
tile war, has been 
brought sharply, 
to focus by the 
tremendous rush 
of. business and 
attendant p r e s- 
sure on trans- 

porlatit)n agencies during the i>ast few months. It is 
stated that tiie railroads normally require about 100,000. 
new freiglu cars every year to replace those which wear 
out in .service. This figure is derived from the fol- 
lowing table showing the purchase of cars by the 
railroads during the five years preceding the war: 


19 1:* . . . 

nu 

lOITi 

19Ui 

1917 

Tofal 

A\erajir . , 

Ni'l Hild I UM1 yra i> . . 
♦Kstimatnl 


.\dded 

t02.UT0 

150.8i:t 

86,012 

88,294 

117,208 

004 857 
120.001 
20,700 


fietM 

86,889 

96,985 

90,847 

100,966 

•68,850 

456,408 

91.384 


A slackening is noted in the demand 
for foundry iron. By some this is 
Leas Cali allrihuted to the re-ilization of the 
For Iron delivery and 

the wish to avoid bulling a market 
which already is considered too high. 
The slight recc.ssion in scrap prices is the result of a 
common agreement to di.sagree between the dealers 
and foundrymen. The latter feel that scrap prices 
arc Ixiyond reason. New York- quotations on notiferrous 
metals follow: * Cc)])per, 18.25c; lead, 9.12j4c; tin, 
61.20c; antimony, 1,1.75c to 12.00c; aluminum, No. 12 
alloy, producers' price, 31.S0c and open market, 30.00c 
to 31.50c; zinc is 9.00c St. I-ouis. 
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G JIARLKS a. DRKlSBACll, 
formerly president and man- 
ager of the New Jlaven 
Sand C\»., and Charles 

S. Johnson, formerly western repre- 
sentative of the same company, now 
are associated with the Standard 
Kquipinent Co., N<’w Haven, Conn, 
manufacturer of cinder mills, or • 
crushers and pulverizers. The Stand- 
ard Equipment Co. sdon will eiiur 
upon the manufacture of a line ol 
foundry equipment. 

William Bragg has been made found r\ 
foreman for the II Welter Mfg (H. 
South l*ittd)ingh. 'renn. 

Charles .\. Hieder has heen appointe«l 
assistant manager of .sales \\\ the rail- 
way department of the National Malle- 
Able Castings, Co.. ( leveland 

1.. 1). Kluver has been placed in 

' charge of the newly established Detroit 
oflicc of White & Hio., Jnc., IMiila- 
del]ihia producers of noiiferrous alios 
metals. 

John D. (treen, secretary of the 
Detroit Stove Works, Detroit, has re- 
signed to become vice pre.sident and 
general manager of the Kathhone- 
Sard Co., Chicago, stove manufacturer. 
■ B. L. Weaver has resigned his posi- 
tion as steel foundry superintendent for 
the Vulcan Iron Works, Wilkes-Barre, 
Pa., to become as.sociated with the 
Philadelphia Roll & Machine Co. plant 
of the Taylor-W barton Iron & Steel 
' Co., High Bridge, N. J. 

F, J. Ryan was elected president of 
: the Metallurgical Corp., FMiiladelphia, 

1 at the recent annual meeting. Other 
' oiheers of the company are S. R. Van- 
1 derbcck, vice president: W. L. 'rayh»r. 

! treasurer; J. L. Hawley, a.ssistant treas- 
I urcr, and S. II. Ourbacker, secretary. 

I K. B. Thorndike has been appointed 
sales engineer in charge of the New 
York ollice of the Phoenix Iron Works 
Co., Meadville, Pa. A new Boston of- 
fice has been established by the same 
i company with Paul C. Rogers in charge, 
j T. A. Martin recently has severed his 
j connection w'ith the George H. Smith 
I Steel Castings Co., Milwaukee, and now 
is in charge of the installation of a 
new steel foundry (or the Eric Forge 
Cd^ Erie, Pa. 

William R. Guniiitere, who for a 
number of years was associated with 
t the Independent Pneumatic Tool Co., 
Chicago, again has joined that company 
and will be connected wdth the Pitts- 
burgh branch office. 

Paid V. Faragher, formerly con- 


lu'clfd with ilic Millon institute at 
I'iltshiirgh, has accepted a po.siticni in 
the research lahotatorv of the Alum 
iniim Steel (’o. of America, New Ken- 
-iniitmi, I’a. 

John II R )si* lias been api)oiiited 
i-ii!>nner ot the .\elna Innindiy 
i'v- .Machine ( n., Warren; O. x\lr. Rosr 
Mine has liecn associated with the 

N’onngsltiwn Sheet ik Tube Co. in the 
eiigiiu-enii^ department. 

I r. W'ingert, formerly gt neral i)ur 
eliasmg agei/i lor the American Brake 
Shoe l‘\nnulr\ ( o.. now is president 
(»f tlu* .\nurican ( oininociitivs t orp, 
orgaiii/ed tu handle pig iron, coke, coal, 
iron aiul •sti-el ]jrodncls, and scraji. The 
ollice.s of the new company are at .id 
Church street, New York. 

D. C. Joiu-s. Limkenheimci Co., wa;- 
elected president of the Associated 
I'oiiiidnes of Cincinnati at a recent 
meeting. The other officers chosen 
were Neil ( I amonl, Worthington 
Bump & Machinery ( orp., vice presl 
dent; George I*. Dana. IN'crless h'onnd- 
ry. secretars , and M. A. f.ammers, 
( inciimati Steel Castings Co . treasurer. 

W. h-. Troutman, president, and R. 
W'. I'ener, lieasurer of the IBaddock 
Mfg (d.. Biaddock, Ibi., retired re 
eeiitly coincident with the .sale of that 
company’s idant to the Wilson- .Snyder 
Mfg. Co., Putsburgli. F. ('. Sullivan, 
vice tiresulent and engineer, also re- 
tired on March 1, while H. L. Catnp- 
liell and V. B. McLoimell. other officers 
of the company remain with the new 
owners. Tlie Wilstm Snyder Co. nianu- 
faclnres t>mnps and e«|uipmenl. 

M. h\ (iartluiid was elected first vice 
l>re.sident of the Davtoii Malleable Iron 
Co, Dayton, ()., at its recent reorganiza- 
tion meeting, which re-clcctcd J. C. 
Haswell presnlent. Mr. Haswcll clo.scd 
hi.s annual report with a tribute to the 
late SainnrI W. Davie.s, who was con- 
nected with the company for imire than 
dO years, recently as vice president. 
Other officers elected at the meeting 
are: Vico president in charge of sales. 
H. D. Hunter; vice prc.sidcnt in charge 
of operation, W. B. Runyan; secretary, 
W. H. C'assel ; treasurer, Adolph Heinz. 

Col. John Roper Wright has re- 
ceived a baronetcy at the hands of the 
king of England. Most of his acltJeve- 
nicnt.s have been in connection with the 
steel trade, largely in South Wales. He 
commenced his career in Soho Foundry, 
Preston, and as a young man on the 
.staff of the late Sir William Siemens 
carried out all of the experiments for 


the mamifacliire of open-hearth .steel 
by the Siemens-Martin procc.ss. Sub- 
-i-i|nenily lu* went to Swansea and de- 
vclojied the process commercially. After 
being associated with several .steel com- 
liaiiies an amalgamation was effected 
in lSb4 of IC. & W. Baldwin of 
Shmrporl, Wright, Butler & Co., Alfred 
Baldwin iSr Co., and the Blackwall Gal- 
vani/ing Co. into Baldwin's, Ltd. Since 
lOOS C’oloncl Wright lias been chairman 
id the latter company having succeeded 
tile late Alfred Baldwin. Colonel 
Wright is a director of several other 
comjianies. 


Traces History of Iron 

Dr John G. Unger, head of the 
hureaii of research of the United 
States Steel Carp., was the chief 
speaker of the regular monthly meet- 
ing of the Pittsburgh Fonndrymen's 
assuci.ition. Dr. Huger substituted 
for l.,()iiis E. Endslev. professor of 
mechanical engineering. I'niver.sity of 
Fitlsbiirgh, who was to have been 
the principal speaker, hnt who wa.s 
unable to be present on account of 
illness. 

The speaker claimed that the dis- 
covery of iron outdated that of cither 
gold or silver, a.sserting that au- 
thority existed for the belief that 
Knocli. son of Cain and grandson ol 
.Adam, actually discovered iron in 
the ashes of the smoldering camp 
fire.s along the bank.s of the Euphrates 
river. Dr. Unger traced the history 
of iron, both from a geological and 
chemical standpoint, and ventured the 
prediction that not only would the 
country soon be using ore of much 
lower meUllic content than that now 
used, but that within 100 years, iron 
would he .supplanted b> some allov 
derived from clay, containing iron, 
silica and ^>a1umina, which he said 
would he a third the weight of iron 
and possess higher i)hysical properties 
than iron. 

Montfort Jones, professor of eco- 
nomic.s, University of Pittsburgh, gave 
a talk on the foreign exchange situa- 
tion, in which he pointed out the 
dangers to foreign trade unle.ss the 
present rates were soon adjusted and 
also' the possibililv of the reshipment 
of Amserican products to this country 
because of the big premium which the 
American dollar now commands in in- 
ternational exchange. 
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New Truck For Foundries 

A new gasoline truck for hauling cast- 
ings, cores, molds," sand, and other 
burdens up to 2500 pounds weight has 
been placed on the market by the Clark 
Truclraclor Co., C'hicago, III. This ma- 
chine is designed to operate inside the 
plant buildings as well as outdoors, at 
speeds varying from to 12 miles per 
hour. It is narrow in construction and 


so will run in aisles and within a ver.v 
limited operating space. It acts as both 
a truck and tractor. Foundries u.se 
this machine in the core room, stock 
rooms, sand piles and for general plant 
haulage. Bodies of various types are 
furnished for carrying the load. All 
bodies will carry a lJ4-ton load and 
cargo bodies have a capacity of 0112 
cubic yard of bulk materials such as 
sand, etc. A truck unloading sand is 
shown in the accompanying illustration. 
The machine is run on three wheels, and 
is steered fnnn the rear by a single 
wheel. The load is carried over the 
two front driving wheels. The driver’s 
seat is over the engine facing the load. 
The four-cylinder engine is carried above 
the single rear wheel. 

Combined Sand Mixer and 
Magnetic Sepafator 

An installation, designed and built 
by the Dings Magnetic Separator Co., 
Milwaukee, is shown in the accom- 
panying illustration. The equipment 
which includes a sand mixing and 
riddling system with a magnetic sep- 
arator, is strong and ruggedly con- 
structed. It is mounted on a platform 
at a sufficient height from the floor 
to allow the screened sand to be piled 
at a point on the floor from which 
it can be removed by barrow or grab 
bucket. The box or other receptacle 
for ca*:chmg the refuse is also locat- 
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ed on the floor level. It usually is 
provided with handles by which it can 
be lifted by the crane and conveyed 
to a car or truck employed for trans- 
porting that kind of material to the 
dump. 

By referring to the illustration it 
will be noted that the complete ma- 
chine consists of a feed hopj»cr, a large 
revolving screen and a magnetic pul- 
ley w'lth .suitable motor, pulleys and 


belting to drive it. fhe feed hopper 


board.s and deflection boards to, pre- 
vent any of this material from falling 
iqion the low'cr belt which is shown ia 
the illu^tratioJl. 

Under the ordinary system of cut- > 
ting over sand either by hand or 
mechanically, none of the foreign ma-' ' 
terial is removed unles.s it. happens . 
to he quite large and cannot be ig- , 
nored. It is claimed for the ma^ J 
netic jicparator that it screens all of ' 
the sand and leaver it in condition, 
for molding purposes; that it elim- 
inates all the coarser material and ^ 
while this latter is passing over thej 
magnetic pulley it reclaims all the- 
Iron which may have found its way 
into the sand during the day. Clamps^ ^ 
gaggers wire, rods, slings, chills, smalt 
castings, pieces of scrap are all sal- 
vaged while the burned cores, brick- 
bats, etc., are discharged into an iron 
1 ) 0 \ for final disposition on the dump^ 

Make Ladle Nozzles in 
the Core Room 

jrom page 199) 

A is fastened to the rod in the. usual 
way, as shown at B. Two burnt fire- 
clay sleeves arc then put on the rod 
aiifl the whole covered with a flreet^y 
wash after a nut has been screwed 
on the other end of the rod with a. 


which has a capacity of 3 or 4 yards 
is situated at the head end of the 
screen and is kept supplied with ma- 
terial by a grab bucket operated by 
an overhead crane. The perforations 
in the screen are approximately 
inch ill diameter so that the act of 
passing a pile of sand through the 
machine is equivalent to passing it 
through a K'-incli riddle. The mag- 
netic pulley situated at the discharge 
end of the screen 24 inches wide 
and 18 inches in diameter. riio bell 
for conveying the refuse away from 
the screen is provided with side 
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collar between it and the clay alaeves. 
The hole in the end of the stopper 
is plugged with fireclay. 

The noz/lc, which is the special fea- 
ture of this combination is made in 
the core room (»n a squeezer machine 
It is formed of fireclay mixed willi 
a small amount of sand. The nozzle 
is bakejJ at the same temperature as 
€orc.s, and so is not as strong as if it 
were burned at a higher temperature 
'as arc the nozzles sold for the trade 
in general. This noz/lc is reinforced 
with a cast-iron ring, one of which is 
I shown at ( in the illustration on 
page 199. The nozzle, shown at P. 

1 gives a view of the side to he supported 
by the cast-iron ring. In the center 
of the illustration the mold for casting 
j the rings is shown. This is made of 
cast iron and many rings can be cast 
in a short time as the metal sets 
almost immediately and the mold then 
may be emptied and made ready for 
i another casting. Underneath the mold 
may be seen one of the rings and a 
' pile of metal which has dripped oflf 
' ^hc mold from time to time as it was 
poured. 

New Electric Heat-Treat- 
ing Muffle Furnace 

An electric furnace of the muffle type 
for baking vitreous enamel, hardening 
■ and tempering tools at temperatures up 
to 850 degrees Cent., has been devel- 

I oped by the General Elec- 
tric Co., Schenectady. It 
consists of a furnace cham- 
I her with a control panel pro • 

5 vided at the front. The heat- 
j ing element which i.s mount- 
‘ cd on the outside of the 
* muffle and covered with in- 
j sulating compound i.s placed 
I so as to give an even dis- 
j tribution of heat through- 
out the inside. The heating 
device is divided so Ihat it 
i.s possible to get two gra- 
dations of temperature, which 
for convenience are known 
as high and low heat. The 
former is used to give a 
high initial heat, so that the 
maximum temperature may 
be reached quickly. In ordi- 
nary operation this maxi- 
i mum is reached in 1>4 hours 
after which the low heat is 
sunificient io maintain an 
even temperature. The muf- 
fle is mounted in a strong 
steel casing and the walks, 
top, bottom and door, arc 
■'thoroughly insulated, thus 
decreasing the loss of heat 
I through radiation. The con- 



SMM.I. S\M) KI.\ST lAKIXKT F0« HOPS 


trf)l panel is equipped with a main 
line switch, a double throw switch 
for high and low heat, ami a red pilot 
lamp which acts as a warning to the 
operator wheo the furnace is on high 
heat ( OniUM tions on the side of the 
p.iiul arc provided to connect rheo- 
stats when temperatures as low as 300 
degrees Cent, are desired. Those fea- 
tures permit an adc<iuatc control of the 


temperatulfc. The.»pilpt lamp; is in- 
stalled to prevent destruction of material 
due to carelessncss^por inability on the 
part of the operator to estimate w^hat 
temperature is being carried. The fur- 
nace is provided with a shelf in front 
and the door is balanced by counter- 
weights to keep it open. When on high 
heal, the furnace requires 4 kilowatts to 
b.'ing it up to 85t) degrees Cent. 

Cabinet Type Sand-Blast 
for Cleaning Rods 

.\ cabinet equipment recently produced 
by the Pangborn Corp., Hagerstown, Md., 
and shown in the accompanying ‘illus- 
tration is devised to sand blast vari- 
ous shaped rods from 54 to J4-inch 
in diameter. The device embodies' 
novel features of continuous opera-j 
tion with hygienic construction for the. 
protection of the operator. The blast-1 
ing chamber is entirely enclosed, and 
therefore the machine may be operated 
in the vicinity of machine tools with-i 
•ont danger of damage from flying 
dust and abrasives. A set of rolls' 
and guides at each end of the cabinet 
drives the rods at a uniform rate of 
speed through the blasting zone. The 
feed rolls arc .shaped to handle rods 
of any shape and diameter from >4 
to ?4 inch. The stream of abrasive 
enters the blast chamber through six 
projectors centering to the rod at a 
45 degree angle and acting 
on the entire surface. The 
discharge is directed toward 
or into a small chamber that 
utilizes the rebound effective- 
ness of the abrasive. It \s 
stated that scale has been 
removed from 54“l*ich dia- 
meter rod with 80 pounds 
air pressure at a speed of 50 
linear feet per minute. The 
bottom of the cabinet forms 
a hopper for storing the 
abrasive. The blast action is 
the suction type and individ- 
ual feedboxes, in plain sight 
oC the operator, supply each 
blast nozzle. Connection to 
an exhaust system removes 
disintegrated material. The 
cabinet is adapted for use 
with either sand or metal 
abrasive. It stands 69 inches 
high and occupies a floor 
space of 45 x 51 inches. 

The P. il. & f! M. Roots 
Co„ Connersyille, Ind., manu- 
facturer of blowers, contem- 
plates selling its prtsj^t 
foundri^ “■ with all equipment 
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Nickel Found in Alaska 

’ • , * 

Nickel minerals have geen found , at 
various localities ift Ahska, but none 
of the deposits has yet been worked. 
One group of these deposits is described 
in a recent publication of the U. S. 
geological survey, department of the in- 
terior, entitled “Nickel Deposits in the 
Lower Copper River Valley, Alaska,” 
by R. M. Ovcrbeck. The ore minerals 
are .sulphides 'Vvhich have been altered 
by weathering. A selected specitnen of 
this sulphide ore analyzed in the survey 
laboratory showed 7.23 per cent nickel. 
A number of ni.sty croppings on Canyon 
creek have been staked and assays are 
reported to show a small percentage of 
nickel. A specitnen of sulphide ore 
from one of these croppings showed a 
minute trace of nickel when tested. The 
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extent 'Htnd' probkble value of these de- 
posits could be detemined only by care- 
'ful sampling and by some development 
work below the partly oxidized surface 
cropping. 

Moves to Philadelphia 

The T. W. Price Engineering Co , 
designers and constructors of steel 
plants and foundries, has moved its 
main ofiice from the Woolworth 
building, New York, to Philadelphia, 
and its drafting room to New Bruns- 
wick, N. J. Until the necessary ac- 
commodations in Philadelphia can be 
obtained, the main office of the com- 
pany temporarily will be located in 
New Brunswick. The company will 
maintain New York small sales oflices. 


Purchases New Furnace ' 

The Standard Brake Shoe 
Foundry Co., Piiie Blu£F, Ark., -hue j 
purchased a l^^-ton electric furnace^ 
from the Greene Electric Furnace Co.,..; 
Seattle, and will install it with othef ' 
equipment in a new steel and con- 1 
Crete building now under construe- ^ 
tion. The new furnace will 'be used I 
to steel for a new type cast- 

steel plate back for locomotive-driver 
brake shoes, and also for general 
steel jobbing work. j 

The Westerly Brass Co., Wcsterlyi^ 
R. I., recently has incorporated under , 
the laws of Rhode I.sland and plaria 
extensive plant changes and additions; ' 
which will include compressors and 
electrical equipment. 


What the Fonudries Are Doing 


Wl 


Activities of the Iron, Steel and Brass Shops 


The Kock Island Mfe. Co.. Rock Ifiland. 111., li 
hulldine an addition to 11s foundry, KO x 130 feel. 

IMaiis nrr bclnK drawn for the ensfllon of t plant 
for the Coopor Itrass Works. OgdeiiNburB, N. Y. 

The Bouthoni Ktovr Works, Inc., Richmond, Va., U 
reported pluniilrii; the erection of a stove futindiy. 

The Cameron Rtovc Co., Richmond, Va.. has wider 
eonsiderution the erection of a foundry. 

Capitalized at $riU,0(l0, tlie Peru Brass k Mfx. 
Co., Pepj, Tnd., n>eent1y was Incorporated hy Kmest 
Theobald, Oscar Theobald and Jolin T. Knott. 

Fire recently damiiKed the plant of ihc Alliance 
Brass k Bronze Co.. Alliance, 0. Tlie pattern room 
and offlees escaped damage. 

Waldron & Van Winkle. .New York, industrial engP 
neers, will take bids shortly for the erection of a 
too z 500-root foundry for the Windsor Foundry Co., 
Windsor, Vt. 

The Magnetlr Mfg. Co., Milwaukee, mBnufaetiirer of 
separators for foundiles and smelters. Is hundlng a 
plant, fiO X 120 feet. 

The Enterprise Foundry Co., Charles Ciowlln. 1127 
Ofimld avenue, Detroit, rontemplates the erection 
of a cupola IniHding, 35 x 40 feet. 

The Standard Steel Casting Co., 010 SouUi Michi- 
gan avenue, Chicago, eontemplatts the erection of 
two buildings, each* 70 x 250 fee^ 

The National Bronze k Aluminum Foundry Co.. 
0630 East* Beventy-nlnUi street, Cleveland, la reported 
plamring the erection of a plant addition. 

Elnar Owrsn, Charles M, Robbins and W. A. Briggs 
are Uie JncOrporatori of the Owren Casting Co., 
AttlMiovo, Moss., Which wu recently chartered with 
$10,000 capital. 

Chpltallxed at |3S,000, the Danbury Foundry Co.. 
Tnc., Danhoy, Conn., recently was chartered hy 
B. J. Bamln. B. .Hgoiln and W. H. Cable. 

Tlw Romo Biaw k Copper Go., Rome, N. Y.. tj 
fillorted planning to mke ajMentlons to iti ofneg 

t, 9. Vaiuioy «gi named anoQg Hw fneorporaton 
of. tbi Beonony Stovi Go.'. GneovtUo. O.r whle$. wai 
pMMitly tficornorated vKh $75,000 eaplUL 
Iho 0. K. Store # . Co., Louli^ Ky.. 


plans the erect Ion of plan* additions. Including a 
foundry. 

Plans are being prepared for the erection of an 
addition to the foimdiy* and pattern shops iif the 
PoQioiifi Mfg Co., Puiiiona, Cal. 

Erection of a machine shop and foundry , Is 
reported being plutinvd h> the Baliimoie Valve Co., 
Baltimore. 

Tlie Baniett Koundiy & M.u'hliie Co., Lyons avenue, 
Irvington, N. J.. Ii.'is hud phins prep.ircd for the 
erection of an addition to Its plant. 

Robert Perllck, brass founder, IU4 Rci'd street, 
Milaaukee, has Incorporated under the style. R. Perllck 
lirnss Co., with a capital of $15,000. 

The Kewanee Roller Co., Kewanro, 111., Is hiiUdliig 
s^'ieral additions to Its plant, 'iliey are addilloM 
to the holler sliop and foundry. 

The W. M. Crane Co., (larfleld avenue. Jersey Cit>. 
N. J., mnnnractiirer of sto\es ha.s aw.uded a contract 
for I ho en'ction of a plain to include a foundry. 

The Jnme.s T Clark ('o.. 70 Adams street, Newark, 
.N. J.. contempiutes the erection of an addition to 
111 foundry. 

The J. C. Klchman Mfis. Co., BI.Hh and Wicomico 
streets, Raltimore, Is planning the ercvllon of an 

addition to Us foundry. 40 x 40 feet. 

Contracts for the erection of a foundry building, 
65 X 400 feet, on admitjlstratlon building, 60 x 00 
feet, a power house and a cmslier plant, hare been 
let by the SImbroco Slone Co., Boston. 

ITie plant of the Bridgeport CasUngi Co., Bridge- 
port, Conn., which was recently damaged by fire, 
will be rebuilt at once. Tlie new stnicture will 
cover 32.000 square feet. 

The P. B. Yates Machine Co., Beloit, Wli., will 
start conatnietlon of a gray-lroo foundry, 200 z 264 
feet, and also will undertake enlargement of Its 

maefaina shops. 

An addition to Us gny-tron foundry, 220 g 800 

feet, Is being erected by the Kohler Co., KobMr, Wts. 
An engineering building, 130 i 262 feet, la also 
helnf built. 

CupUallaed at $10,000, the Behmttt Brigi Foundry 
Co.. Colunibiis. 0., recently wsa chartered hy G. W. 
flebmitt^ Ed. Schmitt, k F. Oeardof, a M. Schmitt 
and C. V. Debnoof. 

. JBrectlan of an addition to .the foundry of the 

Qffhfdt tfachlne Co.^ ^^dlgpo, Wit., la ea^ed to 


be started shortly. Ttie biilldbig will be 118 z 900 ' 
feet. 

Plans are being prepared by the Ukey Foundry 
.Miukcgoit, Mich., a branch of the Continental Btolgfg 
Coni., for the erection of an addition to Its foundky;* 
which will pmctlcslly double the capacity of the plaoi. 

The .VorthwcHt Kniindrles, Inc., Villa and Valenti^'* 
streets. Rochester, N. Y„ has hod plans prepared ' 
the erection of a gnu-iron foundry, 197 s 30O;t^eeiy. 
Ocorge .\. HcIxIpt Is secretary and 'general nmOcf. 

Plans arc being prepared for the ereettoa 67*1^'. 
■iddition to the plant of the 0. B, .Noith Cb.t New ' 
Haven, Conn., maniifacturer of castings. The b^lng. 
vill be .T7 X no feet. 

Maldsof k Ashton. Troy, N. Y.. have been hi- 
corpnraitcd to engage in tho manufacture of Inn and' 
steel castings with $15,000 cafdtal, by H. H Adh 
ton. J. R. McNary and J. L. Maldsof. 

Tlie Pattern Foundry k Equipment Corp,, ^ New 
York, has been Incorpurated with $10,000 
hy S. 11. Selta. J. 8,cln and A. U RoM, MS WM( 
KiOth street. ^ 

Capitalized at $500,000. the Lima Foundry k 
Machine Co., Lima. 0., recently wai lneoi]KMli$$^ 
under the laws of Delaware, by T. U CrotcM, €«' Ha 
Blaske and S. R. Dill of Wilmington, Del. 

The Albrass Co., Albany, N. Y., recently wag 
birorporatrd with $35,000 capital, to engige hi 
foundry work, by E. W. Idcahy, i. RrlcluoD end 
F. A. W. Grieaau. 

W. J. Hickey, 11» .Main street. WcllamI, Ont . 
baa been awanicd the contract to rebidld the plant 
of the Welland Iron k Brass Co., whtch was rerenily 
damaged hy fire. 

The Hoffman Heater Co., Lorain, 0., which ' 
recently completed the erection of a new plant, U. 

reported considering the ererthm of a foutidiy addi- 
tion to Its plant, within the year. 

n. Kramer k Co., Inc., 1224 West Twenty-AnI' 

street, Chicago. Is building a foundry, 127 z 800 
feet, a warelmuie, .30 x 85 feet, and an ofttce 
building. 58 x 65 ‘teet. 

The F,cle Rubber Mold k Machine Co., SanduAy, 
0., recently was Ineoiporatcd hy A. k, Boffers. A. 3.^ 
Jeisa and others, and will fstabllib a plant. IhH] 

rompajiy Is eapltollaed at $10,000. " 

. lOie Solly;. Brass Foundry. Ltd., Thrento. Ont./ 
recently ns locorptinted with $40,000 capital, hfj 
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ticoreo II. Se<fi«vlrk, John W. Pli'kup anil Jumca 
Atfh.’aon. 

'ni« Cook- Uw hi Foundry Co.. (jre«iuibon>, .N. C.. 
brass ivoduals. recently was InconMimted with 
capital, iitiil pliUts are belns prepared for the erection 
of a plant, 40 x Trt fret. 

The Independent Brass Works, (Vritir and Wuliiut 
streets. LoiilMlIle. Ky., has rinsed :i rontnirt for 
the erection of a hnllding to inrreuse Us foiiniiry 
Sfwre. 

The Mont-Clare Foundry Co . IMiliadelphia. rermtiy 
was Incorporated wUli $5lT.0l)0 nipitul, by Clare M 
Borton. 114 Park Bow. Horace K. ^'^lck', HOii Soulh 
KortV'iiInth street, and Randolph Sailer. 02>i ('tiestiiiit 
strcrl. 

Local capital at M'U,nitee 's orKsiiil/. nn the Ameri- 
can Foundry C«»., ahleh wdl be Incorpoi .ileil with 
1100,001) capital. It is repoiicd plaiKs .irc beniK 
prepared for the creel Ion of n guiy-iUMi tmindry for 
the production of llidit castlnirr,. 

The Buckeye Bras-? 4c .Mfu. Co . Hairy Sclker, 
pn‘sldent. 0410 Hawthorne aveime. Cleiebind. Is luu- 
Ing plana drawn for Hie erection of a furnace io(i»n 
and foundry, HO x llo feel and 7“» x 7r> feet 

respectively. 

Annuiinrenieiit has been Piailc that the Battle 
Creek Jobh'ne Foundry. Battle Cieek. .Mieh , which 
was formerly located at Ctaleshun;. Mieh . plans (u 

enlarge Us foimdiy and Iiist.i1l a cupola to melt 
12 tons per hour. 

Ttie Colunihia Sanitary SHk. Co., I»:jlh\i1le. Ky , 
manufacturer of iMilhtubs. plumhliiK rooiIs. etc., h.ii 
tripled Us stork to $.‘{00,000. and has announced 
plans for douhlliuc the eaiiaclty of Us foundry and the 
other departments of its plant 

The Illtiiola .Malleable Iron Co., which pureha.sed 
A 43-acrv site at Loiiiavllle. Ky.. has not done 
anything with tlie property as yet. hut Is reported 
planning to go ahead with the erection of a large 
plant 111 the spring. 

The Boiith Side Malleable Cast Inga t'o., Fourteenth 
and Wlndlake streets, Milwaukee, is making Improve- 
ments to Us plant. The moat Important Items of 
new equipment to be installed are three 5- ton charg- 
ing cranes, and a craiicway mcr the furnaces. 

The Valley Iron Works. .Appleton, WU., which 
MtM the size of its foundry and machine shop 
the war. Is erecting fuither additions wliicl) 
will increase Its capacity about .It) per cent. Borne 
oontracti for additional foundry nnd machine ihop 
equipment are being placed. 

Formation of the liurtlaiid Haswell-Bentschler 

Foundry Co., at Dayton. U.. Imk been announced. 

The company will take over the enmtilete foundry 

organization of the Tlatt Iron Co., according to 
rmiorts fn>m Dayloii. Hordon S. Bentschlcr la head 
of the new firm. 

The Olympia Foundry Co., Olympia, Wash., rccomly 

was Incorporated hy W. L. Phillips, William Allard 

and othera. The company for the present will eiig.<ige 
in the manufactun' of gray iron castings, hut plans 
to Inlet' on add the maiiiifnctiire of hr^uss castings 
to its line. 

IlMjjpach'nt^ry & Foundries. Ud., BnickMlIo, Ont , 
has bem bicorporafed to carry on t)uslncs.i as Ir.vi 
foimders. steel makers, etc , with $2'ifl,000 capital. 

The company will start work ^n the spring on the 

orectfon of a foundry. 1> rectors of the company 

arc: Jomea V. fiaidner,. Heorge K. Purkis, Joseph 

K. A. Lalng and others. 

Contract haa been awarded for the erect inii of a 
foundry for WilHanis, While k Co.. MoHiie. HI The 
building will be 150 X 32.'! feet, with a covered 

material bay. 400 feet long. The Clement A. Hardy 
Co.. Chicago, la acTtni^.as consulting engineer on the 

;A0d has ptirriiatied the necessary htriictural 

&^%e Robs Pipe Foundry Co. haa been organized 
'' ll 'tTuUtanootai Tenii., with a capllal of $200,000. 

' to eofiita In the manufacture « of soil pipe and 

. pdumbtdig supplies. Ineorpontors are former . Couit'y 
^ lodge, WlU .Cummings. R. H. Rab^. CUIfon! Fr^a^ 

! W. II. Cheney and T. Pope tlhepard. Work on th^ 

; erection of n new platit will he started at once. 

\ U will employ about 130 men. 

1 ' The New Process Copper Castings ,Co. recently was 
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incorporated under the lawy of l^elawkn! with a 
capital of $100,000, by Jidin McBor, president; 
James Smith, vice president and gehcral mamger. and 
Joint V. Bnimer. ‘ secretary- Iteasurer. 'Ihe company 
Will .engage in the moiiufactwe of bronze* and ciijipcr 
cnstlngH, s[icolaltzing In caathigs fnr Idast furnnee 
oipilpments. 

'Die J I. (?ase Plow Works Cii , Bacine, Wls. Is 
erecting two roundries and a warehouse as Additions 
to Us plant. 'Ihe gray- iron fomidry is 120 x HttO 
tei>t. Hie malleable plant. TiO x .HOO feet and the 
Marelmu'.-e. 122 x 1 40 feet Tills work Is In charge 
of Foltz It Brand, ('onwuy hiilUIhvi. CliicAgo, archi- 
tects and eiiglnms V. D. B.dwcll Is engineer in 

(iiarye of nialntennnco for the compan} 

Hie .National i'armlng Maciiiiiery. Ltd., Mmitmugii). 
Qiie.. which recently acquired the plant of th" 
Heiierol Cur It .Machinery Woiks ulll build extensions 
to the plant and iii8l-all new equipment. The eum- 
IMiiy will continue the imuiuractun* of steam eiigln«tt 

and boilers, s.iwmill and woodworking machinery 
will also operate steel, iron, br.ivi and Hnmlinim 

foundries A «<mali rolling mill ‘.a among Mie Im- 

prineiiieiits 

rile Alloy Kleetrie Steel Casting Co . which was 

ns-cntl} liico: liorateii at Coliinihiis. 0 , wlHi $.{U0,()0(|, 
plans to erect a plant at Warren 0.. foi Ihe mann- 
fiictuie (it autnmubtle p.irts and general e.^stlngh. 

The pl.iiit will be equipped with sweral electric fiir- 

iiiuvs 'Die first liiillding of the i>ro|H)spd plant will 
he 110 X 200 feet, and construction will he started 
alioiit .April 1 Jacob ('oxey, Massillon, D . and his 

lao .vons, 11. L. and J. S. Jr., .trc behind the project. 

Conlnulftis have sUuled on Hie erection of a 

foundrv, to tic devoted exclusively to the mannfucture 
of high grade light and niedhmi weight commercial 
giay-lroii castings for the Advance Castings Co., 

Hoahen. Ind. The 111 at unit cunsiMb of a molding 
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room, 70 x JOG f«et, wltyi eolw iipoiq. mipola roan, 
blower 'reoil and pattern alGnge ro^ -ad^hiliig tj|«i 
main fOondiy.^ /nie company ncently i^i liicapbfated 
with 190.000' capltiiL . 8. B. Belriiclit ta . prcyldeni 
and treasurer of the edmpAny. - 

Hie Hhawlnlgan Fmindrlea,^ 1^1.. Bhawlptgan Falls. 
<|nr., has acquired the 'Cleidrle, fumacQ plant of 
Rra.scr Bruce. 4b Co., us well «b the Iron fonndry 
foimerly o(wrated hy Nonnaiidiir Bros. Additioim va 
the phiiit are uifder contemplation, and annngcmcnfa 
ire being made ffir carrying oni^vt^a foundry won 
and I Hitting a special grade of Serolsteel castings on 
the maikyt. * It. McCartnef Is president of the 
conipajiy^ W.' fi. Daimcey, vice president, and C. M. 
Hall, secretary. . ■ ' 

Krcctimi of a gruy-lroli foimdry, 100 x lOO feet, 
as nn extension to the plant of Hiw Dominion Bteel 
Products ('0., Ltd., Brantford. Dnt.» lias been started. 
The foundry will he equipped , with the most modern 
fuimdiy equipment. Including 20*^n air fumaea 
and two cupolas, Tt la. cxpcA^ted the plant will be 
ready for iKWupiriJnn .some time 1il March. The output 
of this plant will consist of .a' general line of cast- 
ings; lolliug mill eijuipnient,-* rolltb robber working 
ni.ichine:v. rubber nvill and calender rolls, srod cores 
mul molds. 

1r.i L. Hoiigbtoii. Toledo, , formerly president 
.ind giHwiHl manager of the Maumee Malleable Castlnga 
Co., Toledo. 0 . bus organized the Ifoughton Malleable 
Castings Co., with an uiitborizeif' eapltal of $.*>00,000, 
and will loi'ate In Toledo on a 2fl-acre tract. The 
construction of the fliat plant /unit will he started 
early in March. Hils bulldbig, ulUcIi will cover 
dhoiii 150.000 square feet of Boor space, will house 
three .iri-tun air riirnaces, sore and annealing ovens. 
Tlie buildings will be of steel and glass constructloiL 
tiiid contracts for new equipment will be let shortly. 
Hie office of the company Is at 005-060 Spitxer 
building, Toledo. 
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INDI'HTKIAL PIPINH - A Iwioklet, entitled **lnter- 
Kelated Indnstrlra,'* Is being circulated by (iriiinell 
Co.. Inc., Providence, R. I , In which a brief story 
of 70 years lievelmimeiit of several Inter-relatcd In- 
diHtrleo, fmiided on hidnstiial piping. Is given. The 
booklet 1.S lut cresting and contains a number of illus- 
I rat ions of the compiutir's various plants. 

P.NKCMATIC TOOIjB.— The Iiidcpendtiit Pneumatic 
loot Co., CTilcago, has isaucd a circular, describing 
Its pneumatic tools. Hie drenlur points out that 
the drills are the only inies maniiraciun'd hi thb 
country having Corlks valves, and also states that 
they have one piece prr.ssed steel eoiincctlng riKls and 
p stons Boiler hearing'* on e.irh end of the crank 
shift rortme friction 

HCCKKI’S. Hic liidiistrial M’orks, Ha> Cily, .Mich., 
IS clreuhitliig an lliustiated IxMikiet, In whtrh clam- 
shell iMiekelH. whUii it mmiuLictures. are dvscrlheil 
and illnst rated. Hiese luickets have hardtuieii steel 
biishini$.s in lower ends of connecfhiK rods, steel rope 
guard extend ng completely around power wheel to 
prevent fouling of the closing line; large heavy powei 
wlicel, Inished; hard aIIo} steel Idler sheave, bushed, 
closing line, guarded agaliisl chilling; opening line 
does not onter bucket and steel stuift bearings. (Hher 
parts of the buckets are described. Illustrations sliow 
the buckets hi actual use. 

M.LDY STKFLS.- Tlie ITimax Molybdenum Co.. New 
York, haa published an IBiistraled boiOdet, in which 
the develo|im«nt, h'slory, use, etc., of molybdenum 
steels, are given. The booklet la profusely Illustrated, 
and contains a nunilier of li*tercstlng tables, and other 
(kita showing tensile strength, idiysical properiles. etc., 
of the various moIylNlcniim aleels. According to the 
booklet, molybdenum does not volatilize nor oxidize 
out of the bath and the metal can Ire Inimdoced Into 
steelwiB easily aa any other alloy, klethods of making 
molybdenum steel by the open hearth * ani^ eleetric 
furnace processes are ghrep la the booklet. The booklet 


Mhoiild be of iiitnvMt not' only to steel markers, but 

steel products manufartiirera as weH. 'According to 
Hie booklet, beforw publication of the .data, which' it 
contains, the coopaiqr submiUeil all data tp oiflcjahi 
and metallurgists of some of 'he lanfest alloy steel 
maniifucturers anil ronsumers li^ the country, tcl pass 
on the statements. 

CIIIMNRYH.— All lUuslntMl booklet has lieep pub- 
lished by the Portland (Vment association, ' ift which 

concrete’ chimneys for psc at industrial planta are 
descrllicd and llhistniled. Hie lUustnitlons , diow 
i-himnr>’s at the plant.s of the Havana Ibtllway, ' Light 
k Powtr ('o., Havana, Cuba; Pert Bros. Mfg. €6., 
Bei'ki'lcy, t'al ; the Miniirsota By-ProdiK*tS Coke Co., 

Kt. Paul; the Kxcelslor .Motor Mfg. k Bupidy Co., 

(hirago; tlie Brown .Shoe Co., St. Ixiuis: the Burn- 
s’de, HI.. sliupH of the Illinois Central niilrpad, and . 

the Hiigaiiosckl (*oppFr Co. smelter at Sagahosekl, 
Japan. Karii Illustration Ik accompanied with dtmen- 
slnns nnd other data. 

PYRl)MCTKBfC--Tlip Blown Instnimont Co., Phila- 
delphia. ha.<) piihl!.shpd tin KM-page illustrated booklet 
in which pyiometers are described luid lUustrated. The 
i>yrometer rons'sts of a thermo-couple and' a galvano- 
meter. 'The thermo-couple Is fogned of two wlreg of 
diirerent alloys, joined Ht one eiid, and wheq tllla 
junction Is heated It generates a small cun^pnt 'ol 
electricity. Hie current Is Kiiftldent to operate ah 
electrical Instrument or mlNlvoltmeter. Aa the 
temperature of the thenno-couple rises andiaUs, the • 
thermo-electric cm rent Increasn or .de«rDasei,-$«Biid b '' 
IndiQBUfd on the Instrument In degreea ^hrenhcltj 
Centrigrode or In millivolts. ' Ihe use oC*t^'to hnif^- 
nient Id heat treating plgnU^ btait furnaces, 
plants, ceramic IHliia. reiAent planta, for ^finding -the 
corM temperature of iMl^n metal dn.founMro, and 
In earfoiiB other Industrial plants > described. The 
construction of the rartoiif 'types of pyrometMr and 
their aceesiorirs are describe and Ulualaied In dsteh. 
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Gdi^iiiaii Foundries Face Big Tasks 

Output Is at Low Ebb Due to Lack of Raw Materials and Labor Factors — Great 
. . Steel Foundry Expansion During tbe War — Mechanical 

Equipment of Plants Is Complete 


BY H. COLE ESTEP 
European Manager of The Foundry 

X T HAPPENED to be the Berlin alongside the famous Branden- surrounding the German foundry in- 
privilegc^of the writer to at- burg gale, in these days the scene of dustry today. They might also have 
.tend a meeting of the Ber- revolutionary uprisings. Had any other come to the same conclusion as the 
lin section of the Verein Americans interested in the foundry writer, that there is even yet oppor- 
Deutsche Giwsercifachleute — literally business happened to have looked in tunity to reconstruct the business of 

translated. Society of German Foundry on this gathering at the same time, producing castings in the realm of the 

Specialists* -on the evening of Feb. 19, they also probably would have been former kaiser on a basis approximating 
1920.. It t<)dk place ^ in one of the nu- impressed by the tremendous contrast its previous prosperity, if industry can 
merous large committee rooms in the between the orderly, even commonplace, only be given the right of way, and 
splendid , building of the Verein procedure at this meeting and the real political disturbances checked. 

Dentschcr Jngei^icure, which stands in state of affairs, bordering on chaos, The subject under discussion at 






2% 


THE FOUNDRY 


April 15, 1920 


Germany Developed Enormous Steel Casting Capacity 


0 PUTTER instaucc is offered of the tremen- 
* drus industrial effort fut forth hy (ierniany dur- 
iiuj the clositi<i years of the ^eor than is furnished hy 
a careful study of the ffroieth of steel castinfjs frodue- 
tion duriiii/ the period from 191h until the armistice. 
In 1^13 Clermany's annual production of steel castings 
of all (lasses as t/iven hy Mr. I:step‘.\ futures, in the 
accompanyhuj article, was only .U.O />« r tent of the 
total shown hy the leport t>} the .1 merit an Iron and 
Steel institute, nunnti the stmeediiut years of the 
7 oar, allhoufih .Iweruan steel caslintfs production tvas 
inireased to a marked deiirre, the (iennan output in~ 
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the last supieme efftn-t was made to crush allied oppo- 
sition, the produition of all classes of steel caslinfis 
tn ilennany evi ceded the .Imrnran total hy 2.1 per 
lent. The laiye nu lease in aeid-steel cdshntjs was a 
feature of liennan .\leel foundry actreily as is noted 
in Mr. Estep's analysis The same condition held true 
in ..-Imencan praclne. a\' the tonihined production ol 
acid open-hearth and tfessemei (aslnu/s in 1*^18 sui- 
passed the output hy 52.2 per tent, knrthrr, the 

open hearth production foi that year In jlmerlca c.\- 
leeded all prcvlou.^ leiords. .1 detailed and fjraphii 
loinpanson of the steel foundry aethnty of the tWii 
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meeting ;it tended by llic writer was the 
reclamation and utilization of foundry 
wastes sneb as spent sand, Kai>fivvay 
shillings, waste metal in the cupola 
drop, etc. Follow ing the presentation 
of the paper which dealt with tins 
buhiect, there was more free discussion 
and consideration of technical details 
than fre<iueiitly takes place at similar 
a'ssemblages in the United States. Since 
this (lerman organi/ation deals ex- 
clusively with the technical side of th,^ 
foundry business, there was scarcely 
anything in the regular program to 
ilifferentiate the meeting from the 
thousands which took place in (icnnany 
prior to the war. In fact a fleeting 
impression was given of the old pow- 
erful Germany, hut this impiessiou w'as 
purely on the surface. One does not 
have to delve very deeply into Oerman 
casting manufacture at present to dis- 
cover the tremendous changes which 
have resulted from the war, or to 
\i.siializc the huge problems which must 
ho solved before orderly production 
can be ro-cstablishcd on a profitable 
basis and a normal output again attaine<l. 
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\t the present time there arc np 
pioximately 2700 non and steel found- 
lies in Oermanv, tiigether with up- 
wards of 4000 non ferrous metal slioj)s 
The latter figure inchules inan\ ex 
ceediiiglv small establisliiiu nts. nr more 
correctly 'umor deparlmeui'« of sjiiall 
machinery -building planU. These fig- 
ures w'crc unollicialK enint)iled h) I)i. 
F. Leidig, director of the Denisclics 
iiicsserei Wrbande.^, m (iennan I'oimd 
ry society . 

The distribution of (imnany’s iron 
and .steel foundries is shown on the 
iu company ing map, b'lg. 2. wdiich w'us 
prepared hy the (iennan government’s 
foiMgii office tor its own use in the 
peace nego(iatn»ns. the siirreinlereil 
and fiecnpicd areas .iie shaded on this 
maj). The great concentration ol ]tlants 
ill the .vicinity of (.'ologne and Diissel- 
dorf on (he Rhine is cleaily indicated. 
It is in this district that most of the 
large plants are located, and the truth 
of the statement that some .tl) per cent 
of Germany’s foundry capacity has 
hoeii permanently or temporarily sur 
Tendered is evident from a study of 
the map. The chief foundry centers ni 
unoccunied (iermany are Essen and 
Dortmund, together with Hamburg. 
Iterlin, Leipzig and Chemnitz. 

During the war, according to the 
authority previously quoted, (he luim- 
her of iron and .steel foundries in 
(iermany wa.s increased by about 500, 
or 2v^ per cent. 'This hy no means, 
however, measures the increase in ca- 
pacity, particularly in the steel foundry 
field. The latter is much more graphi- 
cally show'll in Table I, which gives 
the production of acid and basic steel 
castings during the past seven years. 


It is belie vi-(l that lhe.se iigiires have 
iiut been ]>reviou.sl\ puhlLslied. They 
arc ofliciTl and represent a startlingly 
iuleresting develiqnneiit Vs the table 
sliow.s, llie oiitpiil of acid steel castings 
Ml V)\7 v.is 700 ])er cent of the ton 
nago prodiucd tn 1012. In tonnage 
the increase was hum l()‘h.l2‘) metriL 
tuns tu 828,827 ineliic tons This pro- 
iliiclion druppcfl (u 7.5'f20o tons in 
TMS and to aiiproximately ,‘575,000 toil" 
in 101*^. It IS still over three tunes 
ihi* prewar These figures throw 

an interesting sidelight on (ierinany’s 
tochnicrd ac.tivitifs during the wMr, the 
large increase in the production of acid 
steel castings nciiig of course ab- 
suihed in the maiuifacliire of ordnance 
iiifl nutnilions. At pr<-sent they are 
going largely into railroad work, motor 
trucks, etc. It is evident that (jerman 
engineers consider the acid process of 
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making steel castings superior to all 
others. 

While the production of basic steel 
castings also showed a large increase 
during the war, it was by no means as 
great as that of aci<l callings. The 
ma>imurn increase in this latter form 
of cast metal, in 1917, was per 

cent of the 1913 output, according to the 
ofhcial statistics which show that 253, 
587 metric tons of basic castings were 
made in 1913 compared with 06u,237 
tons in 1917. In 1918 this decreased 
to 556,010 tons and in 1919 to approxi 
matcly 200,000 tons. (jennan slccl 
foundries enjoyed an enormous cxpaiv 
.sion during the war .'iiid this is now 
affecting productimi in a corresponfl* 
ingly unfavorable degree, the output at 
the moment being not over one-third of 
capacity. 

Unforlunatcly such coinplcto statistics 
arc not available regarding the produc 
tion of iron castings. Some indication 
i*f the activities of this branch ni the 
German foundry industry arc contained 
in the figure.'! covering the nutiuil of 
foundry pig iron. OHicial statistics arc 
available covering this material. I'liev 
are presented in 'rable II. Jt 
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borders laid down by the peace treaty 
was only 837,781 ton.s in 1919, estimating 
the output for the months of Novem- 
ber and December. This clearly re* 
Hods thr low chb to which the opera- 
tions of the (iertnan iron foundries 
ha\c been reduced. This has resulted, 
in general, from the .Oiortagc of raw' 
materials, particularly coal and iron 
and the seriou.sly impaired labor morale. 
There has been no lack of demand on 
the part of the consumers. In fart 
practically every producer of casting.! 
Ill (iermany is fully hooked up with 
orders to the limit of his output under 
existing conditions. 'J'lie comparativelv 
better steel casting showing at present 
is due not Mily to greater demand hut 
to the relativeh greater strength of 
very large dcel-casting producers like 
Knipp’s, which cimirol ihmr own raw 
materials to a laigr extent. 

1U(j yv/ii’ ./f/Tv/mi’.s 

In the meantime, tin ad\ances in 
the prices of castings, exprcssecl in 
< ierman marks, have been enormous. 
The extent of tho.se advances is rc- 
ilected by .the quotations on foundry 
pig iron which more* than doubled in 
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exchange. It is possible by this means 
of course to convert the prices accurate- 
ly, but it is virtually impossible to 
translate the values involved due to 
the fact that the f ierman medium of 
exchange is now* practically valueless. 
Therefore, while German foundry pig 
iron even at the present price in marks, 
may be said to be quoted at only about 
per ton, this by no mcan.s repre- 
senls tin- situation from the standpoint 
of the German fuundryman. Such 
price conversions in fact are utterly 
valuelc.ss cxcept^ in dealing with export 
business. 

Tn the latter case the large producers 
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dent from these figures that the gray- 
iron foundries enjoyed no such expan- 
sion and prosperity during the war a.*! 
the steel-casting branch of the in- 
dustry. In fact the reverse was the 

case. The production of foundry and 
hematite pig iron in 1913 waf 3,057,326 

metric tons. At no time during the 

W'ar or since has thi.s tigure been 
reached or even approached. 'I'hc 1914 
output was only 68^4 per cent of that 
of 1913 and the corresponding ratios 
for the succeeding years arc as follow.s: 
1915, 62yi per cent;. 1916, 55>4 per 
cent; 1917, 5S?4 per cent; 1918, 45J4 
per cent; 1919, 38j^ per cent. The pro- 
duction of foundry pig iron, exclusive- 
ly, not including hematite which is 
consolidated with foundry-iron produc- 
tion in the figures covering the years 
1913 - 1918 , in Germany within the new 


ihe .six moiilhs belwa*eii October, 1910, 
and March, 1920. In this connection 
the quotations on No. 1 and No. 3 
German foundry pig iron since 1913 
presented in Table III are exceedingly 
interesting. 

The prewar .spread of approximately 
Hve marks per ton, nominally $1.25, 
between the two grades of foundry 
l>ig iron has practically disappeared. 
Ill fact mclters are glad at the pres- 
ent time to get pig iron of almost any 
description and efforts have been made 
even to use forge iron. Abfalleisen, or 
waste iron recovered from the cupola 
drop is now selling for 1300 marks 
per ton. 

The reader should be cautioned 
against the indiscriminate conversion 
of these German quotations into Ameri- 
can money at the prevailing rates of 


arc now scaling their export quota- 
tions up to -the world-price level. This 
operation, which the Gerinans term 
Die J'ahtta, is in fact now legally com- 
pulsory. In this way the Gerjinans 
hope to realize greater credits abroad 
for .such commodities as they are able 
to export, thus increasing their ability 
lo buy food, iron ore and other neces- 
sary raw' materials. It is exceedingly 
doubtful, however, if such exports in 
the casting field will amount to much 
this year owing to the tremendously 
decreased production already indicated, 
and to the general exhaustion of com- 
modities and morale. From the stand- 
point of the German producer of cast- 
ings, Germany instead of being one 
of the lowest cost countries in the 
world is one of the highest. 

This is reflected not only in the tre- 
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VMl 4 SliETHl OF P'HAMK FOR CENTRRLN’O 
MOLD JACKETS ON SQUEKZER MACHINE 


incndous prices for pig iron, expressed 
in marks, but by the great wage in- 
creases which have taken place during 
the past seven years. Before the war 
unskilled labor in German foundries 
earned about 6 marks a day on a ^ or 
10-hour basis, today the pay is 25 to 
30 marks for an 8-hour day. Skilled 
nioldcrs in Berlin, who 'earned 1 mark 
an hour on a 9‘hour basis before the 
war, are now receiving from 4 to 4.50 
marks, or from 32 to 36 marks for 8* 
hours work. The hourly rates for 
molder.s arc slightly lower in Berlin 
than elsewhere in northern and western 
Germany, wliere 5 marks an hour is 
the prevailing rate. 

This discrepancy in favor of Berlin 
results from the fact that the Berlin 
foundry employers have a strong or- 
ganization. There was a serious strike 
in the foundries of Berlin, which lasted 
for 60 days through October and No- 
vember last year. It was finally settled, 
however, on a* mutually satisfactory 
basis. 

Recently, for the fir.st time since the 
revolution of November, 1918, it has 
been possible also to revert to a large 
extent to the piecework system of wage 
payment in Berlin foundries. As a re- 
sult, production, which in soAe cases 
had fallen to 30 per cent of the out- 
put per man-hour in 1913, has been 
materially improved. The wages earned 
have been correspondingly increased up 
to a maximum of 50 marks a day in 
some cases. It does not seem possible, 
however, that prewar labor efficiency 
can be re-established completely until 
general food conditions are greatly im- 
proved. 

Malnutrition is a serious factor in 
German industrial life at the 'present 
time and ha effects of course are par- 
ticularly evident in strenuous occupa- 


THE FOUNDRY 

tions like iron molding. A noonday 
scene in a German foundry today forms 
a startling reproduction of the bivouacs 
of the Kaiser'.s army during the war. 
The men, for lack of other clothing, prac- 
tically all wear their old uniforms, and 
their meal consists of virtually nothing 
else but soup of uncertain quality and 
composition, served out in army bowls 
and backed up by a little bread of 
about the color of ati old tan shoe on 
which they must subsist. 

Employers Sceh Food for Men 

The larger producers of castings are 
making special efforts to provision their 
employes. 'J'his in fact is almost neces- 
sary to mainlain any semblance of 
labor morale. In one case recently, a 
gang of men on a heavy job were each 
given a special donation of three 
pounds of meal, a pound of lard and 
two pounds of corned beef. Amid the 
abimd.ance of America, it is almost im- 
possible to understand bow industry 
can be conducted under these conditions. 

The necessity for taking direct steps 
to secure food has also led many large 
producers qf castings to demand at 
least half of the purchase price in for- 
eign exchange, preferably dollars, al- 
though Dutch, Swedish or English 
credits are equally acceptable. On ac- 
count of .the low value of marks, the 
German banking system is exceedingly 
disorganized .and the .sale of products 
on a direct ca.sh basis is tending to 
become the exception rather than the 
rule. Business in the foundry line, as 
in other fields, is being reduced to the 
primitive barter basis. The exhaustion 
of raw materials also is such that in 
many cases purchasers are asked to 
furnish a substantial quantity of their 
tonnage in the form of scrap, suitable 
for charging in the cupolas or steel 
furnaces. In some cases a.s much as 
50 per cent of scrap is demanded be- 
fore an order for castings will be 
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accepted^ by the German casting manu- 
facturers. 

The reversion to piecework has been 
brought about in many cases at the re- 
quest of the men themselves. In some 
shops rcferendunis have been held from 
time to time on this subject during the 
past year. The number of votes cast 
in favor of piecework gradually in- 
creased until recently decisive majorities 
have been returned in favor of this 
method of wage payment. 

One of the reasons for the greatly 
decreased output in German iron found* 
rics is found in the stagnation which 
exists among the great shipyards in 
the vicinity of Hamburg and Bremen 
For the time being these plants arc 
practically at a standstill owing to 
treaty complications and other causes, 
now in order, which will increase the 


Table III 

German Pig Iron Prices 

Price, Marks Per Metric Ton 




.No. 1 foundry 

No. 3 r 

Jan. 

1013... 

7 7.. 50 

74. 

Jan. 

1014... 

7.5.f.O 

TO. 

Jan. 

1015... 

79.50 

74. 

April 

1U15... 

80.50 

81. 

July 

1015... 

94.00 

89. 

Mch. 

ion;... 

90 00 

91, 

Jan. 

1917... 

121.00 

lie. 

May 

1917... 

124.90 

119. 

All;;. 

1917... 

132.90 

127. 

Uct. 

1017... 

141.50 

136. 

Oct. 

1918... 

161..50 

160. 

Jun. 

1910... 

250.00 

249.' 

April 

1910... 

340 00 

339. 

May 

1919... 

391.00 

390. 

June 

1919... 

405.00 

404.< 

July 

1919... 

4.39.00 

438. 

Aim;. 

1019... 

517.00 

610. 

Oct. 

1810... 

062.00 

061. 

Dec. 

1910... 

914.00 

918.> 

Feh. 1. im. . 

1637.00 

1036. 

demand for 

castings, inasmuch 

as the 


peace treaty requires the Germans to 
construct 200,000 tons of shipping per 
year for the allies during the next 
five years. In addition the Germans 
say they hope to build at least 250,000 
tons annually for their own use. 

Another favorable factor is the great 
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tlojnand for railway rqiiipment. Ger- 
many ib now buildin}^ locomolives at 
tlic rate of 120 per month for which 
• if course a lar^^e number of iron and 
steel castin) 4 S are reciuircd, Krupp’s 
alone at hsseii arc turning out 300 
standanl locomotives annually. Never- 
theless, their huge cast-steel foundry 
at Kssen is operating at only about 
one-third of its capacity. 

The technical pr<dicicncy of (ierman 
fouiidrymeii has alway.s been of a high 
order and in this direction of course 
there has been no deterioration on ac- 
count of the war. In fact, many new 
practices have been adopted, not a few 
of which apjiear to be of permanent 
value. For instance, owing to the 
shortage of raw materials, extensive use 
is being made of magnetic separators 
for reclaiming wMste metal from the 
sand, gangway sweepings, cupola drop, 
etc. In many other directions strenu- 
ous efforts arc being made to avoid 
waste. 

For instance, in one of Kriipp’s 
foundries handling light work, a large 
number of snap -flasks arc .saved by 
simply using band-iron jackets in con- 
nection with the .sguec/cr machines. 
Since the two halves of the pattern 
for certain castings are molded on sep- 
arate muchinc.s, a special master jig, 
or jacket frame, Fig. 4, is utilized for 
centering the two halves of the flask 
accurately. The flask pins in this case 
are located on the jig. As soon as llie 
two Iialves of the mold arc put to- 
gether, the jig is removed leaving mere- 
ly the jacket to hold the mold to- 
gether on the floor for pouring. In 
this way one jig, with its machine- 
fitted pins, serves for any number of 
molds. 

In general, German foundries seem 
to approach the American standard in 
the use of modern eiiuipmeiit, both for 
molding and handling materials. Jar- 
ramming machine.^ arc extensively em- 
ployed. As is well known, the hydraulic 
type of squeezer and roll-over machine 
is also exceedingly popular. The Ger- 
mans claim that this type of machine 
can be ojicrated with a minimum of 
power consumption. This factor is of 
no small importance at the present 
time owing to the shortage of coal. 

It is not due to physical equipment 
that German foundry production is at 
such low ebb at present. The causes 
of the present unsatisfactory state of 
affairs lie much deeper and in fact arc 
bound up with the general disorganiza- 
tion of the country resulting from inili- 
ry defeat, the collapse of Germany's 
foreign exchange, and public disturb- 
ances. 

Germany is obliged to import not 
only fo(Hl but certain raw materials 
such as iron ore, together with copper, 
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lead and other metals used by non- 
ferrous fouiidrymen. With marks, how- 
ever, at only one-twentieth of their 
prewar value, the country i.s vir- 
tually blockaded against imports. Tins 
economic blockade is in fact practi- 
cally as effective as the military block- 
ade maintained during the war, and 
operates to aggravate the effects of the 
latter, which arc still in evidence. The 
solution of the problem for the Ger 
man foundry business, in common with 
other metal working establishments, 
would lie, it seems, in the stimulation 
of pHuluction through the efficient 
utilization of such raw materials as can 
l)e secured within the borders of the 
country, together with the oslablish- 
inent of a *7’ore stable government. Al- 
though beset with great difficulties, this 
atipc.irs to be the only path to i)rc)gress. 


Review Graphite Industry 

Low-grade aniorphorus graphite u 
abundant in the United States. An 
excellent grade of auiorphoiis in.itL*rial 
is available from Mexican depo^!t^ 
owned by' a United Stales grai»lnt(“ 
company. Extensive domestic di*- 
velopmeiU of amorplion.s mineral has 
never Ine'i profitable on account of 
this cheap Mexican material. 

\itificial graphite and graphitized 
carbon manufacturers are competitive 
to some extent, with natural grades. 
The output has Increased greatly in 
recent years and now forms an im- 
portant element in the country’s 
graphite supxdy. Although not ycl 
an accedited substitute for flake graph- 
ite in the making of crucibles, it is 
not improbable that present efforts to 
develop an artificial crucible grade 
will finally evolve a satisfactory prod- 
uct. It already is finding an ex- 
panding use in lubricant.s, paints, 
foundry facings, boiler-scale pre- 
ventives, and battery fillers, and the 
mannfaclure of grapbitized carVon 
electrodes is increasing with the ex- 
pansion of the electric steel industr>. 

The growth of the graphite indus- 
try in this country has been greatest 
in Alabama, which produced .SO per 
cent of the quantity and 66 per cent 
of the value of the total domestic 
output in 1017. The production dou- 
bled in 1016. and there was a further 
increase of 50 per cent in 1917. Not- 
withstanding shipping difficulties, im- 
ports also increased. About one-ninth 
of the American consumption in 1016 
was of domestic origin. In 1917 the 
proportion had increased to about 
one-seventh, and in 1918 to about one- 
third. Since the signing of the armis- 
tice something of a collapse in do- 
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mcstic production of crystalline graph- 
ite has occurred. 

The total requirements of the coun- 
try for 1919 have been estimated al 
not over 30,000 tons, of wlricli 50 per 
cent will be crystalline and 50 per 
cent amorphous. Of the crystalline, 
only about 15 per cent is exiiccted 
irum domestic deposits; of tlie 
amorphoii.s, about 45 per cent. 

With the rumor of prospective tariff 
legislation and the re.sumption of more 
nearly normal shipping conditions, the 
pressure of foreign graphite has in- 
creased, says the United States tariff 
commission in its third annual report. 
(Anisniners an* declarefl to be accumu- 
lating imported stocks and domestic pro- 
ducers aic being correspondingly re- 
stricted. 

In the graphite iinhistry, interest cen- 
ters in the material capable of being 
made mt<» cnieihlc.s — the crystalline 
\ariei> t>f the mineral. Its most im- 
jiortant use is in the manufacture of 
crucibles for melting steel, brass and 
other meials and alloys. In addition, 
to Use m eriicihle.s, it has a wide variety 
of mrlustrial applications, for which a 
lower grade the amorphous variety is 
adapted. An artificial graphite, made in 
the electric furnace, is suitable for 
many minor uses. The crystalline 
graphite for the American crucible trade 
in tlie past has been almost entirely im- 
ported, coming from Ceylon, the world’s 
mam source of supply prior to the 
heav> dcMnaiids of the war period. Rc- 
uMiiIy Madagascar graphite has been re- 
lilacing Ceylon material in the European 
markets, and .American crucible rnaker.s 
Iiave had considerable success, both in 
mixing up to 40 per cent of the do- 
mestic flaki- with Ceylon material and 
in utilizing iOO per cent Alabama 
flakes, it is stated. 

1'lie report adds : 

.\lthoiigh the domestic graphite in- 
dustry experienced a great stimulation 
during the curtailment of imports from 
overseas in 1917-18, the United States 

is not yet independent in the matter of 
crucible graphite, 15,000 tons of which 

are required per year. We produce 
from deposits in Montana, Alabama, 
Pennsylvania, New York, Alaska and 
Texas si®ne 3500 tons of flake (or 
crystalline) annually, of a grade in- 
ferior to Ceylon but similar to Mada- 
ga.scar flake. There are large unde- 
veloped reserves of flake graphite in the 
United Stales carrying 5 per cent of the 
mineral. The Ceylon and Madagascar, 
deposits contain 50 per cent or more. 

The flake graphite supply in normal 
times may come from Madagascar, but 
we can be fairly independent in case of 
necessity through the stimulation of 
graphite mining in this country. 

A packing metal for use on pistons 
of steam engines has been patented 
by C. H. Kline. The alloy consists 
of copper, 80, and lead, 20 per ccilt. 



Foundry Applies Electricity to 

Many Operations 



Company Has Developed Features Which 
Assist in Economically Melting, Pouring and 
Heat Treating — Electricity is Used for Making 
Steel, Baking Cores, Annealing and Heat 
Treating Castings, and in the Cleaning Room 

BY H. R. SIMONDS 


Fli!. ]' Shelitly (lorectUe castlncs un* i-cpuinMl by clertrlr ueldini; 


ITIITN the span of a com- 
paratively few yearb, elec- 
tricity ill industrial plants 
has ceased to ho regarded as 
n luxury and now is universally con- 
sidered one of the most essenliil taC' 
tors to economical manufacturing 
l''irst orniiloyed for lighting, then for 
driving machinery and rinally for 
heating furnaces and ovens, electric 
power has gradually assumed a more 
important role until now it jilays an 
oxlromely .signiticant part in practic- 
ally all branches of the inanufacturing 
industry. That this is particularly 
true of the casting industry is proved 
by the increasing number of instances 
wlierein electric apparatus lias sup 
planted other types of equipment \ 


striding example of the widespread 
utilization of electricity is found in the 
steel foundry of the Connecticut Klec- 
tric Steel Co., Hartford, Conn. In 
this plant,* the first unit of which was 
completed early in the war. electric 
power is used not only in melting 
and refining the steel, but also for 
annealing castings, baking cores, re- 
pairing castings by welding, cutting 
off riseis and vprues, and chiving 
the mechanical efinipment of the east- 
ing shop. 

Puring the war the demand for steel 
and alloy castings became so great 
that many foundries in New England 
found it necessary to make additions 
to existing x>lants. 'fhe Connecticut 
l^lectric Steel Co. extended its plant 


and criuipment in an otTort to meet 
Ibis demand and engaged in war con- 
tracts w'bich continued throughout 
most of lyiy The company is just 
vetting back to a 100 per cent peace 
basis. 

'fbe foundry is equipped wdth two 
i-lon lieroiilt electric furnaces, mod- 
ern molding and pouring equipment, 
electric annealing and core baking 
o\ens, and a well appointed testing 
laboratory. While in general the 
method of operation corresponds to 
the practice followed in -similar elec- 
tric steel foundries, some details of 
the ca'^tiiig pr«»cess are unique and 
many of the minor difficulties inciden- 
tal to electric stcelmaking h.ivc been 
overconu' by sonic experimental work. 
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As HOW Qiperuted each of the two fur- 
naces averages three heats per day, 
although four heats have been made 
on occasions. The first -step in the 
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Fid. 3->Pim?RENCK OF TEMPRRATUKE BETWfiKN 
THE CHARdE AND THE ANNRAUNO FURNACB 
IS RECORDED BY A PYROMETBR— THE 
KDOE OP THE CURVE TO TUB RIGHT 
INDICATER THE TEMPBRATURE 
OP TUB METAL 
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cycle of operations for a heat con- 
sists of shoveling the charge of scrap 
steel and pig iron into the side door 
to the required depth in the usual 
way. The carbon electrodes are then 
lowerd to make contact, after which 
the automatic feeding feature of the 
furnace takes up the operation and 
keeps the load at predetermined 
points. As the three carbon electrodes 
gradually melt their way down into 
the mass of scrap, the small craters 
which from around each electrode arc 
leveled off with a long tckI by one 
of the attendants. Although this is 
not necessary, it insures more rapid 
operation of the furnace. 

Increase Life of Ladle Linings 

While the melting is in progress, 
the ladle is being prepared to receive 
the molten steel. The lining of the 
ladle is retouched every day and is 
heated by means of a fuel-oil blow 
torch just before receiving the metal 
from the furnace. The question of 
ladle lining has received considerable 
care at this plant and by use of 
selected materials, and attention after 
each heat the life has been increased 
froni foil- weeks to an average of 
from six to eight months. When the 
charge has been completely melted a 
sample i.s inkcn and cast into a small 
bar for test piirpose.s. The bar is 
cooled and taken to the laboratory 
where fine turning.s are secured and 
tests made in the usual way for de- 
termining the amount of carbon pres- 
ent. If the carbon is too low, pig iron 
analyzing 3.50 per cent carbon is add- 
ed. The company has found that 
this is the sur'^st way to be certain 
that the same proportion of the car- 
bon added will be taken up by the steel 
each time. It has been found by ex- 
periment in the furnace in question 
that 100 pounds of pig iron raises the 
carbon in a 2-ton charge of steel 0.08 
per cent. 

~ Should the preliminary test indicate 
that the steel contains too much car- 
bon, it is necessary to reduce the 
carbon by oxidation. This is done by 
adding iron ore or mill scale to the 
bath. The addition not only oxidizes 
the carbon in the metal but it also 
oxidizes the metal to a certain extent 
and also the slag. Before the metal 
i.s ready for pouring these oxides must 
be reduced. This is accomplished by 
adding carbon on top of the slag. 
When properly added the carbon does 
not come in contact with the steel 
and sQ^the percentage of caibon in 
the sted is not incresed by this oper- 
ation. The steel is also deoxidized 
by the addition of ferrosilicon. 

The amount of carbon in the steel 
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may vary during the heat. Some is 
oxidized by the varying quantities of 
rust on the scrap which is used, and 
by the slag. On the other hand, 
carbon may be picked up from the 
slag or from the carbon of the elec- 
trodes, c'specially if portions of the 
electrodes break off and fall into the 
bath during melting. 

The scrap is mostly fine, principally 
•being made up of small boiler and 
.sheet puiichings, and these of course 
become covered with rust. It was 
found that by charging the furnace at 
night the action of the -heat on the 
rust so influenced the melt the next 
morning that it was impossible to pre- 
dict the carbon content within many 
points. The practice now, thereore, is 
to charge the furnace just before it 
is put into operation. 

In preparing the charge it is im- 
portant to have the mass as nearly 
.solid as possible. That is, if some 
large scrap is used, care must be 
taken to fill the openings with smaller 
scrap so as to make the mass nearly 
uniform. Otherwise rifts arc apt to 
occur across which arcing will take 
place. Such arcs increase the re- 
sistance to the current, and the auto- 
matic control lowers the electrodes to 
decrease the resistance This may be 
carried to such a point that one or 
more of the electrodes finally rests 
on the metal, and no arc is formed 
beneath the electrodes resting on the 
metal. When the metal melts at the 
point where lire arc was formed be- 
tween portions of the bath and the arc 
breaks down, the gap here is closed 
and the entire circuit is practically 
continuous. Thus a large amount of 
resistance is suddenly taken from the 
circuit and the amperage increases to 
.such an extent, before the automatic 
equipment can raise the electrodes, 
that the circuit breaker may be kicked 
out. To .start the current again, the 
electrodes are raised and then lowered 
until the arcs are formed. The rem- 
edy is to keep the charge as near 
a solid mass as possible and to rake 
it together occasionally during melt- 
ing. 

The method used at a number of 
tool steel works for freeing the metal 
from the slag during pouring has’ been 
adopted at the Hartford plant and has 
proved satisfactory. It consists of 
blocking up the entire pouring door 
of the furnace with the exception of 
a small hole left at the bottom. In 
tapping, the slag line comes above 
this hole and the. clean metal froiti 
below is then draVrn off first into the 
ladle. By this method the skg is the 
last to be drawn off and therefore, 
rests on top of the metal in the ladle 
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without mixinK with it during pouring, non ckrtrodt-a burn olT quite rapidly, the furnace. The curve was obtained 
When it is desired, as in the case Record'% kept in the case of one of from two thermocouples. One regis- 
of making tool steel and certain al- the furnaces indicate that about 3S tcred the temperature of the furnaoe. 
loySi to remove the .slag bef6re the pound.s of carbon burn off for eacli Tne recording instrument then was 
final melt is complete, this is done by heat of 2 ‘tons. This includes break- .switched to the otlier couple which 
taking off the entire melt as just de- age, which sometimes occurs at the registered the temperature of the steel, 
•scribed and then running all the metal bottom of the carbon rods where they 'Phis procedure was repeated at short 
back into the furnace .from a bottom- come in contact with the sled scrap intervals as may be noted from the 
pour ladle, leaving the slag in the of the charge chart. 

ladle to he run into the slag pot later. One of the features of the plant \t the bottom of the chart it will 
Mowever, a second slag usually is not is an electric annealing and heat treat- he noticed that there is a wide differ* 
necessary in making steel castings from ing furnace equipped with an auto- ence in temperature between the work 
a good grade of scrap. The .steel is malic thennostat control. Recording and the furnace, but this difference is 
then poured as k is first tapped from pyrometers give a 2-point curve or gradually reduced as the furnace 
the furnace with a blanket of slag on chart showing the temperalnre of the warms up until the two lines on the 
top of it in the ladle to form a heat piece which is being treated and also chart become practically parallel. The 
insulating coating. of the oven. Such a chart is shown in atrangement of the electric annealing 

A normal heat in the Hartford Fig. 3. The lower edge of the curve furnace is shown in Fig. 2. The heat-* 
plant takes approximately two hours indicates the temperalnre curve of the ing coils extend above the top of the 
from the lime the current is on until ^-tecl which is being treated, and the door in order to give additional heat- 
the metal is ready to pour. The car- higher edge shows the temperature of ing surface inside of the core oven. 
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Manufacturing Cliilled 
Iron Car Wheels - II 

Cupola Practice and Methods of 
the Core Room Are Described 

BY H. E. DILLER 





NIFOKMITV of nu'tiil roni- 
positioii is essential in chilled 
iron ear wheels. 'Phis iini- 
foniiity of metal i> j^narded 
by watching c*lo>cl> the pi^; iron and 
scraj) rharKos, and by collectm^i ap- 
proximately two cliarj^es of nielte<l 
metal in the cupola before tapping;. 
This nictal is further nii.xed by pour- 
inp it into a larpe receiving ladle. 
Pip iron for car wheels is bought to 
specification and many lonmlrie^ pile 
each car on a sei)arate pile, or, if 
more than one car is plaerd on a 
pile earc is talxcn that the composi- 
tion, particularly as to silicon ton- 
ttiit, agrees eloselv 

In most foundries eiigagid in cai- 
whcel production, pom mg is started 
early in the morning and coiiliimed 
all day. I’lns nuiki ^ it iu*cessar> to 
use a lliix for slagging the 
iron, and linieslone is ab 
most universally used for 
this purpose. 'Phis give-, 
good results when added 
in the proportion of 25 or 
30 pounds to a Ion of 
metal. Sonietinies lluor- 
spar is added witli the 
limestone. The addition 
of the fluxes makes a 
large amount ot sl:ig and 
nican.s must he provided 
to get this awav from the 
cupola. Stag pots which 
dump furnish a convenivnt 
means for accomplishing 
this. In one foundry these 
are arranged on a revolving 
column as illustrated in 
Fig. 7. As the pots are 
filled they are swung away 
from the slag spout and 
by the time they hav'* 
solidified they have been 
moved around until they 
are immediately above an 
industrial car into which 
the stag is dumped and 
carried to the refuse pile. 

All foundries break the 


scrap wlieels before putting them 
into the cupola. 'Phis is effect- 
ed by dropping a weight, either 
in the form of a ball or as a 
I’anmicr on a guide as shown in b'ig 
6. The .wheel to be broken is placed 
on a east-iron ring which has a hole 
in tli(' center, slightly larger than the 
hill) of the wheel. 'Pho weight is 
raised to a I’lvcfl height and anlo- 
matically leleased. 'Phe first blow 
always break** the wheel 'Plic d.in 
g( r f’om flying particks is obA iated 
by jiailially enclosing the drop m.i- 
chine in three walls <'-f liea\y oak 
luaids \fter ilio wluil is brokin 
lln' i»ie» • x are loaded upon a flat c.n 
»ni whieh pig non has lu ( n ])laced. 

I'he MiialliM the I'U'-ex inio wliuli 
tin wind Is broken, tin; belter ai*f 
the niehiiiL* ouiditioiis oht.iineil It i.s 


even as.strted that when the wheels 
aie broken tine, the melting ratio i.s 
lowered. However, this fact is not 
alway.s given consideration by the 
fonndryman, possibly because the dif- 
ference is more theoretical than ac- 
tual. Some melters arc satisfied if 
pieces no larger than a half wheel 
arc charged (Hhers use a heavier 
drop weight which breaks the wheel 
in many pieces, none of which are 
more than a <jiiartcr of a wheel. One 
foundry has the rule that a whole 
wheel may be added to every charge 
b'ormerly attention was paid to the 
.source of the serai) wheels, and every 
wiled liom certain foundries was ex- 
amined afliT it was broken to de- 
termine the depth of the chill. The 
wheel*, we'e then sorted according to 
tile ficpib oi tile chill. In more re- 
cent years the uniformity 
Ilf the scrap wheel has be- 
come more dependable and 
less attention is paid the 
depth of chill of the broken 
w h e e I s. Occasionally a 
wheel is found which ha.s 
too liigh nr too low a 
chill and only a small 
portion of it is added to 
any one charge. Pig iron 
usually is located near the 
elevator which carries the 
stock to the charging plat- 
form and the weighing 
scales customarily are near 
the center of the stock pile. 
Pig iron, steel scrap and 
iron scrap which, as has 
been said, gencrilly con- 
sists solely of returned car 
wheels, and scrap from 
the home foundry, are piled 
together on industrial cars, 
used for carrying stock to 
the charging platform. TWo 
cars frequently are used 
for one charge. Gener- 
ally the metal from the 
cars is dumped into the 
cupola by tilting the car 



riG. 0 - SOME DROPS ARE FFITOD WTTff SUCH A HBAVT WEIGHT THAT 
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with a pneumatic hoist. After the iron is 
dumped into the cupola it is necessary to 
pull the pieces into place to give a flat, 
even top to the cliargc. For this 
reason some think it economical to 
charge the second car by hand, 'fhis 
does away with pulling the pieces of 
the charge about, to produce a level 
surface. Enough metal weighed and 
on cars is kept on the charging floor 
to provide for any emergencies. Two 
or three hours supply generally is 
considered buflicient. Fig. 8 is char- 
acteristic of the charge and the 
method of dumping it into the cupola. 

Special Cupola Lining 

Various devices are employed to 
protect the sides of the cupola from 
the abrasion of the metal as the 
charge is dumped. One of these in- 
volves cast-iron blocks for lining the 
walls of the cupola around the doors. 
A circle of these castings is formed 
around the cupola from a point 1 
foot below the charging doors to the 
same distance above the doors. A 
cast-iron sill is placed in each of 
the charging doors before starting 
operations. Thi.s sill is I foot high, 
so the effect is the same as though 
the cast-iron lining was extended 2 
feet below the doors. ^ Such linings 
last about four months, which is con- 
siderably longer than a brick lining 
would .serve at the same, place. 

Coke usually is forked into the 
cupola after the metal has been lev- 
eled. A novel w'ay of charging the 
coke is employed in one car-wdieel 
foundry. Here the entire coke charge 
is thrown around the edge of the 
cupola and none i.s placed in the 


center. In iliis way the it on frotn 
one charge rests on the iron fioni 
the next charge, in the center of the 
cupola. The coke following down the 
bides of the cupola falls in front of 
the tuyeres and protects tlie iron 
from direct contact with the oxygen 


of the air which is combined with 
the carbon of the coke before it 
.strikes the metal. 

The number of men necessary to 
operate the cupola in car wheel prac- 
tice is illnstiated by a typical foundry. 
iJere one workman is cinploycd to 
bring the wheels to the drop and 
break them. Another pulls out the 
broken pieces. Four men load the 
metal and coke on cars, and four 
more on the charging floor put the 
inctal into the cupola. This gang 
charges iron at the rate of 19>/1 tons 
an hour. The cimola is lined to 80 
inches and the «mctal charge wreighs 
6800 pounds. Five •thousand pounds 
of coke are placed on the bed. 

Regularity of Metal Assured 

The first iron from the cupola in 
the morning is used to heat the ladles 
and is then poured into pig beds. 
The custom is to collect from 10 to 
15 tons or more of metal in the 
cupola before tapping. This will in- 
clude two entire charges, so that 
when the iron is tapped two complete 
charges flow into a large reservoir or 
mixing ladle and there arc mixed. 
This practice helps to insure a thor- 
oughly homogeneous iron free from 
irregularities of composition. This 
regularity of the iron is highly re« 
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Flfl 9 CHILL TICSTS \IIK SOMKTIMKS CAST IN ClKCrLAU MOLIlS TIIK OCTSHlK UIM OK T IK 

MOLD ACTS AS A CIJILLKII 


qiiisite, that the cliiil nia> conic within 
the Imiits allowed !»} the ‘Specifica- 
tions 

Close W'atch is kc-iit to in.surr that 
the proper depth of chill is obtained. 
This is done thrininh chill samples 
which arc taken from every lap of 
iron. Record is maintained of the 
wheels cast from eacli tat) by wheel 
niinibcr.s, so that il anything is found 
wron(^ with the iron horn any ladle 
all wheels from the iron of that ladle 
can be located. (.)ften vvlieii doubt 
arises as to the cpialily of the iron 
oi the depth of chill, the iiianiifac- 
liirer has a wdieel tested and hioken 
to insure himself that the lot will 
meet specifications, before submit ling 
any wheels of the molt for the cus- 
tomer's inspection. 

Record Kept hy Tap K umber 

The record of the tap number from 
which each wheel is poured is kept 
in various ways. Sometimes a clerk 
Avho keeps a record of the chill tests, 
also records the floor to which each 
ladle is sent, and, as the wheels on 
each floor arc poured in mniicrical 
Older, this record connects any wheel 
with the tap number. Another method 
requires the moldcr to keep a record 
of the tap number for each wheel. 
This may be done on the card, a 
copy of which is shown in Fig. 10. 
At the top in pencil is the molder’s 
number, together with the date, wh^el 
size and weight, and the name of the 


load for which tlie whccU arc to be 
made I lie nnmher of wheels to be 
made !'> also jilaced at the head of 
the card. Jii the lii-t roluinii con- 
‘^eciitivc iiumlnrs from 1 to J5 are 
piiiited. 'riio next column fillid 
with the serial iuimb.r lor each 
wheel, by means of a numbering m.v 
cbiiie, before the card is given to 
llic molder. 'I'lir first figures o^ 
t acli number are the same and are 
placed on tin* pattern. The last two 
or three figures of each number arc 
not on the pattern but arc marked 
on the mold by the molder. When 
each wheel is poured the moldei jabs 
a hole in the card adjacent to the 
corresponding wheel nunibcr and 
marks the tap number in pencil to 
the right of the wheel number, 
'rweiity-five spaces are printed on 
the card because, in the foundry at 
which this particular card is used, 2.S 
wheels constitutes a day’s output for 
one molder and a helper, wdlh the 
assistance of a third .man. This nvan 
divides his time between two floors, 
helping to shake out and carry the 
W'hcels to the hot cars which convey 
them to the annealing pits. 

Two chill tests are .shown in Fig. 
13. The one to the left was taken 
fiom the mixture for a freight car 
wheel of the- heaviest weight. The 
chilf to the right was from the metal 
being poured in a small wheel. The 
difference of chill is easily notice- 
able. The few dark marks to the 
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center of the riiill to 'the left are 
caused by shrinkage. 

A method for making chill tests is 
illustrated in Fig. 9. The flask con- 
.sists of two cast-iron rings, the one 
concentric with the other. The outer 
■ring is a predetenniiied thickness, 
usually about 2 or 3 inches. The 
samples vary in size according to the 
ideas of the man in' /charge of each 
foundry. A sectibi 2x7 inches 
against the chill, by;2j4 inches thick 
probably is representative. 

Tivo Chill Tests Taken 

The mold to the right, Fig. 9, is 
being put up. The patterns, which 
arc usually made of metal, may be 
seen protruding above the chiller. 
They arc set against the chiller and 
hacked with molding sand. After 
the molds are cast and as soon as 
the casting reaches a black color a 
hoy pulls them from the mold and 
(pienches them in water. 'Phis can 
be done without causing trouble be- 
cause iron I.S not appreciably affected 
hy quick cooling after it i.s below* the 
recalesccnt point at which temper- 
ature the casting is a dull red. An- 
other lot of chill tests are cast, one 
each from the same ladles of iron as 
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KKi. n nnERNS for small wheels are made 80 THAT ANY ONE OK A VARIKT\' OK FUNHKS AND HUtS MAY RE KUT ON THE BODY OP 

THE PATfEKN TO MAKE THE STYLE WHEEL OIH»RKED BY THE CUSTOMRII 


each of the quenched losU. This pose. This will raise the piTcenlagp derived from this remedy. The 

second lot of chill tests are allowed to of silicon in the metal and so reduce foundry which regularly adds manga- 

remain in the sand until cool, to the depth of chill •When the chill nese to the molten iron has an ad- 

check the appearance of the quenched is too low, any one of several rem- vantage in case the chill is too low. 

test pieces. This is to guard against (dies can be applied. Steel chips can 1'he manganese softens the iron, 

error in case the quenched samples be added to the ladle. This cools the riuTcfore, if a portion of it is left 

should have been cooled before reach- iioii and only a small percentage can out, the depth of chid will be in- 

ing the recalescciit stage. However, be added without deleterious elTecls. creased. The ability to decrease the 

the quenched test pieces serve to en- It reduces . the percentage of .silicon chill by the addition of silicon is so* 

able a correction to be made at once and carbon and so increases the chill- luiicli simpler and easier to control 

if necessary. ii»g properties of the iron, .\dditiors than any oi ih.c methods for increns- 

Should the dull in the sample be of small amounts of manganese and iiig the chill, that the practice is to ^ 

too high, the metal may be corrected iron ore have been triMl. These ores work on the high side of the chill 

by the addition of ferret ilicon to the increase the chill In oxidizing the in calculating the mixture, 

ladle. A ferroalloy of silicon and metal, but slag is formed by the A method for breaking the test 

•manganese also is used for this pur- action and oft'-sots the benefit to be j>iecc is illustrated in Fig. 9. The 



na BLANKB are HBLD in tllE pattern RHOP to BRARON POR at UCA8T K1\1E MONins BEFORE THEY ARE TURNED TO 1RAKB THE 

FIMRRRD PAtnSRH-^THUR DANClRR OF WARPINQ IB AVOIDED 






308 


THE FOUNDRY 


April 15, 1920 



t-Ki. 14 KKCTItlN OK A WIlKKt. MOLD SHOWING TUK KUNNKIt TOKOIJOH TUB CBNTBK GOKK AND 
TIIK MKTIIOH OK BOITOM CATINO 


chill test IS held in the groove of the 
castiijg shown in the foreground and 
broken by blows of a haiiuner. Occa^ 
sionally the test piece is laid on a 
plain support and broken with a ham- 
mer. The fornicr method is more 
simple and obviates danger from fly- 
ing particles of the broken test piece. 

Few unique problems are involved 
in making car wheel patterns. Wood 
customarily is employed as such pat- 
terns have the advantage of being 
light in weight and less expensive 
than metal patterns. However, they 
have a tendency to warp and they arc 
not so long lived as the metal pat- 
terns. The first of these objections 
partially is overcome by allowing 
the pattern blank to season for at 
least five months after it is glued be- 
fore finishing. As the lumber em- 
ployed is well seasoned before it is 


made uj), there is little danger from 
^\a^pi^g after the blanks liave aged 
through the rcciuired period of time, 
hvery blank is dated as soon as it is 
glued so that no iiii-.taki c.iii be made 
ii: Using it loo soon. One of these 
blanks i.s shown in I'ig. li. Tlie 
outer rim and flange as well as in the 
center on the cope side, or front plate 
which does not have brackets, is 
fiiahogany. Haul wood is used in 
those places because they receive more 
severe usage than the tread whicli is 
against the chiller in the mold. 

The life of the pattern sometimes 
is increased by the use of brass seg- 
ments, screwed on tlic edge around 
the circumference of thj; flange. The 
portions of the pattern forming tlie 
wheel brackets arc made either ol 
wood or metal. The metal usually 
is aluminum, but brass segments also 
arc employed. This will be described 
in detail later in the article. The 
front and tread of a finished wood 


1 aitcrn is siiown at the left in Fig. 
12. The small piece in the center is 
the core print for the center core 
'riie long narrow groove, shown in 
the tread to the left, and another one 


on ilu- opposite side of the Ircail aie 
used a-, hand ludes for drawing tlie 

jMttei II. 

Palteins foi railroad car wheels 


arc fairly well standardized and a 
great many castings ordinarily are rc- 
(jiii.sitioncd from one pattern. How- 
ever, only a few castings arc ordered 
oil of a pattern for small miscellane- 
ous wheels. The main difference in 
the small wheel pattern commonly is 
a variation of flange or rim size. 
For this reason, it is more ccoiiorii- 
ical to make the body of the pattern 
in one piece and apply a louse rim 

and flange to mold the wheel ordered. 
In this w'ay only a few body patterns 
are required, hut each one has a 
nuniher of flanges and rims which can 
he fastened to it to make it meet the 
u qnirenients of the eiistonicr. One 
of these body patlern.s, with a flange 
and a rim is shown in l*'ig. 11. A 
.sheet-iron parting may be seen be- 

tween the spokes, 'i'his parting i.s so 
thin that the sag in the sand closes 
the. space of the ])arling when the 

irold is put together. It serves as 
a liaeking to ram the sand against 
ill place of a follow board. 

'I'lie formation of a rhilled iron car 
wheel may be understood from Figs. 
14 and 15 'I'lic portion around the 
center rore is the hub. Extending 
fioni this around the ring core are 



FK;. 15-M.\NY F0UNimiK8 rOtIR TIIR W11KKL!3 TIIROIICH TWO OR TlIRKfi G.\TBa IN TllK HUB— 
TUi; ARROWS INniCATK TIIK IllHRaiON OF F1.0W OF TIIR MKTAL 
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the front and back places. The front 
plate is on the upper side and con- 
tains the chaplets. The back plate 
contains the vent holes made by the 
toes of the core. These double plates 
are merged into the single plate which 
is supported by brackets. The flange 
is the lower portion next to the chiller. 
Above this and also against the chiller 
IS the tread. The rim is at the extreme 
end to the front of the wheel. 

The two styles of gating employed 
are also indicated in these two figures. 
In the method indicated in Fig. 15 the 
molds are poured through a dry- sand 
dish core and the metal is run into the 
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ter core is a cylindrical piece commonly 
vented with three vents. The ring core 
is the most diflicuU to make. It is 
vented through the three prints. These 
prints are known as toes or legs to 
the wheel foundryman. 

A .sharp coarse .sand, mixed with some 
molding sand which has a clay binder 
generally is used for the ring c<»re. 
One formula for this is: 12 parts new 
river sand, 6 parts old sand and 12 
parts molding sand. The center core 
must not he as strong as the ring 
core, hut must he free venting. It 
frequently is made of river sand and 
old core sand. The dish core is made 


The vertical rods on the plate previous- 
ly mentioned enter holes in the three 
hollow toes and extend upward slightly 
higher than the level of the upper edge 
of the corebox, or somewhat more than 
half way through the core which is be- 
ing made. 

With the pan in place, .sand is thrown 
into the pan or corehox and pressed 
in with the hands. Frequently only a 
layer of sand is thus placed and then a 
trough is hollowed out to be filled with 
cinders or coke. Wire reinforcing 
seldom is used where it is possible to 
avoid it, t)ccausc of the added expense 
of handling, placing and removing the 



Fin. tC-THE BINd CORK IS M.VnB WITH A SWBEI*~S0.MET1 MBS TUB CK.VTOU OF THE tOUE I.S FILLED WITH (TNDKKS TO AISBIST IS VENTINO 


mold at the lop of the hub, flowing to 
the bottom of the huh, out through the 
brackets and back plate to the flange 
and rim. At the same time it rises in 
the mold and fills the front p|f^lc, single 
plate, tread and rim, and Anally the 
central riser. Either two or three 
gates •ar(f made in the dish core. 

In the other style of gating, the mold 
i‘' poured through a central core and 
gated W'iih either tw^o or three open- 
ings, to the bottom of the huh. In 
this case only two cores are required, 
.while with the fonner method three 
cores arc necessary. 

None of the three cores which enter 
into the molding of the chilled iron 
car wheel is - complicated. The dry- 
sand dish core is simple and easily 
made on a squeezer machine. The cen- 


c)f a strong sand and the mixture fre- 
quently contains molding sand. Oil 
binders arc not used for any of these 
cores. Fk)ur commonly is used as a 
binder, but other (Ii.> hiinlcrs and some 
W'ater-sohil)le binders an* often cm- 
ployed. 

The ring core, which forms ,he hol- 
low between the front and back plate.s 
previously described is the most diiVi- 
cult of the car wheel cores to produce. 
Several ingenious devices are used in 
making this core. A Hal plate is pro- 
vided uix)n the core bench. This plalc 
has three vertical rods. The pan- 
shaped metal corehox formed to the 
contour of the lower half of the ring 
core and with three hollow* legs or iocji 
w^hich make the prints supporting the 
core in the mold is set upon the plate. 


wires. When the first sand has been 
placed, and the center filling of coke or 
cinders is in place, sand is heaped on 
the pan and the upper surface swept 
to conform to the desired outline of the 
core. 

The sweep u.sed is shown at the ex- 
treme left in Fig. 17. It is pivoted at 
the center, and rests upon the rim of 
the corehox. As the sweep is rotated 
about the center the coremaker throws 
more sand on the top, and as this is 
brushed over the surface, all irregular- 
tics are smoothed. The sweeping 
operation is shown in Fig. 17. Directly 
at the left of the coremaker is a box 
of cinders; further to the left is a pan 
partially filled with sand and ready for 
the layer of cinders; while a finished 
core is shown leaning against the .sand 
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bin at the extreme left. The vent holes rush ami pressure of the metal. In this 
arc visible in the toes, or prints of this rase wires arc used. The ring core 
core. ir.ust l.c strong, and at the same time 

Occasionrilly the quality of sand which inu.^l iuirn out quickly so that it will 
is available will not produce a core v eakeii and crumble when the metal 
v.hich is strong enough to wilhstand the contracts upon setting. 

Effect of Siilpliur in Steel 


HK bureau of Nlaiidards re 
ceiilly sent lkur\ .S. Uau 
don to Kngland and l•'^^ln('l• 
to secure opinions, clata and 
available statistics on limits for sul- 
phur and pliosphoius in specificalioiis 
for carbon stecU. This iiiforination 
was desired in connection with the 
general investigation on ilu subject 
now being carried on at the bureau. 

As a result of this visit little data 
.strictly applicable to the hureau’s 
lesearch on sulphur and phosphorus 
in steel was obtainable in either Kng- 
land or Krance. 'I'his is largely ac- 
counted for by the basis used abroad 
in drawing up specifications. Specifi- 
cations in Kngland and Krance arc 
! based almost entirely on physical 
properties 'and little regard is paid to 
the chemical composition in the speci- 
fications. 

In his summary Mr. Kawdou say.s 
that a research conducted along exact- 
ly tlie same lines as that of the bu- 
reau is now’ being carried out by the 
Hritish ICngineering Standards asso 
ciation to determine tlie cITect of 
sulphur upon u certain type of steel 
products. 

The much-used tension test should 
be regarded as only a start in the 
mechanical testing necessary for <Il* 
termining the ciTect of \ar.ving 
amounts of sulphur and phosphorns 
; upon steels. Dynamic tesi.s should 
be given full consideration as well as 
tests which will i<how the properties 
of the metal in a transver-^e as wdl 
as in the longitudinal direction, as in 
the tension test as ordinarily carried 
out. 

The necessity of extensive service 
tests was emphasized, since no matter 
how many laboratory tests arc car- 
ried out there is no way of intcriirct- 
iiig such tests ^ '.terms of ordinary 
service. . IsK ■ 

The opinithtf^UBrtssed by manufac- 
turing metalltfSp^ dificr Very wide- 
ly as to permissible limits for sul- 
phur, diametrically oppos>ing view.s 
being taken. 

Regarding the method for obtaining 
suitable siflphur and phosphorus con- 
tents in experimental hcat.s to be 
made, the general opinion appeared to 
that the additions should be made 
during the heat and not at its close. 


The gitieral oidniun \va^ held regard 
ing ihe subject of tcsidual \s. added 
Milpliur that the dilTerciice lOii'^iitid 
l.irgely in the physical condition ol 
the two and no clear, definite ex|>res- 
'»i()n of oiiinion could lie oiitained as 
to the possible detrnueptal eltect of 
some ob.sciire rondition accompanying 
high pcrcemages of sulphur and phos- 
jdiorus 

'file general leiideiicj of the Kng- 
lish railways I.** to revert to the pre- 
war specifications for ordering mate- 
rials but no such generalization eun 
be made regarding French practice. 

Piston and Piston Ring 

Castings 

liy n. H. inner 

Question — We arc mamifticturing pis- 
tons and pisl'Mi rings, and b.ivc trouble 
with gas holes. Our mixture consists 
of .30 per cent pig iron, .<5 per cent 
home .scrap and sprues, and 35 per cent 
foreign scrap, principally antoinohilc 
parts. The pig iron contains 3.30 per 
cent silicon, less than 0.05 per cent sul- 
phur, 0.90 f»er cent phosphorus, and 
0.70 per cent manganese. Could you 
suggest another mixture more suitable 
for the work ? 

..'fn.yver— Pin holes may not be due to 
the mixture hut to oxidized iron or too 
wet molding sand. The latter ditficulty 
could he remedied by using a freer vent- 
ing .sand and dampening it le.ss. Oxida- 
tion is caused by an excess of ^ir in 
the cupola. To pi event this, care should 
be taken to have a bed of coke which 
will extend approximately .30 inches 
above the top of the tuyeres. Then 
enough cuke should be added to each 
charge to maintain the level of the melt- 
ing zone the same height. About 
8 parts of iron to 1 part of coke is the 
general practice, but some foundries run 
their melting ratio as high as 10 to 1. 
On the other hand, occasional shops 
have a melting ratio as low as 6 to 1. 
This ratio will be largely dependent 
upon melting practice. 

Entirely different mixtures should be 
used for iron for pistons and for piston 
rings. .\ low-pho.sphorus iron with 
phosphorus about 0.20 per cent is ad- 
visable for making pistons. Such an 
iron will shrink less than a higher phos- 
phorus iron and therefore pistons made 
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from it will be freer from honey- 
combed sections. Sulphur should be 
kept below 0.10 per cent. Silicon may 
range from 1.75 to 2 i>cr cent, and be- 
tween 0.50 and 0.80 per cent manganese 
is de.sirable. A good mixture for pis- 
tons is 10 to 15 per cent steel scrap, 
30 to 40 per cent home gray-iron scrap, 
ami the remainder pig iron of an an- 
alysis to give an iron of the composi- 
tion here suggested. 

The properties desired in piston ring 
metal are altogether different from those 
required for piston iron. Piston rings 
require a stiff metal and high strength 
is not necessary, the idea being that the 
piston ring should maintain its ’ shape 
under all working conditions. Phos- 
phorus and silicon should be higher in 
this iron than in the iron used for pis-' 
tons. The phosphorus .should be ap- 
proximately 0.80 per cent and the sili- 
con should range between 2 and 2.50 
per cent. The sulphur and manganese 
should be the same in piston ring iron 
as has been mentioned for piston iron. 

Foreign scrap is not advisable for 
piston rings unless it comes from a 
source where its composition will be 
uniform without question throughout the 
entire sliipment. This is imperative as 
the spring in each piston ring must be 
approximately the same or the ring will 
be eccentric as it comes from the pean- 
ing machine unless this is regulated to 
suit each lot of rings. This of course 
would he niidesiralile and unprofitable. 

Remodeling Foundry 

The Griffith Foundry Co., Griffith, 
Ind., recently has been organized and 
has taken over the buildings of the 
(irillfith Manufacturing & Supply Co. 
It is having these buildings remodeled 
to suit the needs of a foundry and will 
start operations shortly. The new 
company is capitalized at $150,000. 
The following officers have been 
elected: Harry C. Stuart, president; 
Frank C. Wackewicz, vice president; 
Coit F. Holt, secretary-treasurer. The 
board of directors is composed O’! 
these <)fficers with S.' E. Stuart and 
J. C. Nowrcki. 

The Alloy Electric- S'tccI Casting 
Co., Massillon, O., has accepted a 5* 
acre site at Warren, O., and will soon 
begin the construction of a foundry. 
The land was offered to the company 
by the Warren board of trade without 
cost, as an inducement for the estab- 
Iis*hmeut of the plant in Warren. 
Officers of the -company, which ia 
backed by Masisilloii j:apital, are: Pres- 
ident and general manager, N. L. 
Coxey; vice president, A. T. Ranck; 
secretary and tr.easurer, J, S. Corey, Jr 



Accelerating Cylinder Production 

^ Attention to Minute Detail and the Adoption of Every Meelianical Aid to Speed 
and Accuracy Have Increased tbe Output of Automobile 
Cylinders in Wisconsin Plant 


i^ESS than a year ago, when 
' I m automobile manufacturers her^ 
M ^ aided the first advance of or- 
^ ^ ders that recently has swamped 

the foundries of the country, castings 
could be secured at will. Practically 
without exception all of the automative 
industries either had their own shops, 
■or patronized a number of independ- 
ent foundries which were under con- 
tract to deliver a stated number of cast- 
ings, as needed throughout the year. 
If more were needed, a mere hint 
brought scores of offers from found- 
ries which were endeavoring to main- 
tain operation tinder the slack times 
which followed the armistice. Less than 
^ year ago these strange conditions 
governed throughout the country. 

Today automobile castings of all 
classes are practically unobtainable for 
early delivery, special ’ represenlalives 


‘ ‘-Ml 


of the manufacturers are journeying 
throughout the territory contributary 
to the automobile centers, seeking shops 
which have a small amount of unused 
capacity that can bo turned to making 
even a few automobile castings per day 
to supply the shortage. 

Self CouluiHrd Plants Expand 

Those estahlishmeiits which maintain 
their own foundries arc seldom more 
fortunate than those which have de- 
pended solely upon outside shops for 
their castings. The expansion in the 
automobile bu.sincss lias been so great 



and so rapid that even seli-cotitaioefl 
manufaauriiig plants have outgrown 
their facilities and must seek elsewhere 
for badly needed castings. 

Under all these strenuous trials, every 
conceivable means is exerted to attaii| 
greater output. Probably no singlt^ 
branch of the foundry industry has 
been developed to as high a plane of 
efficiency as has that divi.sion which 
is engaged in automobile castjngs p^- 
diiction. Association with the indu^ty 
which has stood for repetition worl^ 
large output, straight line operations, 
simplicity in design and those many 
factors which go to 
make up stupendous 
production, Iras rendered 
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ria l-rFlobB or COmrUfiltD CTI«1NDBR COBCB ready at evening to OO into the molds on the POIXOWING DAY- THE OPERATING EXECU- 
TIVES, FROM LEFT TO ElCnT/ ARE W. B. OOLDSTINE, MANAGER; LOUIS BABMUSREX. SUPERINTENDENT; THARLES WUSSOW, CUPOLA 
FOREMAN; CHARLES LEI88, FOUNDRY FOREMAN; AND D.\VID FRANCIS, CORBROOM FOREMAN FIG. 2~THE CYLINDER 
CASTING WITH GATES AND RUNNERS iR THE POSITION WHICH THEY OCCUPY l.\ TIIC MOLD 
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ria 7--KLOOR OF M0l<08 KfSAlXY TO RKCBIVE TllK C0l»K!8— NOTH! TUB RlMPLIfi CUMPINO ANl) TJIB RUNNER BOXES MADE READY IN THE BArKGROUND 

FIQ. 8--lN8Bt-’-SSlAU4 CORES WHICH ENTER THE CYLINDER MOLDS 
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KIG. »-COMIM,ETEn COPE WITH WIG KOR TURNING AND lIVNDUNG THE MOLD IN UUISINCK-XOTE 
THE CnnWHING AND ('HAPLET CUHRS IJHED 


ings end of the automobile business was 
made foundry manager. Louis Kamussrn, 
who also is well versed in this particular 
branch of the industry, was made superin- 
tendent and together these men have 
ljuilt up an organi/.ation which con- 
stantly has improved the practice oi 
the shop, w'ith the result that were it 
not for the growth in demand for the 
automobile built l»y the company, all 
of the foundry work reriiiired could Ik* 
handled within its own shops. 

A comparison by figures alone docs 
not measure all the improvement which 
has been brought about in the foundry, 
but indicate.s the growth in product ion 
through enicient methods. Output on 
one type, 6-cylinder block, for passen- 
ger cars has been increased from 14t) 
to 300 per day. Tiansmission housings 
now arc produced at the rate of over 
200 per day, whore 125 were produced 
previously. Cylinder heads have been 
increased from 130 to 300 and mani- 
folds from 130 to 300. Placid con- 
tentment with e.xisting conditions has 
not followed this grow*th in production. 
The management constantly i.s seeking 
greater output, not through increased 
human effort, hut rather through per- 
fecting methods, attaining accuracy, and 
bettering the entire .shop efficiency. 

- The molding practice followed in 
making the cylinder block mentioned 
gives an idea of the infinite care in 
detail which is expended, and the per- 
fection of the system which is in oper- 
ation. The cylinders are made on four 
floors, which extend at right angles to 
one 'Side of the main concrete- floored 


aisle. Mo!<ling machines are placed 
ai each end of each of these floor.s. 
ICight molding machines produce molds 
f(>r 300 t.i.^lingh per day. 

The drag machine of each unit is 
placed at one end of the floor an:l the 
cope machine at the oppo.sile end, while 
iM'tvveeii each two successive floors 
a crane luiuvay wiih traveling air-oper- 
ated lioists, .serving either to the left 


April 15, 1920 

or right. One of the drag machines 
with the pattern mounted is shown in 
Fig. 4. Special flasks ar^ pr#ided, 
which are machined to jigs. These 
have permanent trunnions at each end, 
by which they are lifted and turned 
when held in the special yoke shown in 
Fig. 9. At opposite corners on each 
flask arc lugs that are drilled to admit 
guide pin.s used to locate the cope in 
closing. One side of each flask is pro- 
vided with semicircular depressions 
through which the six prints of the 
cylinder cores and a single waterjacket 
core print may project. The back is 
hollowed out so that the bottom of the 
combined cylinder-crankcase core may 
project through and rest on the edge 
of the flask. An improvement in this 
flask is contemplated, involving the use 
of an offset or false side of the flask, 
extending from a few inches below 
the depression upon which the core rests, 
up to and several inches above the joint 
between the lower and upper halves of 
the crankcase core. This will provide 
a space between the cores and the false 
side, into which sand may be rammed 
to prevent any possibility of a run- 
out. The cope flask is similar in every 
re.spcct lo that used for the drag. 

A long support core to hold the 
ends of the cylinders and crushing 
cores to hold the flywheel and timing 
gear housing cores are .set into place 
on the pattern and rammed into po.si- 
lion with tlie drag. The drags are 
taken from the machine and placed in 
long rows which extend the entire lengili 
of the molding floor. Ciasoliue then is- 
poured into the mold and fired to cf- 





April IS, 1920 


THE foundry 



feet a skin-drying of the mold sur- 
face. Cores then are placed in posi- 
tion. 

In this shop every attention is given 
to attaining accuracy in the cores be- 
fore they are brought to the molding 
floor. Further, as many cores as it 
is possible to assemble in the core room, 
are placed together, so that the time 
and labor of placing cores on the mold- 
ing floor is conserved. This item pro- 
duces a large saving as a great part of 
the cylinder casting is carried in cores 
which are complicated and must be ex- 
tremely accurate. The main barrel core, 
which forms the hollow interior of the 
cylinders, and the upper half of the 
crank case is assembled together with 
the water jacket cores on a special plat- 
form, such as tliose shown in Fig. 13. 
In this way the main large unit may 
be lifted and set into the drag in one 
piece, and the, only check upon dimen- 
sion which is performed upon the cores 
when assembled in the mold is to try 
the position of this large assembled 
unit with the gage which is shown 
at -4 in Fig. 6. Immediately in front 
of this gage are shown two lifting 
bars, such as are used to pick up the 
cores from the carrying platform to 
lower them into place, in the drag. The 
projecting pins engage holes in the core, 
four of which are provided at the 
back and four others in the ends of 
the cylinder prints. 

In addition to the assembled barrel 
and water-jacket core mentioned, eiglit 
other cores are set into the drag. Thcsi 
include the valve chamber cores, 

Fig. 8, which are made in two sections 
as shown. The starter-box core, D, h'ig. 
8, is set at the flywheel end of the 



FIO. 12 -.tSSRMBLY BENCH WJIKKE THE CTLINPEK COKES ABE BUILT UP O.N TRUCKS AND CI.AMPED 
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mold. Next to this ij> the flywheel positc end of the mold the gear case 
housing core, H, which is stjpported oti core, U, is set in place. An extension 
a crushing core in the drag. .\t the op- of this core has a small groove into 


which rests the projecting print at otu* 
waterjacket core. The op- 
the latter 

which up the 

the 

core on 

The F 

the gear 

number 

those aCt' 

arc under 

the cores to any 

a Are clay as shown 

the pattern 

shown The 

holes shown 

are 

These serve 

ble They the cor^fjl^m- 

in position cop^ 

ed, and establish a definite location 

^ Via>|i(fM HAUr-n^^ At nNutING ovilft a tank for two chaplets. The two small cores, 
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shown near the two ends of the mold, up the stream into a spray that falls 
form depressions in the cylinder where through the long sprue to the runners 
holes are later machined. The core at the base. No additional risers are 

at the center, which also is showui sup- provided, as the weight of inclal in 

ported upon the edge of the mold at the the sprues provides adequate feeding, 
left forms a boss in the center of the As was stated previously, the admir- 
casting. The small dowels at the upper able system followed in making and 
side of the cope pattern. Fig. d, ber\c assembling the cores saves a great deal 
to locate gale pins which are set when of time on the molding floor. In the 
the mold is rammed. large core department which is main- 

Thc method of gating the cylinder tained to supply the needs f»f thn es- 

mold is apparent from h'ig. 2, which tablishment, every minute detail is scu- 
shows the casting in the position tii il died in the efifort to better production 
it occupies in the mold. Two rjniicr or accuracy. It has been found tliar 

lioxes connect to two main sprues which a tier cent loss could be reducL*<l 
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run straight down through the cope. It) less than 8 per cent through propc' 
through both sections of the base cores In the machines used in pro- 
of the crankcase core and to ducniji tlie half section of the combined 
two runners at the bottom. These cylimler-crankcase core, three loose 
runners are carried in the bottom pieces, including a gate stick, are set 
portion of the crankcase core. Encii into the corebox. A mixture of Mich- 
communicates through seven sei>arate igan City sand with core oil made 
flat gates formed in the drag, to the by the Holland Core Oil Co., Chicago, 
bottom of the casting. The only strain- is used for these cores. The half .sec- 
ers used arc in the runner boxes. These tion cores are baked flat on perforated 


jig as shown. They are supported at 
three points and the distance between 
these three points of contact and the 
upper surface of the jig is accurately 
maintained. Gages are applied to these 
rubbing boxes each morning to assure 
this accuracy. With the * core section 
in place as shown, a rasp fde is drawn 
rapidly down the three half^cylinder 
columns to form the grooves which 
may be noted in the upright core at the 
right. These grooves serve as vents 
and further when assembled they afford 
sockets into which pins of the lifting 
bars are inserted in lifting the cores 
from the delivery benches to the molds. 
When the grooves arc formed, the rub- 
bing bar, shown at B, is dragged across 
the core, resting upon the two sides 
of the. jig. This operation which i.s 
quickly performed assures the accurate 
fit, or interchangeability of the half 
sections. The sides of the jig which 
support the scraping bar arc provide i 
with tolerance strips, screwed to llie 
jig. WlicMi the master gage shows that 
these have worn unduly, they are re- 
moved and new .strips are screwed in 
place. 

( ores Blaikcticd 

The half sections then are carried, 
four together, to the blacking trough 
which is nearby. There they are stood 
on end on two supporting boards over 
a tank of blacking. A cup to which an 
atomizing device is attached is used 
to. dip the blacking from the tank. The 
cores arc sprayed in succession, the 
front one being lifted away as soon 
as it is covered with the blacking mate- 
rial. From this point the sections are 
carried to a bench where they arc pasted 
together. 

In this opci'ation one section is laid 
with the flat surface turned up and 
smeared with a mixture either of three 
part.s flour and one part dextrine, or 
with a special core paste. The top 
sectmn then is applied and pressed 
firmly in place. A clamp with a set 
screw adjustment is used on' the base 
of the core. This is shown at C in 
Fig. 12. 

The two newly pasted halves then are 
set perjf^ndicularly on small four- 
wheeled assembly trucks at one end of 
the bench shown in Fig. 12. The tops 
of the cylinders arc wired firmly and 
then the truck is moved along the 
bench. Next the cam-bearing cores arc 


arc flat cores, rectangular in outline con- plates. Two batteries of 10 ovens set in and clamped in place by the 

forming to the bottom of the runner each arc devoted to core baking in this special rig with set screw adjustment, 

box, with one half formed solid and fx)undr>. These all arc coke fired with shown at D in Fig. 12. The gage used 
the other perforated. The metal is forced draft. to try the position of the cam bearing 

poured upon the solid portion of the After the half cylinder-crankcase cores cores is shown at F. Small spacers are 
strainer core, which is on a slightly are baked they are carefully tried in jigs, inserted to assure the proper main- 
lower level than the end which is per- and rubbed to an accurate fit. The tenance of the opening at the point in- 

f orated. In this manner the entering rapid and efficient rig used for this dicated at £. As these operations arc 

stream strikes the flat core, flows up operation is shown in Fig. 10. The performed the truck has been moved along 
and through the strainer which breaks cores are placed, flat side up, 111 the on the bench trackway, until when the 
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assembly is complete, the core is lifted 
and laid upon its side on a rack similar 
to that shown in the foreground. These 
racks support the cores at three points, 
obviating danger of sagging or warping 
when they arc rebaked. They further 
permit a number of the cores to be 
stacked upon one core-oven truck or 
platform for baking. In this manner 
space is conserved and the free circula- 
tion of drying air around the core is 
not restrictccf. Fifteen of tiicse racks 
are placed together upon special plat- 
forms, which are picked up by electric 
lift trucks and carried into and out of 
the core ovens. A number assembled 
for the ovens arc shown in Fig. 1. 

As soon as the core is removetl to 
one of the racks, the small assembly 
truck, (7, Fig. 12, is lifted lo the lower 
trackway and given a shove to return 
it to the other cud of the bench ready 
for reuse. 

Two gangs of two men each assem- 
ble the cylinder-crankcase cores ready 
for the second baking. With the sim- 
ple rig described, these si.x men assem- 
ble 600 sections or 300 complete 6-cylin-^ 
(let cores each day. 'I'lu' 
cost of the labor in fiiiisli- 
ing these c\ Under 
cores is 
a h o n t 
3j4c. The 
work is So 
planned 
that \2S 
or more 
complete 
cores arc 
ready to he 
c a r r i e <1 
to t h c 
molds by 

4:30 o'clock in the afternoon preceding 
the day in which they arc to he used. 
More than sufficient additional core.s 
have been put in the ovens for the 
final baking at closing time, .so that 
the following day the tinal assembly 
is well in advance of the tnolders* needs. 

The watcrjacket cores, which are 
assembled with the l»arrel core previous 
to delivery lo the molding floor, are 
made in two pieces, as ma^ be noted 
from a close inspection of Fig. 13. The.sc 
are turned out on special plates which 
have saddles to support the cores while 
tJiey are dried. The upper portion of 
the water} acket core has two end pro- 
jections or hubs which rest upon drag 
cores and serve to support and also 
to vent the former. These are indi- 
cated at /i. Fig. 15. Another vent is 
provided through the print /I. When the 
complete core is set into the mold, a rod 
is thrust into this vent and the joint 
around the ^ print is luted with fireclay 
before the mold is closed, lliis may 
be noted in the first mold in Fig; 7. 
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When the two parts of the water- 
jacket core have been baked, they arc 
rubbed in special jigs to form an ac- 
curate joint and then are pasted and 
rebaked as in the case of the cylinder 
sections. The two sections of the bar- 
rel core, with the complete watcrjacket 
core are shown in Fig. 13. The water- 
jacket core is slipped into place over 
the ends of the cylinders and left upon 
assicmbly racks until needed, when an 
electric truck lifts tin; platform and con- 
veys it along the main aisle to the run- 
way between two of the waiting lines of 
drag molds. Here the core-setters re- 
ceive and carry the core platform or 
table along side the mold and lift the 
core in place. This method of han- 
dling has reduced the los> due to break- 
age in handling to an absolute minimum. 
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preciated from the labor figures. Piece 
work is employed throughout the shop* 
even the electric truck operators are 
paid 5c per lift and average 150 lifts 
per day on their work. Thirty-six men 
are employed on cylinder-core work 
working in 8-hour shifts. These gangs 
each make 1230 half -section cores. This 
provided 615 complete .barrel cores 
which are a.sscmbled in pairs for use in 
the mold, making 300 complete cylin- 
der-crankcase cores, providing an allow- 
ance of 15 for breakage or any possi- 
ble overage in the estimated produc- 
tion of molds. 

An e(|iially remarkable record is noted 
in molding and assemhling the com- 
pleted molds on the cylinder 4^'ork. As 
was noted, four floors each with two 
machines, a cope and a drag unit, arc 
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Obviou.sly the cov .sand sni)ply pla>s a 
liromincnt part in maintaining the i|n,in- 
lity ami <|uality of the \^ork to'oducccl. 
A yard traveling crane delivers core 
sand into hoppers, each of which hold 
30 tons. These hoppers are lined with 
a liberal .supply of steam pipes .so that 
when the sand is ready for use it ha.s 
been dried to a consistency’ wdiich will 
receive the mixture of core oil and 
water employed. The material is taken 
from the hoppers into a dump bottom 
car and then is elevated to the mixing 
machines. Two Blystone and vine Stand- 
ard mixing machines which together 
have a capacity of llO tons per day 
are employed. The core room is served 
by a 60-foot traveling crane which con- 
veys all core saml from the mixers lo 
the benches. Bottom dump buckets per- 
mit the material to be drofiped directly 
into bins at the benches. This method 
of handling saves the work of eight 
laborers. 

The production which is being main- 
tained on the cylinder job may be ap- 


iii use. Fach of the four floors is 
worked by a gang of 10 men. Eight 
were formerly employed on each floor, 
two working on the drag machine, two 
on the cope, two setting the cores, and 
one acting as linisher, drying the molds, 
\ciiting and luting the joints. The eighth 
man operated the crane serving each ma- 
chine. This force produced and poured 
an average of (o molds per day. The 
addition of two laborers lo carry the 
cores to the side of the molds, and 
two other laborers to help pour in- 
creased this production to upward of 
75 molds per day from each of the 
four floors. 

The practice cintiloyed in making cyl- 
inder heada is similar to that used in 
many other .shops. (Inly a small por- 
tion of the detail of the casting is car- 
ried in the mold. The core forming 
the inner water circulating passages 
is suspended by wires from a cover core 
which forms the under side of the cyl* 
inder head. A head casting, just as 
it comes from the sand, is shown in 
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Fig. 14. The (JilTerent cur^s which are 
used are shown in Fig. 15. The inner 
core, top and l)ottoni views are indi- 
cated at A, while the assembled cover 
core and inner core resting on edge 
is shown at the back. Below are the 
two parts that make up a special gate 
core, B being the bottom portion, and 
C the top. The strainer is set in place 
ill the square hollow of B. One moldcr 
and five helpers produce over 185 heads 
per day. 

Two cupolas, one lined to 60 and the 
other to 54 inches, produce’ sufficient iron 
for all of the automobile work which 
is handled in the Nash foundry. These 
cupolas are operated continuously, from 
about 10^ a. m. until 6:30 p. m.. and 
produce from 60 to 110 tons of iron 
per day. A mixture of malleahU-hcs- 
semer pig iron with 15 to 20 per cent 
of charcoal iron, shop scrap and atioiit 
IS per cent of steel, is melted. The 
charge in the 60-inch cupola average** 
2400 pounds of iron to 300 pounds of 
coke and in the .S4-inch furnace 275 
pounds of coke is used with 2000 pounds 
of iron. The average analysis of iron 
used in the cylinder work is as fol- 
lows : 2.25 per cent silicon ; 0.08 per 

cent sulphur; 0.175 to 0.2 per cent phos- 
phorus ; 0.60 to 0.75 manganese ; 0.40 
per cent combined and 2.80 per cent 
graphitic carbon. 

The metal is conveyed by overhead 
monorail cranes from the cupola spout 
to pouring stands at the side of tin; 
main aisle contiguous to the <lilTerent 
molding floors. These are operated from 
traveling cages which are unit with the 
crane trolleys. These monorail tracks 
arc about 30 feet above the foundry 
floor, and are laid out in a system of 
loops, and straight tracks with switches 
so as to command the entire foundry. 
At one lime eonsiderahle danger NNa> 
entailed by the use of these monorails, 
particularly when the operators were 
running their cranes backwards. /\ num- 
ber of accidents happened through run- 
ning back into open switches. The 
management adopted a simple remedy 
for thi.s condition. They caused all of 
the rails tr> he painted white. This ren- 
ders them plainly visible at all times, 
so that the operator readily may see 
when a switch is open, fine of the 
painted trackways is visible in the up- 
per portion of Fig. 1. The painting is 
renewed on Sunday at least twice each 
month s<) that the coating is not allowed 
to become dingy or inconspicuous. 


Chicago Will License 
Metal Industry 

Practically all iron, steel and metal 
industries within the city limits of Chi- 
cago have been put under a license 
system by an ordnance passed recently 
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by the city counS]. This is part of 
an effort to make up by general licenses 
tor the deficit in revenue resulting from 
cessation of liquor license payments. 

The first section of the ordnance fol- 
low's : 

"No person, firm or corporation shall 
conduct, operate, manage or carry nn 
any iron, steel, brass, copper or alum- 
iniini foundry, machine shop, steel fac* 
lory, iron factt)ry, or other establish- 
ment where iron, steel, brass, copper, 
aluminum or other metals are made, 
manufactured or fabricated, within the 
city limits uf the city of Chicago with- 
out first obtaining a license as herein- 
after provided." 

.'Application is to be made to the 
commi.ssioiior of health, who will in- 
\estigatc from the .sanitary standpoint 
under health, safely and sanitation laws. 
Recommendation from the health dc- 
partnieiil to the mayor results in the 
liccii.se being issued on payment of an- 
nual fees graduated according to the 
number of employes, as follows: 


Emplriyrs 

1- - 1« 

1 1 - 2ri 

Fee 

% 25.00 

50 00 

2<!— fin 

1 (io!uO 

51 -75 

70 00 

7(1 -10(1. 

HO.OO 

101 125 

100.00 

126-150 

120 00 

151-175 

140.00 

176- 200 

160.00 

201 250 

.... IHO.OO 

251 mill iiiiviird 



'rhe tnnnber of employes is to be dc- 
icrmined by the largest number at w'ork 
al .inv one tune during the iireceding 
ye.'ir, aiul provision is made if a whole- 
department or store is coiiducterl 
by the foundry, clerks and other em- 
plf) es of these departments shall be 
niclncled in t!r schedule. .\ pciialtv 
of $25 to $100 for each violation of 
thi.s cit\ ordinance is pro\idcd. 

British Combine for Non- 
ferrouH Research 

Hriiis-h firriis engaged in the non- 
ferroii.s industry have formed an as- 
sociation to carry on research work in 
non ferrous metals and alloys for the 
bciiernt of menifbers. This ■organiza- 
tion is known as the British Nonfer- 
rons Metals Re.scaroh association. It 
is incorporated as a limited liability 
company and will work without profits 
hut wdll have a guarantee from mem- 
bers ill iilace of shares to rai.se money 
for financing it. 

Members 'have the right to receive 
sciemtific and technical information 
from the information bureau; to rec- 
ommend suhject.s for research and 
inveistigation and to request speci- 
fic re.searoh to be undertaken for their 
sole benefit or for the benefit of a 
particular member at cost price. How- 
ever, the association is not bound to 
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grant such a request and, in grant- 
ing it, may impose any condition's or 
restrictions deemed desirable. The 
members also (have the privilege of 
using any patents or isecpct processes 
resuiting from any researches under- 
taken, either without payment for 
fiernses or else at only a nominal 
charge. 

A Irhrariati 'has been appointed and 
a hcgiiiiifing has been made in filing 
and inde.xing literature relating to non- 
ferrous metals and alloys. The as- 
sociation will not undertake routine 
investigations such as can be done 
in w-orks laboratories. .At first the 
asso'ciation will carry on its work 
through the laboratories of existing 
instilntion.s. such as the 'universities. 

New Malleable Foundry 
Starts Operations 

Operations were started in the new 
nialleahic-iron foundry lof the Moline 
Iron Works, Moline, HI., the latter 
part of .March. This plant will ulti- 
mately give employment to from 220 
lo 250 men, wihich will bring the total 
nnniber of employes of the company 
up to between .S(K) and 6fK) persons. 
The fonnilry i.s lumsecl in two build- 
ing.s. Tlic one which contains the 
molding department is 110 feet by 360 
feet. It is etinipped with two 12-ton 
melting furnaces. The building con- 
taining the annealing and finishing de- 
partments is 110 X 360 feet. Eight 25- 
ton annealing furnaces have been in- 
stalled. The new foundry will produce 
malleable castings for agricultural im- 
plements. automobiles, trucks, tractors, 
wasihing machines and saddlery hard- 
ware. 

The officers of the company are: 
President, L. E. Nutt; vice-president, 

J. J. Creedon; secretary, U. H. Dorman; 
treasurer. J. T. Miles. Edward Miles 
is foundry superintendent. 

Engineering Companies 
Have Been United 

Wcstinghoiisc, Church, Kerr & Co., 
Inc., New York, recently combined 
with Dwight P. Robinson & Co.. Inc., 
New York, under the name of the 
latter firm. The new ciompany wi’l 
occupy executive offices at 61 Broad- 
way, and engineering and designing 
offices in the Grand Central Palace,- 
New York. Dwight P. Robinson, 
preMdent of the new company, was for 
many years president of the Stone & 
Webster Engineering Co., New York. 
In 1918 ho formed the company wlhi(ch 
has now consolidated wTHi Weeting^ 
•house, Church, Kerr & Co., Inc. 



Electrical Meltiiig of Alloys - 

Direct Arc Furnlaces Wbicli Have Won Tkeir Poaition in Steelmaking FieUa 
Have Been Succesaiully Adapted to Nonferroua Melting 
Where Volatile Alloys Are Absent 


HILE electric crucible brubS 
furnaces are not limited as 
to the alloys they can han- 
dle, they are extreiuely lim- 
ited in applicability either becduse of 
their low thermal efficiency, or of 
their lack of reliability. 1*lie use of 
some hearth-type furnace is essential. 
Naturally, the first type to consider 
is the direct arc type, which holds 
almost undisputed sway among elec- 
tric steel furnace.^, and of which the 
Hcroult, Snyder and Greaves-Etchells 
arc among the most prominent makes 
in commercial use for melting metals, 
throughout this country. 

Direct arc steel furnaces are past 
the experimental stage. They are 
standard. Hence, they aje greatly 
lacking neither in thermal efficiency 
nor in reliability a« they fall sliorl 
in these points and succeed ou steel. 


BY H. W. GILLETT 

However, they are limited, and sharp- 
ly limited, as to the nonferrous alloys 
they can handle. 

Iron and the other elements in steel 
are nonvolatile, or only slightly vola- 
tile, at temperatures well above the 
1 ouring temperature of steel. Zinc 
and lead are volatile at comparatively 
low temperatures. Zinc boils at 020 
degrees Cent., lead at somewhere be- 
tween 1500 and 1600 degrees Cent 
Either of these elements will boil 
out of brasses and bronzes at some- 
what higher teiiipcratiircs, but at 
temperatures not far above the pour- 
ing temperatures of alloys high in 
zinc or lead.* 

All these direct arc furnaces have 
one or more arcs playing between 
one or more carbon or graphite elec- 
trodes and the charge itself. The 
charge may he coveied by slag, but 


the arc has u tendency to blow this 
aside and to play between the elec- 
trode and the metal. The temper- 
ature of the arc is about 3500 degree 
Cent. The. arc probably is the hot- 
test source of heat on earth, and t$ 
surpassed only by the sun j)r other 
still hotter members of the solar 
system. 

As an arc plays upon molten metat^ 
there is a race between the heat comr 
iug in from the arc and that passing 
out through the metal, away from 
the vicinity of the arc. If the rate 


*(\>inpirf Johnston. J., Tli« Volalillly of tht Od^ 
stttiienU of Brass, Jour. Amvr. Init. .Metals, VoL 19, 
p. 15. 

(I'lllett, 11. W , Bra.<M Furnace Practice In the 
V. s. Bull. Tft. IT. R. Bur. Mines. 1910, p. 18S. 

('olJins. K. K.. KIcotrIc Furnace for Meltiijt Nori- 
KcrriiiiK Metals, Foimdiy. Vol 47. 1910, p. 830. 

Hill, Vi., and l.tiekey. J. P.. The Spectroieople 

liftninliuitinn of Small AmoPhts of Lead In Cepper, 
IVans. Am. Bleeiroelivm. Soc., Vol. .13. 1017, p. 835; 
MH. and Vhvm Kiir . Vol 17, 1917, p. 050, 
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ol energy input is higher than the 
latc of heat conduction through the 
metal, the Iciiiiioraturc of the metal 
under the arc continues to rise. If 
tlio heat can be poured before the 
metal under tlie a.’c reaches to the 
boiling point of its most \oIaliIe con- 
stituent, there will not bo much loss 
of volatilised metal. 'riu* boiling 
points of iron and the other elements 
in steel are high enough so that there 
is no trouble. Tloucver, one can no 
more play a direct arc on a bronze 
high in b'ad and not volalili/c some 
lead, nor on a brass high in zine and 
not lose zinc, iban be can drop a 
red-hot ingot of metal in water and 
not get steam. 

A true bronze is .somewbal different 
for the boiling points (it both eop- 
per and tin are high. IJrass, nickel- 
silver, manganese bronze and other 
alloys containing more than negligible 
amounts of zinc, arc not compatible 
with a direct arc. Occasionally, some 
maker of a direct arc .'.teel furnace, 
who hasn’t tried it, and who isn’t 
used to brass, will ii. chide brass- 
ineltlng among the qualifications of 
bis furnace, but aftci he tries it he 
becomes more exact in his phrase- 
ology and refers to hronzc-meltiiig in- 
stead of hrass-nielting. 

Back in 18^)0 Slawianoff* descrihvd 
a scheme for arc-wclding blowholes 
in castings. He states ‘‘Kxperiments 
show that brass, after clertrical cast- 
ing, becomes materially altered chem- 
ically in consequence of burning out 
the zinc.” 

While it was plain that zinc losses 
ill a direct arc furnace must be cnor- 

<*) Blawianoff. N., RniElMi Patent. 10,270 of 
1090. U. 8. Patent. B57..329 of 1907. 


inous, to get some figures on the loss, 
the bureau of mines built a small 50- 
poimd direct arc furnace in 1915, set- 
ting it lip outdoors so as to be able 
to avoid zinc fumes. In melting in- 
got of 80 per cent copper, 2.5 per 
cent tin, 2.5 per cent lead, 15 .per cent 
zinc, the net metal loss was 4.5 per 
cent. On ingots of 67 per cent cop- 
per, .U per cent zinc, the loss was 
7.5 per cent. The arc was only 50 
\olts, and the furnace was operated 
with every care to hold down the 
losses, 'flic alloys both were poured 
at lower tempera tines than normally 
would be called for commercially. 

During a test of a 600-pouiid Sny- 
der furnace at the Chicago Bearing 
Metal Co. in 1016, a few heats of 
yellow bras.s ingot (27.5 per cent 
zinc) were made at the request of 
the bureau of mines. Allliongh the 
pouring temperatures were low, the 
metal loss, by weight, was 4.5 per 
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cent, and the average zinc content 
of the product was under 24 pei cent. 
Moreover, the furnace did not act 
Avcll, the metal vapor in the arc mak- 
ing it snappy and pulling the power 
factor down. 

There has been no commercial use 
of direct arc furnaces on ycdlow brass 
in this country. The only knowm 
conitncrcial use of such a furnace was 
in France during the war. On ac- 
count of lack of fuel, yellow brass 
had to be melted electrically, since 
hydroelectric power was available. 
So a deNolly-GrammoiU furnace* that 
had been used in premelting ferro- 
manganese before adding it to steel, 
was utilized. This furnace operated 
at a low voltage. It had huge car- 
bon electrodes, 20 inches square, as 

(•) Sep dpN'iHy. II., U. 8. PMent, 1,210.961. 
GrAmiDoiit, E.. French Patent, 487,600 of July 17. 
1918. 
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it had been found best to use a low 
voltage arc and distribute it over as 
much surface as possible in order to 
reduce the loss of manganese. Man- 
ganese is the most volatile of the 
elements in steel, although its volatil- 
ity nowhere approaches that of zinc 
in brass. 

The deNolly furnace used, accord- 
ing to photographs shown the writer 
by Capt. M. Altmcyer, of the French 
technical commission, was built al- 
most exactly like the sketch shown 
in the dcNolly patent, Fig, 1. 

This fiiriiacc, operating 24 hours a 
day, melted about four heats of 2^ 
Ions each of 6(>-40 brass per day; 
one heat in six hours. The average 
power input was only 175 kilowatts. 
This rate of power input, low for a 
fiiinace of so large capacity, allowed 
the heat to flow away fiom the metal 
below the arc, to a certain degree, 
and the furnace and its operation were 
probably as well adapted to handling 
\cllovv brass for low nictal lo.ss as 
any direct are furnace could be, 
though the lower iiow'ci input involved 
thermal inefticicncy. 

'Die i)ov\er consumption was 450 
kilowatts per net ton, which is more 
lliaii twice the energy that is required 
per toll undot similar conditions at 
least by two oilier types of electric 
luriiace-.. 

The gross metal loss was over 6 
per cent. No accurate data is at 
hand on the net loss, but since 3.5 
per cent extra zinc (on the total 
weight charged) was added to the 
scrai) brass melted to keep it up to 
composition, it could not have been 
below that figure. In the French 
military emergency, the inefficiency 
of this direct are furnace and ib 
high metal loss of course had to be 
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borne because of the lack of fuel, 
but under normal American condi- 
tions, it would not compete with fucl- 
fircd furnaces, to say nothing of other 
electric furnaces. 

Therefore, we must accept the lim- 
itation of the operation of direct arc 
furnaces to alloys low in zinc. There 
is not much experimental evidence ns 
to just how low the zinc must be, 
but it seems probable that 5 per cent 
zinc would certainly be the upper 
limit and tlic limit may be lower. 
'I'hat is, ordinary red biass is prob- 
ably better handled in other types 
of iurnaces. The situation may be 
summarized by statiiiy that the direct 
arc furnace is not at all useful on 
brass, but may be useful on bronze 
or other nonvolatile alloys. 

Nonferrous alloys more closcl> 
allied to steel may be liatulled in the 
direct arc furnace. Nickel-chroiiiiuin, 
cobalt-chroiniuni, and Monel metal all 
arc handled in this t>i)<‘. Heroull, 
Grcaves-Elchclls and Sn>(ler fui- 
iiaces are in use at the idaiits of the 
main producers of siirli alloys. 'J’lie 
Dnver-Harris Co. (a), the Hoshlii:* 
Mfg. Co., hliram Walker Metal Prod* 
rets Co, the Monel \Utal Products 
Co., the Haynes .Stellite (^) . the 
Chrobaltic Tool (.o,, all use ilireet 
arc furnaces (h). Some of the Im 
naees are as lai>'e as J ions capacitN, 
others as small as 200 i)Ounds or less. 

(ji) Sk‘ Eastun, W. II Elwlilc fuimice for indt' 
tug alloys -Kl. World Vol. 72, 19IH. p 2!r,. 
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All these users sccun to be satisfied, 
and the Monel Metal Products Co. 
states that the quality of metal pro- 
duced is better than that from an oil- 
fired reverberatory furnace. 

It is not certain whelher or not a 
direct arc furnace would be suitable 
for pure copper. Hansen (*♦) made a 
trial heat of 2*/^ tons oi copper in a 
direct arc furnace, copper fumes were 
given off and the workmen were 



(.'UJ 7 LVDLIM KUnXACK Sl.Mlh.\R TO THK 

ijKiiori.T, m’T dikfkhi.m; iv ki.e(Thoi)e 
01*BR\TI0N 


made setiously ill. Similar experi- 
ence liuh been rejxirttd in making 
titanium .upper in a direct arc fur* 
nacc. Lyon & Keciiey state 

that the volatilization of copper eoulil 
he prevented by the ii.se of a slag, 

(**) HansPii, (*. A., ('op|H>r I'oisoiuiig, Md uii'l 
('hvm., Eng. Vol. U, 1011. p. 07. 
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but as Hansen used a slag in this test, 
this requires proof. The trouble is not 
so much in the value of the lost 
copper, as the loss would be but a 
fraction of a per cent, but in the 
•poisonous nature of the copper vapor 
given off. 

On the other hand, the trouble tnsLy 
lie in healing the copper iinncces- 
sardy hot. Monel metal melts at 
about 1360 degrees Cent., so that its 
pouring temperature is well above 
that of copper. While Monel metal 
conlaiiib 28 pei cent copper, no coppei 
poisoning has been noted when melt- 
ing lOOO-pound heats in a direct arc 
furnace, nor has copper poisoning 
hem icported by any one melting 
bronze in a direct arc furnace. 

The problem is of interest, for if 
electric melting of cathode copper — 
which is attractive because it should 
he possible to obtain a product of 
high conductivity with considerable 
case — is to compete with reverberatory 
melting in fui naees of 200 to 250 tons 
capacity, it will have to be carried out 
in a large, sturdy, thermally cflicietit 
furnace. Since 30-ton Hcroult fur- 
naces are in operation for reffmng 
molten charges of steel and no type 
other than the direct arc furnace lias 
cither been built so large or seems so 
fitted for use in such large capacities, 
a direct arc furnace is the logical 
type for cathode copper, if any type 
of electric furnace can compclr. 

Coming now to the use of direct 
arc furnaces on bronze, there is as 
yet not iiiiich data available except on 
one alloy. 

A Greaves-Etchcll furnace recently 
lias been sold to the Japanese mint 
for use on coinage bronze, and a 

Lyon, P. A., and Keeney, R. H, Mdting 
rathodo Copper in tbe Bleetrle Ihimaee, Bull. An. 
Imt. Min. EiiK.. No. 02, Auguit, 1914, p. 1741. 

aIm SnieltlnK Copper Ores In the Klectrte 
Furnace, Bull. Sl. B. 8. Bur. Mines, 1015. 


(»i) Sor Ktchflls, II. 1>1.scumIoii. Met Kiiil 
(London). Vol. 14. 1019. p. ILL 
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3-phase, direct arc furnace of the 
Hcroult type, 1500 pounds capacity, 
operating on red brass under a glass 
slag, was used four or five years ago 
at the Canadian Brake Shoe Co., 
Sherbrooke, Quebec. No data is avail- 
able on its operation save that the 
metal loss was under 2 per cent. 

The largest installation of direct 
arc furnaces operating on bronze is 
at the Chicago Bearing Metals Co., 
Chicago, where two Snyder 
of 1-ton capacity each, are operat- 
ing on a loaded bearing bronze run- 
ning 70 to 75 per cent copper, 15 to 
20 per cent load, about 6 per cent 
tin, with small amounts of iron, anti- 
mony, ttid zinc as impurities. All 
the new lead is added in the ladle, 
not in the furnace. Two Konnerfelt 
indirect arc furnaces also arc in- 
stalled, and open-flame oil fiirnace.s 
are still used, but what yellow hras^ 
is melted by this plant i^ melted in 
crucibles. 

Before the in-tallatioii of the four 
large electric fiiinace.*, a test was 
lun, early in 1010, on .i 0(K)-i)ouiid 
Snyder furnace. This was a single- 
phase 100 kilowatt furnace with one 
electrode arcing to the bath, coniuc- 
tion being made from the bath 1»\ a 
bottom electrode. 

Running on leaded beating hron/c 
poured at about 1150 degrees ('em., 
the 600-poiind furnace, on 10-honr 
operation, gave from five lo si\ heals 
per day, 3000 to 1600 poiind'» at 350 
to 380 kilowatt hours per ton. 'Phe 
net metal lo^s, on 44 heats uas 2 
per cent. 'Phe distrihnlion of metal 
when melting this alloy in the dif- 
ferent types of furn.'iee then used, was 
given as follows: 

IVr rent 

met III Ik'S INt 
In cliarne wni 

ill liidlr ill iishi's 
nre.u- (I sl.K. for 
riljle re.i(ly ti) he eeiit net 
III imiii rermereii inelul loss 


C^iiirlMe lift-out, oil 'jr. 

Crucible 1 11 tliiK- forced- 

a'j 

2'/= 

draft, coki' H.'i 


2 Vi 

Open flame oil un 

W'J 


000 U). direct w elerlrir 07 0 

o.i 

2 

The bOO-pound dee trie 

furii.'K e 

could 


he plugged up tight and operated en- 
tirely closed, without difficulty. 'Phere 
was no trouble from smoke or fumes 
from it. 

Tt was calculated lliat l-lon fur- 

naces would make distinct metal, l.i- 
! hor, and crucible savings, and two 
vsnch furnaces were installed later in 
the year, the 000-pouiul furnace being 

•This flisure exre-ishe, hiil nas aHeilheil to 

drnppiniK of the eli.irut* on: aide the rnirilile In rliu". 
Ing. Uie extiemc heat over tlip furriare Jiiaking carc- 
fnl rharglng dlirinflt. 

**ThIs flKiire tneUidra 3 per cent ext a lead that 
had tn be added In the ladle to give the pndiiet tlie 
iame aiuilvala a« tliat from Uie tame charge In 
erue!hl« fiimaecii 

^Puhllshcd bv pcmilsalon of the Director of the 
Dircaii of Mints. 
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dismantled. These furnaces were the 
single-phase, 400 kilowatt, top-charg- 
irg type shown in Fig. 2 and had 
700 kilowatt ampere transformers, 
since the furnaces w’crc designed for 
hand operation, and a power factor 
of only 70 was sought, in order to 
give a stable arc that would hold 
without constant attention. 

Pressu rc J )rvcJt iped 

It soon was found that these 
larger, higher-powered Uirnaces could 
not be operated tightly closed on lln* 
high lead alloy. If the tioor and the 
upper electrode wore, sealed up tight- 
ly, one of two things would happen, 
either the luting w'ould blow' out, or, 
if that lioid, the roof bricks would be 
loosened by the pressure developed in 
the furnace. Jlcncc the spout had to 
be left partly open and the electrode 
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allowed .some clearance. Phis let 
lead and antimony fumes in abundance 
escape from the furnace, and .since 
lead fumes arc poisoiiou.s, it w'as nec- 
e.ssary to in.slali an even more elaho- 
late \entilating system than had been 
required on the fuel-fired furnaces to 
cany off the ftinies. 

k'.lectric furnaces do not radiate 
excessive heat and thus rause discom- 
fort as do the fuel-fired fiirn.Hrcs, but, 
on the score of fumes, they cannot 
be said to be any improvement over 
other furnaces. 

One other diHiciilty was met. The 
old-type Snyder inrnaces w'erc de- 
signed for a 70 per cent pow'cr fac« 
tor, but when operated on an alloy 
that gives up a great deal of metal 
vapor to the arc, they show a di.s- 
linctly lower -power factor. These 
furnaces take about 200 volts open 
circuit, which,' under load, falls to 
160 or even to 100, dc]>eiu1ing on the 
distance the electrode is drawn away 
from the charge, i.c., on tWfe length 
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of the arc. If the arc is kepi long, 
the power factor is nearly 70, but 
the arc is snappy. The use of a fluid 
slag or of a layer of coke or graphite 
on the metal so thick that the arc 
does not play on the metal itself also 
helps to raise the power factor, but 
are nuisances to maintain. It is 
probable that a more modern type of 
direct arc furnace, operating at a 
lower niaxinuim arc voltage and de- 
signed to give about 90 per cent 
power factor on steel, would oper- 
ate, even in inotallic vapor, at better 
than 70 per cent. 

However, furnaces as installed, gave 
an average power factor of only 55 
per cent, although many attempts 
have been made to improve it. Most 
power contracts involve a penalty if 
the powder factor is below 70 per 
cent, the penalty usually taking the 
form of an increase in the demand 
charge. 

Neither the furnace operator nor 
the central station now-a-days wants 
the power far tor of an arc furnace 
to be much above 90 per cent, and 
both are pretty well .catisfied with 
one of 80 per cent. Too high a 
power factor means greater surges 
on the line and more diflirulty in 
legnlation. Nor tloes .a low pow'cr 
factor (if above the penalty figure) 
mean that the power used costs any 
more. It docs mean that the power 
house has to have larger generators 
and larger transtnission lines and 
that the transformer, leads and elec- 
tiodes liave to be larger lo carry the 
extra current, inasmuch as a low 
power factor, due to the wave of 
euiTcnt lagging behind the wave of 
voltage because of reactance in the 
circuit, involves carrying current that 
docs not w'ork, around the circuit, 
i.c., “wattless” or useless current 

A power factor of 55 means that a 
700 kilowatt ampere transformer is 
fully loaded when it is producing 400 
kilowatts, while at one of 70 it 

would give 500 kilow'atts. It also 
means that the demand charge (say 
$1 per kilowatt per month) is in- 

creased iq|the ratio of 70 to 55. In 
other words, it costs something like 
^2000 a year more for power for 
these two* furnaces, at a power factor 
of 55 than it would if they had a 

power factor of 70 or better. 

The presence of the Renncrfcit fur- 
naces, with their power factor above 
70, helps to bring up the power fac- 
tor of the plant load and so reduces 
the penalty that would have to be 

paid if only the old-typc ' Snyders 
weie operated. 

That the l-ton furnaces cannot be 
operated on the leaded bearing metal 
while tightly closed, raises the metal 
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loss over that shown by the smaller 
furnace that was operated tight. 
Various tests have shown around 4 
per cerit net loss on the large unit. 
Inventory figures indicate that these 
tests may have shown a loss slightly 
higher than the average loss in regu- 
lar operation. It is evident that 
while the direct arc furnaces, oper- 
ated without being tightly closed, 
give a lower metal loss than the open- 
flame oil furnace, they give a higher 
net loss than crucible furnaces. How- 
ever, savings due to elimination ot 
crucibles and to lowering of labor 
costs, due to melting in larger units 
than crucibles, more than balance this 
higher metal loss. 

It has been most interesting to 
ivatch the gradual improvement in 
operation of the furnaces as the 
plant gained experience with them 
and appreciated the value of saving 
lime in charging and pouring. The 
plant has its work arranged so that 
molds always are ready for the metal. 
Large ladles are used for pouring, 
and charging and pouring are speeded. 

One particular means by which this 
end was attained was by paying the 
furnace tenders for a full day’s work, 
that is for 10 hours, but allowing them 
to leave as soon as the standard 
number or nine heats were made, no 
matter how quickly they were able 
to get the heats out. This kept the 
operators eager to avoid delays, and 
le.siiltcd ill belter opera I ’on and lower 
power consumption per Ion. 

This plant aims primarily for large 
production, and the production per 
furnace per hour from the Snyders 
is probably not surpassed by any 
user of electric furnaces for bronze. 
Two points about the Snyder fur- 
nace make this large production pos- 
sible. First, the roof is rapidly lifted 
off bodily for charging so that the 
charge can be dumped in quickly. 
Second, the 1-ton furnace has 400 
kilowatts behind it, which means a 
higher thermal efficiency, and hence 
more rapid production than it would 
if it had only 300 kilowatts. 

Spare Roofs Kept^ 

The high power input, niean.s a 
rather short life for the refractories. 
This h^s been accepted, the roof be- 
ing made of firebrick and lasting 90 
to 140 heats. Spare roofs are kept 
ready to put on. The hearths, rammed 
of two parts carborundum fire .sand 
to one part fireclay, bonded with mo- 
lasses, last about 2Q0 heats. The 
consSumption of 4-inch graphite elec- 
trodes runs from 3 to 4 pounds per 
ton. The furnace over long periods 
of time, gave the following results 
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per furnace in output and power 
consumption: 

1917 continuous 24-hour opera- 

tion — hand control— 20 tons in 24 
hours at 290 kilowatt-hours per 

ton. 

1918 2-shift, 19-hour operation 

—hand control — 13 tons in 19 
hours at 280 kilowatt-hours per 

ton. 

1919 1-shift, 9-hour operation-— 

automatic control, 9 tons in 9 
hours at 300 kilow'att-hours per 

ton. 

Had no iniprovcnient in operation 
been made, the power consumption 
per ton would have risen in 1918, a.s 
the cooling during the idle period be- 
tween shifts handicaps the furnace 
when comparing -with rontinuou.s 
operation. 'Fhc output fell about as 
would be exjiceted with the change 
from 24>hoiir to 19-hour operation, 
but that the power consumption, per 
ton, did not rise to 300 or over at 
the same time, but fell instead, is due 
lo iiTiiirovemenl in rapidity of charg- 
ing and pouring. 

Development Due to Efficiency 

The output of I ton per hour on 
9-hour Operation in 1919 is phenom- 
enal when we con.sidcr that this i.s a 
belter output per hour than was ob- 
tained in 1917 oil 24-hoiir opciatioii. 
'riic jiowei coiisiiiiiplion of only 3lK) 
Kilowatt-boiir i)er ton on 9-hour 
operation compared with the earlier 
figure of 290 per ton on 24-hour oper- 
ation albo is good. These 1919 fig- 
ures arc partly due to the .advantages 
o‘ automatic eUctrode control. They 
arc rather belter than the Chicago 
Itcaring Metal Co. plans to gel in 
future 9-hour operation, because, with 
the low po\v<"r factor of the old .Sny- 
der furnaces, it is necessary, in order 
to get these figurc.s, to overload the 
transformers so that they heat up 
unduly. However, they represent 
what could be done on metal poured 
at about 1150 degrees Cent, in a 1- 
ton direct arc, 400 kilowatts furnace 
that has a transformer that will stand 
an output of 500 kilowatts for short 
periods. 

A 1-ton single-phase Snyder fur- 
nace, like those used at the Chicagx) 
Rearing Metals Co., complete with 
all transformers, meters, etc., but with 
hand instead of automatic control, 
was priced by its makers, the Indus- 
trial Electric Furnace Co., Chicago, 
in January, 1920, at $16,000. With 
automatic dectrode control the price 
was $17,000, and the more modern 
1-ton, 2-pha5e (from 3-phase by Scott 
connection) furnace, shown in Fig. 
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3 with automatic electrode conti:ot« 
also at $17,000. 

There are many other direct are 
fi maces on the market, such as tbe. 
Hcroult, Greaves-Etchells, Ludlum, 
voin Raur, Price-Dixon, Pittsburgh, 
Booth, Greene, etc., which are used 
on steel, that would be expected to 
give results similar to those given 
by the Snyder on bronze. They 
all vary a trifle in shape, in the 
number of electrodes used and the 
way they are connected to the trans- 
formers, but their differences are in 
minor structural details rather than in 
principle. A few of these steel fur- 
naces are showrt in Figs. 3 to 9. 

As a class, direct arc furnaces are 
the type most approved by commer- 
cial usage for melting steel. They are 
in fairly wdde and successful use 
among the firms melting nonferrous 
alloys high in nickel. They can be 
used on true bronze, but on alloys 
of appreciable zinc content or those 
of high lead content, their use is 
cither impossible or attended by 
excessive metal losses. 

This type has been so highly de- 
veloped by nsc on steel that, outside 
of the problem of refractory life, 
their reliability i.s high. They have 
good thermal efficiency, arc readily 
built in liirgc sizes, and, save in sia« 
gle-phase furnaces, the load on all 
ti)rcc phases of the power line can 
be fairly well balanced. 

As few firms melt true bronze 
alone, and most firms need a furnace 
that will handle alloys of at least 10 
per cent zinc content, even if no 
yellow brass is to be melted, the 
direct arc furnace covers but a small 
part of the nonferrous alloy field. It. 
is ii.seful in its own limited field, but 
it lack.s versatility. To solve the. 
problem of melting alloys high in 
zinc, some electric furnace of the 
hearth type must be sought which 
will avoid the local superheating that 
occurs immediately under the arcs of 
the’ direct arc type. This brings the 
consideration of the indirect arc type, 
which will be discussed in the next 
which will be discussed in detail in 
the next article of this series. , 

The Electric Furnace Co., Alliance, 
O.. maker of Hailey electric furnaces 
for melting nonferrous metals, ha? 
opened a tnidclle western office at 301 
h'risco building. St. Louis, in charge of 
W. E. Prosser. 

'I'he authorities in charge of the 
Charleston navy yard, CharIe.ston, Mass., 
are contemplating the erection of a 
brass die foundry plant and would 
like to get in touch with manufac- 
turers of equipment for this purpose. 



How and Why in Brass Founding 
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Melting Alloys of Copper 
in a Cupola 

We have some copper castings to make 
that arc very heavy. One, in the form 
of a pipe until brackets ivcighs approxi- 
mately 52f)0 pounds. /Is our brass fur- 
naces arc only 1000 pounds capacity, if 
teill be neccJtsary to melt the copper for 
these castings in one of our lupolas. 
We intend to cast 0 6-incli cleaner ring 
on the top of the flange, and also to use 
heaify risers. Any information on melt- 
ing copper in a cupola will he greatly 
appreciated. 

The gre;tt objection to melting copper 
and copper alloys in a cupola is the 
fact that the metal conics into contact 
with the fuel which ordinarily contains 
an element which is harmful to these 
metals. This harmful element is sulphur. 
If this was absent copper could be 
handled from a cupola just as well as 
cast iron. When fuel containing sulphur 
is burned, the sulphur is converted to 
sulphur dioxide, which is greedily 
absorbed by the copper unless it is pro- 
tected from contact therewith. Copper 
has a great affinity for sulphur, al.so for 
oxides of sulphur. Copper absorbs and 
retains sulphur dioxide which being a 
gas aerates the castings made from such 
contaminated metal. The effect is shown 
in spongy castings. Because of this 
fact, it is impossible to get castings 
that arc sound from copper melted in 
contact wilh the fuel, unless the melting 
occurs so rapidly in the cupola, that the 
copper is doum before it has absorbed 
more sulphur than it is possible to 
eliminate by the usual methods of de- 
oxidizing copper for making castings. 

Copper containing oxygen is not 
spongy as the oxygen exists as copper 
oxide which is a solid. It is the reac- 
tion between this oxide and sulphur, or 
the absorption of sulphur dioxide 
formed in the furnace atmosphere that 
causes copper to make spongy castings. 
A thorough understanding of these facts 
will suggest methods of handling copper 
in the cupola. 

A low sulphur fuel must he used in 
melting; charcoal would he best no 
doubt. This .suggests that an admixture 
of charcoal with the coke is advisable. 
The copper should be melted as quickly 
as is possible, taking care to avoid an 
excess of air wliich gives a strongly 


j)Ni«li7iiig atmosphere. This means a 
moderate blast, belter to starve the fuel 
of air, than to give it too much, as the 
excess would be absorbed by the cop- 
per. As it is difficult to reconcile this 
latter reiiiiirement wilh fast melting, a 
compromise is best; get it down a little 
slower, but when it is down, run it out 
of the cupola into the ladle on to the 
top of a laver of ignited charcoal which 
will lloai and protect the metal from 
the alnufsphere. In pouring, hold back 
the charcoal, and do not skim the metal 
clean. 

U«c a little more deoxidizer than 
what IS usually added, and have it 
warmed and in the bottom of the ladle, 
so the copper is tapped upon it. It is 
essential that the casting be provided 
with liberal risers; the risers being 
large in circumference and built up 
higher than the sprue, or pouring basin. 
Have hot copper in reserve, and im- 
mediately after the sprue has set, fill 
the risers gently, dribbling the metal 
into the risers, h'or a heavy casting 
inmiping with a copper rod may be 
neces.sary to obtain a sound casting. 


Aluminum Alloy for 
Pistons 

l*lcasc give us a formula for an alu- 
minum alloy soitablc for pistom for 
auto m 0 h ilc eug in es. 

The following alloy will be found 
.satisfactory: Ahiniiniim, .S8..'i0 per cent; 
copper, . 1 1.50 per cent. To produce the 
alloy, first make a hardening alloy of 
50 per cent copper and 50 per cent 
aiuniimim. Melt 22.50 per cent of this 
alloy with 77..SO per cent ingot ahmiinum. 


Brazing Methods 

li'e hare experieueed some difficulty 
iu getting a suitable formula for a 
hrojuiiig solder. We desire the formula 
of a metal that zeill melt easily when 
the torch is applied and whidt zvill not 
blojo away. We hare tried au alloy of 
half due and half copper, and also one 
composed 52 parts copper, 47 parts zinc, 
and 1 part tin, for bracing thin copper 
tubing into yellow brass castings. 
Neither of these alloys gave a success- 
ful joint. 

It appears probable the difficulty is 
due more to the method of brazing than 


to the composition of the alloy forming 
the solder. Both the s*)lders tried give 
good results. The blowing away may 
he duc^ to the swelling of the borax in 
which case it may be advisable to use 
instead a mixture of soda ash and boric 
acid finely powdered and well stirred 
together. 

'flic following is a very fusible solder: 
Copper, 44 per cent; zinc, 50 per cent; 
tin, 4 p(‘r cent, and lead, 2 per cent. 

Antimony Hardens Elce* 
trotype Metals 

U'e would like to obtain the formula 
for electrotype metal, as zee desire to 
make ueze metal to mi.v zvith the scrap 
zee use. The alloy breaks u'hcn zve 
try to bend it, and it is our belief that 
it is burnt and requires nezv metal to 
giro it life. We shall be pleased to 
reeeizY your siiggCAtions. 

The cause of the metal breaking is 
not oxidation or burning. If the alloy 
is oxidized it will be too thick to pour, 
that i.s it will run sluggish. The brittlc- 
tie.ss is due to excess antimony which is 
(lerivod from .some of the other alloys 
Used for type. There are approxi- 
nialfly five different alloys used for 
l>pe; namely, type metal, electrotype 
mi'tal, linotype metal, monotype metal 
and stereotype metal. JClcetrotypc is the 
softest alloy, a good mixture being as 
follows: Lead, per cent; antimony, 
4 per rent, and tin, 3 per cent. Type 
metal is the hardest consisting of lead, 
5»S per cent; antimony, 26 per cent; tin, 
15 per cent, and copper, 1 per cent. 
This alloy will bend only slightly, while 
electrotype will bend until the two 
cuds nearly come together. If the hard 
metal is added to the electrotype it is 
obvious the latter will be hardened by 
the antimony to the point where it will 
break readily. Linotype is also too hard 
for electrotype metal, a standard mix- 
ture being lead, 83 per cent; antimony, 
12 per cent, and tin, 5 per rent. Stereo- 
type is very similiar to linotype, and 
monotype is harder. If thc.se alloys 
are mixed indiscriminately and melted, 
the resulting mixture wiW be too hard 
for electrotype. An analysis should be 
made and then lead can be added to 
bring the composition to that of electro- 
type as has been given here. 
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O NE niglit rcconlly aftv.‘i wc 
had disposed of the frup.il 
evening meal, I felt call<d 
upon to exercise the author- 
ity duly vested in me as deputy head 
of the family. '"J'is a delieale duty 
and one that I avoid as much as 
possible, leaving the enforcement of 
law and order in the hands of a 
charming, and competent person 
whom 1 promised to love, honor and 
cherish and .so forth a good many 
year.s ago. 1 have no distinct recol- 
lection of ju.st what 1 did pron ise on 
that eventful occasion and I may 
have committed mysdf to a higger 
contract than I realized. 

There is a tacit understanding that 
iny authority ceases at the front d(»or. 
I am allowed, in fact I am encour- 
aged, to navigate the ship on the 
broad ocean of industrial life in any 
way I please, as long as 1 bring 
home a reasonably full cargo on the 
first and the fifteenth ol each month; 
but when 1 get the lange lights in 
line and make the front door, the 
pilot comes aboard and lakes com- 
mand. It is a satisfactory arrange- 
ment and gives me a chance to rest 
before taking the bridge again in the 
cold grey dawn and put in the day 
trying to claw my way of! the lee 
shore of the H C. T-. and beat into 


argument Innged npnn llic piopcr 
division ot labor in washing the 
dishes. No one wanted to wash them, 
it also appeared from the evidence 
in the ease that no one wanted to 
diy them, but each one was icad> 
and willing to pul them a\v.iy on the 
shches. I advised them that their 
mother was the proper person to 
settle the disputed point hut I loiind 
that i-lic was upstairs at the time. 
You will agree with me that it was a 
situation riMpiiring tact and diplomacy. 
.Strong arm — to employ a col- 
Io<]nial expression — might have filled 
the bill, but these young ladies had 
always regarded me as their favorite 
relative on the father’s side and I 
simiily could not see my way clear 
to tapping them on the lirad with a 
poker or a section of gas pipe or 
whatever it is these strong arm lads 
employ as their favorite weapon. 

I instructed the youngest of the 
three to bring me a pair of scissors, 
a pencil and a strip of nice while 
paper. The paper was cut into tlirec 
equal parts and then T wrote on one 
(liecc, “You will wasli the (li'^lie*-”; 
on another, “Non will dr\ ih.*. dislus” 
and on the third. f>u. dear heart, 
will put them aw.ay ’’ The uldt^l of 
the three hroiigiit me my one and 
only hat into which 1 dropped the 
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act. 1 instructed each unc to close her 
eyes and draw a slip out of ^tiic liat. 
Each did so and ^having read the 
words on the respective slips stood 
at “attention.'’ I gave the w'ord 
“About f.ace, forward march ” They 
pivoted on their toes and departed 
for the kitchen solemnly chanting the 
old refrain: “Hay-foot, straw-foot.” 
When they reached the kitchen, be- 
lieve me, the dishes flew through their 
hands with military speed and preci- 
sion. Later, when their lady mother 
appeared on the scene they all in- 
sisted on telling her at once of the 
ir.agnificcnt method I had inaugurated 
for getting the dishes washed, but 
she w’as not impressed. 

“irni/' said .she (she uses that ex- 
pression sometimes), “I could have 
washed the dishes a dozen limes 
over while you w'cre going through 
that foolish rigmarole.” 

1 was seriously contemplating start- 
ing a discussion on the merits of 
compulsory military training, not that 
I expected to score a point, for many 
years association has taught me that 
I would gain nothing except perhaps 
a little excitement, when the door 
opened and I’dll stood framed in the 
doorway. 

"Good evening, ladies and gentle- 
men,” said he. “How arc you get- 


the open sea. 

On this particular occasion I set- 
tled myself conifort.ably in a big chair 
by the fire and was enjoying a quiet 
draft of the old word who# T was 

approached by ^ 

three beautiful ^ 

young ladies. Can- XCKSKHinu 

dor compels me to WUUluKfll 

admit that they 

were in anything 

but a ladylike frame 

of mind, and, fur- 

thermorc, they all XWHpjtf Tjl 

insisted on JgCn8jll/ ss4|| 
talking at once. fO /ftP faBJt/ A 
I finally gath- 
ered that the Bn 


I'allol’s or till* 
paper and shui 


chree slips of ting along with the work?” 

/ lleil them. We “Don’t he talking about work all 
were now all the time,” 1 said. “We are busy at 
/ I set for the big the present moment enjoying a few 
Good Evening moments of well 
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earned repose and 
will be pleased to 
share the fredom of 
the city and all that 
kind of thing with 
yot\ but lay off that 
work stuff.” With a 
view of diverting 
the conversation into 
pleasant channels and 
also with the expec- 
t a t i o n that Bill 
would be favorably 
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impressed with the line of tactics I had 
pursued in disposing of the dish wash- 
ing problem I outlined briefly the events 
of the past half hour. 

“Good ^rk," quoth he. "This 
military dope has several commend- 
able features and .seems to have filled 
the bill in a satisfactory manner in 
the present in.itaiicf., but that docs 
not say that military methods arc 
the best to apply to all industrial 
problems. Til tell you of an inci- 
dent that came under my observation 
one time which prejudiced me against 
the stiff, formal methods engendered 
by military training. 

“Many years ago I had the pleasure 
of conducting the operations in the 
foundiy department of a tidy little 
jobbinj^ plant. The president and 
principal owner of the business was 
a likable old gentleman who wore 
glasses, carried a cane and walked 
with a limp due to having lost part 
of one heel many years before. Hi 
course this description has no 
direct bearing- on what 1 
started out to tell you hut I 
like to tell a story properly 
and I am sure you will feel 
more intcre.slod if you t an 
visualize the principal cliar- 
actcr. At the lime of wbieii 
I speak there w'as no -.tcel 
foundry in the 
vicinity, but there 
was quite a mar- 
ket for .steel cast 
ings among the 
iron and hteel 
jilant.s, Coal mines, rail mads, shipping and 
other industries. 'I’he old gentleman eon 
ceived the idea of iiisialling a sni.ill 
bessenier eonveilcr to iiaiulle sonu- 
of this business. lie proceeded to 
get in eomiminieation with the niak 
ers of this line of e(|uii>incnt and 
with commendable caution requc'.ted 
to be gi\en the opi orfniiity of visit- 
ing some plant wdicrc a converter w-.is 
in operation. 

“The mamifaclurers wrote him to 
the effect that if he came to a certain 
city they would be delighted to ex- 
tend him this privelcge and afford 
him every opportunity to e.xaniine one 
of their vessels which h.ad been re- 
cently installed in a navy yard As 
I .said before, or maybe 1 forgot, any- 
way I intended to say that we were 
on right friendly terms, so that wdini 
he proposed that 1 should accom- 
pany and assist him in giving the 
proposition the up-and-down and the 
once-over 1 did not throw any ob- 
.stacles in his way. I did not say 
that the foundry w'ould shut down, 
or -blow* up, or go on the rocks dur- 
ing my ab.scnce or liand him any of 
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those lines of bunk which form the 
.stock of trade of those lads who arc 
afraid of their jobs or who like to 
kid thein.selves into the belief that 
they arc the king pin around which 
the w'orks revolve. Not at all. 1 
bought my.self a new tic, a .shave, a 
.sliine and a haircut and repaired to 
the station in the morning at peace 
with all the world and ready, if ncc- 
e'-sary to travel to Tijiibuctoo. 

“'riie manager bought two tickets, 
each one about as long as a flat-car, 
and w'c climbed aboard the train. 
Kventually, w'c arrived at oiir dcsli- 
1 ation and hunted up the office of the 
converter people. The roprc,sontalive 
of the company was glad to see us. 
He ^aid he was and 1 have no reason 
to doubt his woid. He conducted us 
personaMy to the navy yard and se- 
cured admission for us to the foundry. 
It w'a^ (piite a shop in w’hich they 
injule scHiie exceedingly nice work 
riie steel unit had only been in- 


slalled a ^bort Imie find the crew was 
still undergoing a (’onf‘>e of training, 
modeled on ‘Strict niilitary lines and 
canied out »villi nnilliematical regu- 
larity. riie 1 ommanding officer stood 
in tlie middle of ibc gangway, mid 
wa\ between llie eii]'<oIa and the con- 
M’lter 'I'he liiniace tender ap- 
proaclud linn, .saluted, and reported 
that tlie furnace was filled to the 
liiycre.s 'flu* officer relumed the 
salute and ordered him back to his 
post of duly. V\hen he had done so 
he stood at attention with his tap- 
ping bar loosely held in llie right 
band in a vertical position close to 
the body. At the command ‘Tap the 
furnace,* the bar wa.s broiiglit smart- 
ly to the horizontil position, the 
weight of the forward end being 
supported by the left hand, the left 
foot was advanced one pace, the point 
of the bar brought into contact with 
the furnace breast and thrust for- 
w^ard as in bayonet exercise, 13, chart 
1. 'Fhe furnaceman withdrew his 
bar and stood at attention until the 
ladle was filled, then at the ncce.ssary 
words of command, he .seized his hot 
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stick and plugged the runner. An- 
other bird, probably the bo's'n, blew 
one blast on a whistle which was 
.suspended by a cord around his neck 
and the craneman hoisted the ladle. 
At two blasts he ceased hoisting and 
tiaveled in the direction of the con- 
verter vessel. With three blasts he 
pilled up on the auxiliary hoist and 
tipped the content.*; of the ladle into 
the vessel and at four blasts he r‘c- 
tnrned the ladle to the pit in front 
of the cupola spout. 

“While the heat was blow'ing, the 
pouring gang was lined up in front 
of the vessel, two men to each shank. 

'I hey all stood at attention, eyes 
front, toes out, heels together, with 
the ladle shanks held horizontally and 
spaced at equal intervals and at a 
niiiiiimim elevation of 30 inches above 
the floor. When the metal was ready, 
the orders w'cre rapidly given: ‘Cease 
Mowing; tip the vessel; No. 1 pair 
advance three paces and receive 
metal.* The first pair of men 
took up a po.sition close to the 
ve.ssel and had their ladle filled, 
all the while marking time. The 
man at one ' end wa.s ordered 
to turn around and catch the 
•^hank wfith liis hack to the ladle 
and at the words, ‘Forw'ard 
march’ they stepped out bri.skly 
in the wake of a 
man detailed for 
that purpose, who 
led them to the 
molds which they 
were to pour. 
Having reached their destination the lad 
m front yelled, ‘Halt, lower ladle, No. 2, 
about face. No. 1, as vou were. Attention 
company, take ladle, lift ladle. One 
p:ice forward, march. Ready, present, 
pour, I'F.' They v'cre conducted in 
trrn to several small molds and the 
performance repeated at each until the 
bidle was cnipied. The retreat was 
then sounded and they went through 
a series of evolutions which eventual- 
ly carried them back to the converter. 

“Kach pair of men was advanced in 
turn and .put throng'll the same com sc 
of sprouts. The scheme w'orked well 
except in a few in.stances. If any of 
the me® took a step more or less 
than that prc.scribed in the regula- 
tions, he was ordered to halt. The 
ladle 'Team had to lower the ladle to 
the ground and repeat aloud the 14 
points in the sequence of operatioiH 
necessary to pour a ladle of steel. 
Having done this satisfactorily they 
were ordered to pick up 'the ladle, 
letracc their steps to where the glar- 
ing fault had been committed and 
carry on from that point. By the 
time these lads reached the mold the 
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nict-al was set solid in their ladle, he will have charge of all sales in the bined drag and cores is the rollover 
don’t know under what heading New England states. Mr. McCarty pattern -draw type and the 
these frozen ladles were entered on w'as graduated from Stevens Institute chine a plain stripping pKte. The 
the foundry daily report form, but of Technology in 1900 and became patterns on the drag machine are 
it is quite probable that they were affiliated w'ilh the Metal & Thermit machined out considerably ’larger than 
reported as casualitics The oTl gen- Corp. in 1909. Hr has represented the the diameter of the required cores. 
tJeman and I sized the situation up company in many sections of the A sleeve or lining, split longitudiu- 
comparing the operiiting costs with United States and Canada. Mr. ally, with each half carrying the boss 
what they would he if all the com- Browne has been assotiated with the for the conneeting rod, is dropped 
luaiiditig officers, red tape and formal- New York office since 1917. into each of them. The sleeves are 

ity were dispettsed with and decided - machined accurately, the outside dia* 

that the process was feasible and Autoitiobnc Castilllg’S Mudc meter is finished to a loose sliding 
M'ould meet oiir requirements. Wc • ^ ll inside conforms to the 

returncjd to the old home town and (lyrOCBl ottlUClI exact size of the required cores, 

the firm opened negotiations for the Question: We are iiitere-Nted m tlic The sequence of making the drag 

purchase of a parcel of land opposite manufacture of automobile engine pis- mold is as follows: The pattern is 
our existing plnnt. At that time the tons and would like to know how cleaned with a jet from an air hose; 
lot had a normal value of about $.S00, this class of casting-^ is handled in the the loose sleeves are dropped, into 
btit some one had tipped off the large foundries which specialize in that place; the drag flask set on and fac- 
ow'ncr to the effect that here was a kind of work. Are the castings made ing sand riddled in. Sand then is 
chance to make some ea.sy money .so in dry or green sand? shoveled iti and the cores tucked with 

he promptly jumped the price to Ausivcr: Each of the prominent the fingers, especially around the 
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$.‘>000. The old man icfused to con- 
sider the price and 1 bet if what he 
said about the owner of that piece 
of land was convcrknl into liquid 
steel it could have been carried a 
mile and then used to run needles.** 

Bill got up and looked at his 
watch. “Well/’ said he. ‘T am glad 
I dropi)ed in, I should like to stay 
a while longer an^ listen to the con- 
versation but I have to be away about 
the master's business. Good night.” 

He closed the door and frou can 
imagine my surpri.se when I heard 
the ' lady who is ^ always finding fault 
with Tn« for bringing home slang from 
the foundry, say **Good night, is right." 

Meta] & Thermit Corp. 
Makes Changes 

The Metal & Thermit Corp., New 
York, has appointed Jatties G. Mc- 
Carty manager of its Canadian branch, 
with headiquarters in Toronto, and has 
transferred Robert L; Browne from 
. He New York office to Boston, where 


foundries engaged in making automo- 
bile engine castings has developed 
special appliances, features and meth- 
ods for producing them economically 
in huge quantities. Dry sand molds 
and cores arc used exclusively in 
some shops for some of the parts, 
while others depend altogether on 
green sand and others again use a 
conubinalioit of dry and green sand. 

In some places the practice is to 
cast the pistons open end up. wffiilc in 
others the open end is cast down. In 
a typical and highly successful meth- 
od used by one of the most promi- 
nent foundries engaged in this line 
of work, the castings arc made en- 
tirely in green sand and cast with 
the open end down. They are molded 
four in a flask and poured from a 
common strainer gate in the center. 
The copes are made on one machine 
and the drags are made on another; 
one 'man attends each machine and 
the daily output of each pair is 90 
mold.*) or 3d0 pifftons. 

The machine for making the com- 


bosses. The drag is then filled with 
sand and rammed lightly, scraped off, 
lt)i)sr sand sprinkled on a. id a perfor- 
ated bottom plate rubbed down to a 
bearing. A frame suspended from a 
couiitcrureigh'ted cord and provided 
with four J^-inch rods, long enougit 
to reach within ^4 inch of the top 
of the patterns, is pulled down and 
forced through the holdk in the bot- 
tom plate, one of the vent wires go- 
ing into each of the cores and pro- 
viding an adequate means of escape 
for the steam generated in pouring 
the castings. When the pressure is 
released the counterweight automatic- 
ally lifts the vent rod frame up out 
of the molders’ way. The drag is 
then clamped and rolled over, vibrated, 
the clamps removed and the mold 
stripped. 

The loose lining pieces stay on the 
cores. The mold is lifted to a cir- 
cular stand and the moldcr extracts 
the 'loose pieces in turn from each 
of the cores and returns them to their 
places in the pattefn which in the 
me'antime has been rolled back to 
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its original position* The drag is 
then lifted off the stand and set on 
the floor. 

The cope is rammed on an adjoin- 
ing machine. It is not rolled over. 
The patterns are stripped through the 
plate and the mold is lifted off and 
set on the drag. Each flask is poured 


with a hand-ladle, the iron being sup- 
plied iby a 1-ton buggy ladle in the 
gangway. 

An iron mixture containing 10 per 
cent steel and approximating the fol- 
lowing analysis is used for these pis- 
ton castings: Silicon, 1.80 to 2.00 per 
cent; sulp'hur, under 0.10 per cent; 
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phosphorus, 0.20 to 0.30 per cent; 
manganese, 0.50 to 0.60 per cent. 

An alternative method whereby the 
castings are made open end up, one 
casting to a flask is described in de- 
tail in the February, 1915, issue of The 
Foundry. The molds are made in 
green sand and the cores are dried. 


Making a Crosshead Pattern in a Hurry 

BY M. E. DUGGAN 


X T OFTEN happens that the 
broken piece for which a new 
pattern is required is part of 
a manufactured machine. 
When the machine was built the para- 
mount idea in the dc.signcr's mind was 
to produce something having an artistic 
appearance. Little consideration was 
given to the material, labor and time 
that must be spent in making the pat- 
terns and molds for the castings. 

The drafting room is the proper place 
to bring up the question of speed, pro- 
vided that the draftsman understands 
patternmaking and foundry practice or 
at least has a general knowledge of the 
way in which work is done in those 
departments. In that event he can 
simplify his designs and lighten the 
work of the patternmaker and inolder. 
Thi.s applies not only to the original 
casting but also to cases where the cast- 
ing breaks in service in some distant 
location where the original pattern is not 
available and it becomes necessary to 
make a new one in a hurry. 

An instance of this kind was lirought 
to my attention when the sliding cross- 


head on a large hydraulic draw bench 
broke. To make the repair a new pat- 
tern was required and, furthermore, it 
was needed in the .shortest possible time. 
In a great many places the shortest time 
possible means when the pattern is 
finished, but iti a rolling mill it means 
today. 

A drawing of the part which had 
broken was handed to me and I was 
asked to name a delivery date for the 
two castings. 1 said it would require 
three days if I had to follow the de- 
sign shown on the drawing, but if I was 
allowed to alter the design, an alteration 
which would in no way affect the use- 
fulness of the casting I could promise 
delivery in one day. 

Two views of the icquircd casting arc 
shown in the illustration. Figs. 1 and 2 
There were four cored pockets, which 
arc not shown, for each of which a spe- 
cially made core box had to be pnwided. 
As they were of no particular use they 
were omitted in the new pattern. The 
shape of the pocket A was changed to 
that shown at /f so that it might be 
molded in gn m sand, thus eliminating 


a special corebox and the baking of a 
dry sand core. 

The band saw and sand paper were 
the only tools used in making this pat- 
tern. The journal, Fig. 8, was molded 
ill green sand. A small corebox for the 
anchor pockets was made easily and 
quickly. The five cores were fastened 
to the green sand core with nails. 

The complicated design of a machine 
part is not always the cause of delays 
in making the pattern or mold. Some 
patternmakers on account of their lack 
of knowledge of foundry practice, plan 
their work in such a way that material, 
time and labor are wasted. Two ex- 
amples showing instances of this kind 
are shown in the illustration, Figs. 3, 4. 
5. 6 and 7. These patterns were made 
in two different pattern shops. They are 
m arly the same design as the cross head 
pattern shown in Fig. 1 and 2. 

Patterns A and B shown in Fig. 3. 
were made with core prints. For pat- 
tern //, a core shown in Fig. 4 was 
made and another corcbox for the 
anchor cores, shown in Fig. 6. The 
body corebox was made with loose 





April 15, 1920 

prints on the inside to receive the pocket 
cores. A section of the assembled core 
is shown at Fig. 5. 

The corebox was made as shown in 
Fig. 7 for pattern B. Instead of making 
the prints for the anchor pockets loose 
and securing them with wire pins as in 
Fig. 4 the prints were passed through 
holes cut in the body of the corebox. 
To make the job still more complicated 
each print was secured in place with 
two wood screws. 

Match Plate for Cistern 
Pump Base Pattern 

Question: We wish to make a match 
plate to mold the base for a cistern 
pump. The bottom inside diameter is 
7 inches, outside diameter 8 indies; top 
6 inches outside and inside diameter. 
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metal thickness in the pattern, off those 
parts of the core which cut through on 
the sides. The match plate frame is 
then set on ready for replacing the cope. 
Another mold is made for the drag pat- 
tern. 

To assure that the molds made off the 
new patterns may coincide, the first cope 
is laid on its back on a board and the 
pattern set into it carefully. It is then 
filled with sand, a drag set on, rammed 
and then both cope and drag are rolled 
over. The cope is IHted off and set 
upon the first drag and the mold is 
ready to be poured. 

A cope is rammed upon the second 
drag which now holds the pattern. After 
lifting off the second cope a thickness 
of sand is shaved off those parts where 
the side walls cut through as in the 
case of the cope pattern plate. In this 
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Column Bases Made in a 
Small Jobbing Shop 

fly tv. F. Blocker 

Recently we received an order for 
a large number of cast-iron column 
bases, as shown in the accompanying 
illustration, varying in size from 3 feet 
to 4^ feet square and weighing from 
1300 to 3500 pounds each. 

Through co-operation between the pat- 
tern shop and foundry superintendent 
we adopted what we believe to be the 
best and most secure method of pro- 
ducing these castings without waste of 
valuable time and labor in the found- 
ry. Fig. 1 shows one of the»bases to 
be cast. The castings were all made 
in cores; the pattern was merely a square 
box. Fig. 2, with the cap plate A 



it has a taper of 1 inch to the foot. In 
using a >34 -inch match frame I do not 
have sufficient thicknc.ss of wall over 
the green sand core to run metal. Is 
there some other way to make this plate? 

Anstver: From the data at hand we 
are inclined to the opinion that you have 
been trying to make one plate on which 
to make both cope and drag. That is 
not practicable, for as you have noticed, 
the walls of the green sand core cut 
through, or nearly through the sides. 

Two pattern plates are necessary for 
molding castings of this description, one 
for the cope and one for the drag. To 
make the cope pattern plate the mold is 
rammed on the original pattern in the 
usual way, care being taken to make 
all partings firm and accurate. The cope 
is taken off and finished and the pattern 
is lifted off the drag. A yankee slick 
or a double ender is employed to shave 
a thickness of sand, approximating the 


case the sand is cut off the cope and 
in the other case it is cut off the drag. 
In both cases it will be necessary to cut 
for about ^^ mch past the print all 
around in order that the metal may con- 
nect. 

A match plate frame is placed on the 
second drag and the cope replaced after 
which both molds are poured. When 
the resulting castings are cleaned and 
ready an experimental mold is rammed 
on each and the cope tried on the drag. 
By dusting flour on the parting before 
closing the mold it will be possible to 
see how the parts “touch" and if neces- 
sary the flask pins may be adju.sted a 
trifle either way to make a fit 


C. TT. Martin and Gustav Schirmcr 
have been transferred from Harvey, 
111., to the Pittsburgh and Detroit of- 
fices, respectively, of the Whiting 
Foundry Equipment Co. * 


fitted with dowels. The pattern was 
given ^-inch taper on all sides and 
the core box was made accordingly; 
this feature, of course, was a great 
advantage to the molder in setting the 
cores. Fig. 3 shows the main core box 
for the body of the base; these cores 
were made in four sections, therefore 
only one quarter box was necessary. 
The box was arranged to reduce time 
and labor in the production of cores. 
Fig. 4 shows the core box for the 
center cores. Tlic two center cores 
were set after placing the four large 
cores in the mold. They were made 
to touch heavily on the cope, doing 
away with the necessity of core prints 
on the cope side of the mold. 

The molds for these castings were 
very simple and easy to make. The 
drag half of the, mold was made and 
the pattern drawn in each case while 
the cope half was being rammed. 
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April 15. 1920 
Production Overcomes Handicaps 

and coal strikes, coupled with manu* 
facturing difficulties incident lo an unusually 
J severe winter, failed to neutralize the acceler- 
alion of production in all grades of foundry 
iron. 'Ihc annual statistical report just issued by the 
American Iron and Steel institute reflects i.i the last-half 
totals the uniirecedcnted activity in castings maniifac- ^ 
lure which originated early last summer and has con- 
tinued with increasing vigor to the present time. De- 
spite handicaps previously mentioned, the last six 
montlis of 1^M9 showed a slight gain in output of 
foundry iron and ferrosilicon, and also in malleable 
grades. 'The total of foundry iron and ferrosilicon, 
which are classified together, was 2,436,023 tons for 
the first half and 2,480,735 for the last, showing a 
gain of 44,712 ions or 1.84 per cent. Malleable picked 
up at a higher rate, the fir.st six months showing a 
total of 4<)5,823 tons, while the last totaled 543,226 
tons, making a gain of 77,403 tons or 16.59 per cent. 

I'he past year’s totals showed a slight loss in pro- 
duction over 1918 as wartime demand established a 
tremendous total for that year. Business inertia, which 
seized all industry immediately after the armistice^ 
exerted a strong influence upon blast furnace activities 
throughout the first six months of 1919. This effect 
w'as swept away by a steady demand for iron and 
steel products which arose about midyear. Foundry 
activity took the lead in the recovery, and for a time 
many furnaces which had been devoted to basic iron 
were swung over to making foundry grades. I.ater 
tlicsc, for the most part, reverted to basic. 

1'he total production of pig iron in 1919 was 31,- 
015,364 tons. This constituted a loss of 8.039,280 
tons or 20.58 per cent as comjiarcd with the 1918 total 
of 39,054,644 tons. The influence of foundry iron 
demand is shown by a compari.son of production fig- 
ures for foundry grades in the two years mentioned. 

In 1918, the total output of foundry iron and ferro- 
silicoii was 5,145,260 tons, while in 1919 it was 4,916,- 
758 tons. The difference is 228,502 tons, which is a 
loss of only 4.44 per cent on the foundry grades. 

Malleable iron also was a factor in maintaining 
the comparative loss in output at a low figure, although 
not to so great an extent as were the other foundry 
grades. The total production of malleable iron in 
1918 was 1,117,914 tons, while in 1919 it was 1,009,- 
049, showing a loss of 108,865 tons, or 9.74 per cent. 
Malleable iron production furnishes an interesting 
feature of iron history of the past decade. During 
the past 15 years with but few exceptions, malleable 
has shown a marked increase each year. The curve 
representing the total yearly production has had sev- 
eral dips, it is true, but the main tendency has been 
upward. In fact the acceleration of malleable pro- 
duction has been closely parallel with the growth of 
the total iron output of the country. During the five 
years from 1904 to 1908, inclusive, the average annual 
production of pig iron was 21,302,796 tons. During the 
past five years, which include of course those years in 
which American blast furnaces were striving to meet 
war demands, the total average production was 35,608,- 
446 tons. The increase in yearly average as shown 
by comparing the two 5-year periods was 14,305,650 
tons or about 67 per cent. In malleable, the first 
5-year period shows an average yearly production of 
5^,740 tons, and for the past five years, 978,789 
tons, giving an increase of 392,049 tons, or close to 67 
per cent. Compared on the same basis, foundry iron 
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Trade Outlook in the Foundry Industry 


ICMOVAL of the government restrictions 
upon coal and coke prices had little im- 
mediate effect upon the supplies of fuel 
available for foundry use. 'rhroughout the 
west, particularly in the St. Louis district, and 
around Pittsburgh, foundries have been borrowing 
coke from more fortunate neighboring jilants to 
maintain operation. The same condition in gen- 
eral has governed in many other sections, and has 
been keenly accentuated where localized railway- 
strikes have obtained. 

When coke price restrictions were 
removeil on March 31, confusion 
governed fur more than a week, 
iiefore a semblance of a coke mar- 
ket was established, l^'otindrics in 
general are buying sparingly await- 
ing more settled conditions both as to price and 
delivery before placing orders far in advance. Many- 
new orders for coke since April 1, have been for 
car load lots. Existing contracts in some instances 
have been altered and extended into the third and 
fourth quarters, 
carrying higher 
prevailing prices. . 

One large West 
Vi r g i n i a pro- 
ducer has taken 
contracts for the 
last half of the * 
year from all old 
■customers at $9 
per ton. Future 
c o 11 1 r a cts for 
C o 11 11 e 1 1 sville 
coke are made 
within the range 
of $10 to $12 per ton, but spot coke is sold as high 
as $14 and $15, Connellsville. In the New England 
states new prices for cuke arc base<l on $11 per ton, 
Connell.sville, and by-product coke, produced in 
New Jingland, has been contracted at from $12 tu 
$14 per ton. .Some diffidence is sliown on the part 
of both producers and consumers with reference to 
entering into thinl and fourth quarter contracts. 
'I'he hiriner expect a reduction in price when 
weather and transportation difficulties are removed, 
while the latter are in doubt as to possible operat- 
ing and coal costs covering the last half of the y car. 

The production of pig iron during 
March did not show any effects of 
Iron Output the coal and coke shortage, as was 
Increases expect#! in some quarters. In fact 
the total output shown is greater 
than for any single month since 
1918. According to The Iron Trade Review, the 
production for March was 3,375,554 tons, an in- 
crease of 391,297 tons over February. The daily 
average production was 108,888 tons, an increase 
of 5984 tons or 5.8 per cent over February. Mer- 
chant iron production totaled 859,801 tons, making 
a gain of 124,094 tons over the previous months. 
In this case, also, the daily output was larger, 
averaging 27,735 tons or 23/2 tons per day more 
than February. This is equivalent jto an increase 
-of 9.38 per cent in daily output. Ten merchant 


stacks were blown in and four were blown out dur- 
ing the month showing a net gain of six furnaces 
making iron for sale. 

During the past two weeks, prices 
, have remained fairly constant, al- 

Prices Are though some sales to foundries} 
Stabilized noted, both al)Ove and 

bclovi the ranges which characterize 
the different localities. Southern 
foundry iron, in general, is priced at from $40 to 
$42 per Ufu. A considerable tonnage was sold by 
a large southern producer to an adjacent industry^ 
at $38. but with this exception the price for south- 
ern iron has favored the higher price. Northern 
iron ranges from $42 to $44 a ton, base for foundry 
grades. One of the largest purchases cojyiumated 
within the past two weeks, aggregating some 15,000 
tons, was made at $42 and $43 per ton for northern 
No. 2 foundry. Pennsylvania pig iron analyzing 
from 2.25 to 2.75 silicon has sold at $45 per ton. A 
great many foundries have bought heavily fv>r the 
last quarter, and the total sales of foundry iron in 

March marked 
one of the most 
active months in 
the past year and 
a half. This buy- 
i n g movement 
may have some 
foundation in the 
growing belief 
that the last of 
the year will find 
an actual short- 
age of foundry 
pig iron. Deliver- 
ies in many in- 
stances are far behind and this will set forward some 
third quarter conlracls into the last three months of 
the year. Further, the general impression prevails'- 
that an advance in freight rates of from 20 to 25 per ' 
cent may he expected al^ont Sept. 1, This of course 
will increase furnace costs and will react on iron 
prices J'onndry activity in most linos continues , 
unabated, altliuugh steel castings manufacturers re- , 
port only about 60 per cent of their capacity engaged. ‘ 
J^ailroad ccjuipment orders arc not coming forward ‘ 
as fast as was expected, due primarily to difficulties 
in financing, but some l)uying of cars and loco- . 
motives is rcpcjrtcd, which in time will exert an in- " 
fluence on foundry activities. All classes of plumb- 
ing supplies, and castings which enter into building ' 
construction arc in great demand. Automobile plants , 
still arc bending every effort to secure greater pro- 
duction on castings urgently needed. An opinion ; 
has been expressed that intensified sales effort re- . 
suited in an abnormal demand for automobiles dur- ■' 
ing the first few months of the year, and that later 
this activity will taper off, and the last half of the 
year will sec a reduction in demand for automobile 
castings. Nonferrou.s casting plants continue active. ^ 
I*rices on nopferrous metals, based on New York 
quotations follow: Copper, 18.7Sc; lead, 9.00c; tin, 
61.50c; antimony, 10.7Sc; aluminum, No, 12 alloy, 
producers price, 31.50c and open market 30.00c to 
M.OOc. Zinc is quoted at 8.37;4c to 8.50c, St. Louis. 



Coke Is 
Higher 


Piicti of Raw Materiala for Poundiy Use 
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Iron 


Scrap 


No. 2 Koundr)’, Valley 

No. 2 Southern, RlrmitiKham.. 

No. 2 Koimdrj’, ('hinieo 

No. 2 F<iuiiclry. Pbiladeltiliia. . 

Baae, Valley 

.Malleahlc, ('hlcaco 

MnUeiilile, RiifTalo 

Cokf 

Coimollaillle foundry ookc 

Wise county foundry coke..... 

$43.00 
. 40.00 to 42.00 
. 43.00 tu 45.00 
. 45.00 to 40.00 
. 42.50 to 43.50 
43.50 
40.2.5 

. . 1 1.00 to 13.00 
. . 12.00 tu 12.ri0 

llea\y meltlnp steel. Valley 

lieary mrlllnK steel, PittshuiYh. 

Heavy melting steel, Clilraito. . . 

Sloie plate, Chicagu 

No. 1 east, Chlrago 

No. 1 east, Philadelphia 

No. i cast, Birmingham 

Car wheels. Iron, Pitt^hiirgh. . . . 

Car wheels. Iron, dilragu 

Kallniad malleable. Clilcogo 

Agricultural malleable, Hiicago. 

.$25.50 to 20.00 
. 20.00 tu 27.00 
. 24.00 to 24.50 
. 34.00 to .34 no 
. 42.75 to 4.3 2.5 
. .30.00 to 40.00 
. 30.00 to 31 00 
. 40.00 to 4 1. 00 
. .38.50 to 39.00 
. 31.00 to .31. .50 
. 30.00 to 30 50 
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Comings and Goings of Foundry men 
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AMUliL D. Sl-HKTir, general 
superintendent of the found- 
ries of the Wcslinghoiisc Air 
Brake (?o., Wilmerding, Pa., 
on March 25 completed 50 years* 
with that company. A commit- 
tee representing employes of the 
foundries p*‘<^sertcd an armchair and 
several other tokens to Mr. Sleeth 
in commemoration of the anniversary. 
Mr. Sleeth started with the eompiiiy 
on March 25, 1870, as a niolder under 
his faithev, who was the foundry fore- 
man. He then was 18 years c»ld and 
already had a fair knowledge of the 
trade, as he had begun work five 
years before, at the age of 13, in the 
foundry of Lewis, Ormsby & Phil- 
lips, of ihe Soirtliside. Pittsburgh, 
and had held several other foundry 
jobs before joining his fathePs force. 
Mr. Sleeth remained in the ranks at 
the Air Br.ike foundry until 1887 
when he was made, assistant to his 
father. When the plant was moved 
from the center of Pittsburgh to a 
larger .site at Wilnierding, Mr. Sleeth 
became foreman, his father’s death 
having occurred shortly before. A 
few years later he was given the t'tle 
of superiiUendent, and in 1916, when 
the Union Switch & Signal Co. was 
t'lken over by the Wcsiinghoiise Air 
Brake (^o. and the foundries merged, 
he assumed the title of general .sii • 
perintendent, which he holds today. 
Throiighoiit his long career Mr. 
Sleeth has given close attention to 
modern foundry methods. ife orig- 
inated the continuous molding p-oe- 
ess which he installed some years ago 
in the Westinghousc Air Brake 
foundries. For many years Mr. Sleeth 
has been identified with the American 
Foimdrymeir.s association and the 
Pittsburgh Foiindrymen’s association. 
He served as vice p^c^ideIlt of the 
former and president of the latter 
society. 

Robert Steen recently was appointed 
forem'an of the foundry of Riehle 
Bros. Testing Machine C*o., Phila- 
delphia. 

A. Ci. Williams, manager of the ex- 
port department of the American Steel 
Foundries, Chicago, is making a trip 
th China and Japan to develop busi- 
ness for his company. 

Albert Beaulie has become general 
manager of the Martin Brass Foundry, 
Providence, R. I., which he recently 
established. Mr. Beaulie was former- 


ly connected with the Levis Foundry, 
Levi.s, Quc. 

A. i\ Slater has severed his con- 
nection with the W'illys-Overland Co., 
lolcdo, and is now associated with 
the General Alumiiium & Brass Mfg. 
Co., Detroit. 

R. C. Robinson, formerly with the 
J. \V. Pax*;©!! Co., has been oppointed 
munager of the iu*w Philadelphia 
brancii of the E. J. Woodison Co., 
Detroit, Mich. 

It. L. Kirsh, formerly assistant gen- 
eral nianai-'cr of the Western Malleables 



S.VMIIKI. n Sl.KKTU 


Co., Beaver Dam, Wis., now is general 
manager, succeeding the late Ernest E. 
.Smyllie. 

Norman L. Baker, formerly with the 
American Steel Foundries, East St. 
Louis, 111., now has become aflilialed 
with the Curtis & Co. Mfg. Co., St. 
Louis. 

J. F. Geary has resigned his position 
as superintendent of the Thachcr Fur- 
nace Co., Garwood, N. J., to become 
assistant superintendent of the Chi- 
cago plant of the American Brake 
Shoe !k Fouiidry^ Co. 

W. 1). Fraser, formerly superinten- 
dent of the foundry of the New Lon- 
don Ship & Engine Co., Groton, Conn., 
has re.signed to take charge of the 
General Electric Co.’s foundry at 
Springfield, Mass. 

George H. Snyder has been appoint- 
ed sales engineer for the American 


Steel Foundries, Chicago, with head- 
quarters at St. Paul. Mr. Snyder has 
been connected with the Minneapolis, 
St. Paul & Sault Stc. Marie railroad in 
various capacities since Aug. 1, 1911. 

Harry E. Richards of the St. Louis 
office of the United States Cast Iron 
Pipe & Foundry Co. has been trans- 
ferred to the Chicago office to succeed 
John D. Capron in the sales department, 
Ihe latter having become publicity 
manager at the Burlington, N. J., office. 

M. L Arms II was elected president 
and treasurer of the Aetna Foundry 
& Machine Co., Warren. O., at a re- 
Lvnt niecling of the directors. The 
other officers of the company chosen 
at that lime were : Secretary, M. C. 
Boyd, and vice pre.sident and general 
manager, V. E. Rchr. 

C.harles F. Overly recently has been 
appointed general manager of sales 
of the Structural Tool Co., Cleveland. 
For years Mr. Overly has been con- 
ni'ctcil with the manufacture of pneu- 
matic tools, having formed the Overly 
Industrial Tool Co., of which he be 
came president. Upon the organiza- 
tion of the Structural Tool Co., the 
two companies were combined. 

O. J. Smith, vice president of the 
Ohio Steel Foundry Co., fJma. O., 
on May 1 will take an important 
position with the Willys Corp., with 
headqiiarteis in New York CitJ^ hav- 
ing resigned his present connection 
April 1'. After a month’s vacation, 
he will become attached to the Willys 
Corp.’.s dejiartnient of operation, di- 
rectly under the vice president and 
general manager. His particular v/ork 
uill be systematizing plant operations. 

C. Andrade Jr. has resigned as secre- 
tary and treasurer and ha,s retired 
from the board of directors of the 
Matlack Coal Iron Corp., New 
York. Licut.-Col. Paul Dcbcvoisc, 
formerly secretary and treasurer of 
the Debex'jise-Anderson Co., Inc., has 
been elected to the board of directors 
and made .secretary and treasurer of 
the Matlack Coal & Iron Corp. He 
will devote his entire time to its 
affairs. The officers and directors of 
the corporation now are as follows: 
President, Roy A. Rainey; managing 
trustee, -W. J. Rainey; vice president, 
Scott Stewart; vice president and gen- 
eral manager, Howard C. Matlack; 
secretary and treasurer, Lieut.-CoL 
Paul Dcbcvoisc. 
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Annual Meeting of the 
Gear Manufacturers 

“Staiularclizaticn in th* Manufacture 
of Gears” is one of the iinporlant 
subjects to be discussed at the fourth 
annual meeting of the American Gear 
Manufacturers association, which will 
be held in the Hotel Statlcr, Detroit, 
April 29, 30 and May 1. An entire 
day of the convention will be devoted 
to the various angles of this subject, 
and reports will be given by commit- 
tees which have had it under coii- 
s'dcration for months. An interest- 
ing program has been arranged which 
will include pa]>crs on such subjects 
as ”Gcars from a Purchaser's Stand- 
point,” by D. G. Slanbrougli, Pack- 
ard Motor Car Co., Detroit; “Routing 
Cl Gears and Machine Parts Through 
♦he Pactory," by J. A. Urquliarl, 
Hrown & Sharpe Mfg. Co., Provi- 
dence, R. L; and “The Science of 
Manufacturing,” b> Henry M. Ice- 
land, president, Lincoln Motors Co., 
Detroit. A visit to the plant of ihc 
Ford Motor Co. is on the program 
of the convention. At the annual 
banquet to be held on the evening 
of April 30, F. W. Sinrain, prcsilrnt 
of the association, will be toastmaster, 
and Edgar A. Guest, of the Detroit 
Free Press, and Henry W. Lclaiid, 
president of the Lincoln Motors Co., 
will be the principal speakers. 


Will Hold Safely Meet 

A number of the engineeis v. ho 
are foremost in accident prevention 
work and in engineering cdiicaiion 
arc on the program of the first spring 
meeting of the engineering section, 
National Safely council, to bo held 
in the Engineering societies buihliiig 
ii' New York on April 27. The rela- 
tion between safely and engiiieciir.g 
and the cnginecr’.s place in the mod- 
ern industrial world will* constitute 
the 'motif of the program. C. P. 
Tolnian, chairman, manufacturing 
coinmitlec, National Lead Co., and 
chairman of the engineering section 
will preside. 

Metallurgy Discussed by] 
Electrochemists 

The convention of the Electro- 
chemical society, held in Boston, April 
8, 9 and 10, was marked by the pre- 
sentation of many papers of interest 
to foundrymen. The program includ- 
ed; “The Problem of Determining 
Graphitic Carbon,” by W. A. Scivig 
and W. C. Ratcliff; “Carbon in Iron,” 
by T. D. Yensen; “Influence of En- 
closed Slag on the Corrosion of 


Wrought Iron," by L. T. Richardson; 
“The Manufacture of Ferroalloys in 
the Electric Furnace,” by C. G. Gib- 
son; “Properties of Fcrrosilicon,” by 
F: A. Raven; “The Electric Furnace 
as Applied to Metallurgy,” by Clarence 
J. West. The convention was held 
in conjunction with the convention of 
the Elect: ic Furnace association, and 
the American Institute of Electrical 
Engineers. 

John Jeppson, Pioneer in 
Abrasives is Dead 

John Jcpp<son, superintendent and 
one of the founders of the Norton 
Co., a pioneer Swedish resident of 
Worcester, Mass., and a leader of 
national reputation among the people 
of Swedish descent, died in the Plaza 



JOHN jeiM\soN 


hotel, Havana, Cuba, on the 'lug^lu of 
Marcli 26, after an illne.ss of two 
weeks. 

Mr. jcppsoii w\'is born . on a farm 
near IIogaiia.s, Sweden, July 1, *1844. 
At the age of 12 ho wont to work 
in a p'oltory shop at llnganas. At 
16 lie was apprcnticod as an architoc- 
tural clay modeler and bo worked 
ais a jonrneyman modeler and potter 
until he w'as 24 years old wilicii he 
decided that America offered better 
opportunities than prevalletl in liis na- 
tive place. He -came with the inten- 
tion of finding work at his trade in 
Trenton, N. J.. but a.s the potters 
were on strike at the time he went to 
relatives wiho had preceded him to 
America and who had settled in Wor- 
cester. On reaching that city, though 
he could not speak a word of Elng- 
lisfh, he made his wis^hes known in 


German to a chance acquaintance Mdio 
directed him to F. B. Norton's pot- 
tery, where hrs relatives were em- 
ployed. 

His remarkable career in Worcester 
began April 29, 1869, four days after 
he landed in New York, a poor 
Swedish immigrant. He worked for 
Mr. Norton until 1873, when he went 
to Taunton and was employed at his 
trade for four years by Wright & Co. 
Then he spent 6 month.s in Portland, 
working on vases and ornamental clay 
ware. Returning to Worcester county 
in 1877 he worked for Snow & Cool- 
idge for three years. In 1880 he again 
entered the employ of Mr. Norton 
who had been experimenting with 
emery wheels and grinding machines. 
Similar experiments had been carried 
on by two men connected with the 
Worcester Polytechnic Institute. In 
1884 six mcMi including Mr. Jeppson 
organized tihe Norton Emery Wheel 
Co., which bought Mr. Norton's patent 
rights and took over Hhe pottery as 
the nucleus of a plant in which to 
manufacture grinding wheels. Mr. 
Jeppson was superintendent of the 
grinding wheel plant from its incep- 
tion and had a prominent part in the 
development and improvement of the 
firm’s products. He had the active 
management of the Greendalc plant 
until a few years ago, since when be 
has gradually withdrawn from the 
routine of the work, acting in an ad- 
visory capacity. 

The Swedish citizens of Worcester 
tendered him a reception at the Ban- 
croft hotel on Aug. 26, 1916, and pre- 
sented him with a silver loving cup 
in honor of his services to the com- 
munity. Ill the same j^car he was 
honored by King Giista\ of Sweden 
who conferred upon him the insignia 
of the Knight of Vasa of the first 
class. On June '26, 1872, Mr. Jeppson 
marricil Thilda Al.^throm. Mrs. Jepp- 
son and one son, George N. jeppsan, 
works manager for the Norton Co., 
•survive. 


Obituary 


Cliaiinccy G. Fleming, plant super- 
intendent of the Wilson Foundry & 
Machine Co., died recently at his honre 
in Pontiac, Mich. Mr. Fleming was a 
pioneer in the automahilc industry. He 
was connected with the Wilson com- 
pany for more than a quarter of a 
century, starling with the company 
when it was located in Cleveland and 
moving with it to Pontiac at the time 
of th?s change. He served his ap- 
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A TRAVKLINO Km^ATOR WHICH SWINGS IICGN 
ITS OWN BASE 


prcnticeship at LansiiiK, Mich. While 
engaged in the trade of machinist he 
studied engineering and fittiMl himself 
by hard work at night for the im- 
portant positions he later held in the 
indu.*itrial field. In his capacity of 
master mechanic ho placed all the 
machinery and etiuiprneiit in the fac- 
tory of the Old.s Motor Works, 1-ans- 
iiig, JMich.. and later superintended the 
placing of the machinery in the Von- 
tiac foundry of the Wilson company 
lidward C. Welch, superintendent ot 
the foundry department of the Norfolk 
& Wcbtern railw^ay, died at his home 
in Roanoke, Va., March 27. Mr. W elch 
went to RoaiKike in 1883 and acceple*! 
a position a.s journeyman in the Nor 
folk & W estern shops where he finally 
rose to become superiiilencleiit. 


Portable Radial Grinder 
Is Self-contained 

A . compact portable radial grinder 
designed for heavy duly and hard 
service recently was developed by the 
Mumincrt-Dixon Co., ilanover, l*a. 
The grinder, which is 3 x 20 inche.s, 
is fully self contained. The frame 
,is mounted on a substantial base and 
the trunnion connected with the frame 
and turniiiig in the base is supported 
on ball bearings. The grinding head 
is equipped with heavy ball bearings, 
as is the trolley cross shaft. Large 
track wheels facili:atc movement on 
the track. By turning a crank handle 


v/hich engages a worm wheel, the 
head mlay be turned sthrough a com- 
plete circle and held at any angle. 
'I'his relieves’ the workimen from 
holding the wheel at the working 
angle. 

The steel bevel gcsirs, having a 
ratio of 5 to 6, arc enclosed in an 
oil-tight gear case .packed with trans- 
mi.ssion grease. The head and motor 
come to a hori/oiital poi^e when re- 
leased by the o|>( raloi due to a 
weight being s«ispriuled btneatli the 
center of thi- cro.-** trolley shaft. 

When c irryiiig the machine with 
a crane the rros.s trolley is licld in 
a central posit io|i on the Iramc track 
ly a lock pin in the Ir.'inii' which 
engages the teeth of one of the 
trolley wheels. Ml of the moving 
parts are tiu.ised exeep! the lower 
\/oiking half of the grinding wheel, 
'file motor inoimting can be adjusted 



1U)WKK HAMMKK WITH PUbVKKlZRR FOR 
bABOUATORY USE 
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to ahy type or style of motor. The 
motor controlling apparatus may be 
mounted on the side of the frame 
but on account of its being rather 
cunibcrsonic it usually is .mounted 
on a nearby wall or post. 

Deeigns Special Hammer 
for Laboratory Use 

A- special pulverizing machine has 
been designed by the United Hammei^ 
Co., Boston, for use in chemical labor- 
atoriis for pulverizing pig iron samples 
for analytic. purposes. The power ham- 
mer, equipped with a pulverizer as 
shown in the accompanying illustration, 
will reduce to f^-inch cubes in two to 
three minutes so that partMes are fine 
enough to pass through 80-mesh sieve. 

The machine is arranged for belt or 
motor drive. The weight of the ram 
is 100 pounds and the machine is 
equipped with a 2-inch mortar and 
pestle. The machine is operated by a 
ioot-treadle at the base or by the spe- 
cial starting device shown in the illus- 
tration. The ram is capable of striking 
a blow of approximately 600 pounds 
when the machine is operating at 300 
revolutions per minute. 

Rcvolvator Operated by 
Hand or by Motor 

The combination truck and elevator 
shown in the .i c company in g illustra- 
tion has been developed to meet an** 
industrial condition due primarily to 
a lack of labor. Even where labor is 
available it is claimed that two men 
operating this device can do consider- 
ably more than a gang of men depend- 
ing on their own efforts. Actual work 
can be performed on the floor but this 
inuchine by piling the material in tiers 
up to any height under the ceiling in- 
creases the available floor space which 
can be devoted to manufacturing pur- 
poses. The device rests 'on four 
wheels and may be pushed from place 
to place like any ordinary hand truck. 



THE GRINDINQ HEAD CAN BE TURNED AND HELD AT ANT ANGLE 
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' li i9 de^ib^4 «$ aafei strong abd 
duirabfe and ’is buHt in many sizes ,tb 
^handte any wdght of i^t^ria}, up to;lW 
^ pounds. S|feciar machines are bpilt. 
. to order for, handling greater weigljjyB 
qf to meet special tonditions. A.'JS 
' borSepoAycr electric fnot<jr operates' the 
nid'del shown in allustration and 
the' ^eldcltic* light ^eircuit in 'many 
casta may provide tn(^ power /equired, 

^ The machines are piade to bf^^^vorked 
-either by h^nd or ele'ctric power and 
the 'chahge ^oth one form to -the omer 
CAn b.e T^a'de without delay.' The re- 
volving base makes it possible to* load 
* 


' t;h 15' "if/owvi 

it^frOm the front. ' After, the ^pUtfom . 
is rajsed, the entire ^ekvator nlay bd' 
revolved on thj^s pitot, .‘base, 

.Oxygen In Steei- 

The 'inadedutfey '^ ^jfferetit methods' '' 
for determining* o'xyg^* in steel is * 
shown in s<uctTtiiic paper, ^o. 346,. pub*, ‘ 
lished ^ficcently. by the bureau of* stand- 
ards. Qkygen contents of acid bessemer * 
steels deoxidized*, in .‘tha variolas ways’ 
were determined by the Ledebur method 
which did not indicate significant differ- * 
^bnees in oxygen contents in steels with 


■ ’ ’’ 1 . ! y*' " ■*{' 

netriy idoMkftt 

and''{ie»t buC.IdnrinirHw^^pf;^;. 

df^di^tioa tr6»6iiwd&. 
i^iV . ^«<;edces -in oiti^e b^5j0!!jip6|lt jj'*,** 
sjiowp'vi^ such steels/ 

Bolystop, which if cited in 
show^ed no ^stinctiVe differences 
contdht , of , stc^S 'm heated^ , ; 
vacuum, to' 11)00 , degrees Cent..- ‘ 

The industrial • bepring^ divisioiv of ' 
the Hyatt Roller .Bearing Co. has > 
been ' moved 'to, 100 W. ' Forty-firit 
street. New York. >0. ClhWn will, cou* 
tinuc to manage the department 


What the Foundries Are Doing ' 

' Activities oi tKe Iron Steel and Brass Shops ' « ' 
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Tht Hklwln Pratt Sons Co., (liarlea Pratt, pnrildent, 
KankaKcc, lU.. contemplatrs the rrertlon of a foundry. 

Tbt Skinner Knslne Co., Krle. Pa., plans the erec- 
tion of an addition to Ui plant, fiS z 300 feet. 

Tlw Pcitnsylvanla Pump k Compreamr Co., Kastoo, 
Pa., plans the erection of a foundry. 80 z 100^ feet. 

Die Strong, Steel Foundry Co., 33 Norris av<uuie. 
Buffalo, bid plans for a foundry bulldinis. 

The Qdin Stove Mfg. (*o., Krle. Pa., will erect an 
addltlou to Us plant, to be 2 sitor4tl. 72 i 100 feet. 

Part of the plant of the Ray (!lty Foundry k 
Ifadiine Co., Bay City, Midi., recently «as damaged 
by Are. 

Tlie 11. Vi. Clark Mfg. Co.. Atlanta. Ga.. will erect 
a fauiidry .and machine shop. The company waa 
recently organized by U. B. (Hark and others. 

The P. B. Yates .Machine Co., Uelolt, WIk., hai 
■warded contracts for the erection of an addition to 
Ita gray Iron foundiy, to be 100 x 200 feet. 

Hie Summit Foiuuiry Co, 81 Middle street, Geneva, 
N. Y., Is reported planning the en’ction of an addi- 
tion to Its foundry, to be 00 x 150 feet. 

Hie National Stove Co.. Lorain, 0., is reported 
planning the vreellon of on addition to its plant, 
80 z 178 feet. 

Hie Marlon Malleable C'astliigs Co., Blarlmi, 0., 
eontemplates the erection of a plant addition, 60 i 
70 feet. 

Hie Kendallvilie Foundry Co , KendallviUe, Ind., 
will build a foundry, 110 x 140 feet, and a pattern 
shop. 35 X 150 feet. 

The IndiKtiial Foundry Co.. Rt. Johns, Mich., John 
Spousta, president, contemplates the erection of a 
plant, 100 X 135 feet. 

The National Malleable Castings C'o., (lileago, 2610 
West Twenty-fifth street, plans the erection of a Inins- 
rormer house. 

Additions to the gray Iron foundry and Urn machine 
shop of the Beloit Iron Works, Beloit, wiP, wlil be 
oiected by Uii, Austin Co.. Cletelond. 

At the rec£t annual meeting of the Newark .Stamp- 
ing k Foundry Co., Newark. 0., It was decided to 
Increase the company's capital to $30,000. 

The eore department of the Naugatuck branch of 
the Eastern Malleable Iron Co., Naugatuck, Conn., 
fecently Vaa damaged by lire. 

CipltallMd at $26,000, tlm M. 0. Jonei $*oundiy 
Co., Ooncord, Mase., recently was Incorporated by 
Mnr N. Fowler, Frederick G. Jones snd Gbafles 11. 
Muphy, Uconla, N. H. 

file Bsoo-Uinll Shopi, operating levifal plants In 
New bgliiid, has taken over the Pevey fotmdirf Co., 
Ine., ImweU; llbis., and will use it u an.diuiUliry 
Ip the Kltson n^lne Aop In tbit dty. 

fhi fpondiy of "tbs H. A. Mv Foindiy Co., Tldli-. 
dsliiUa,^' hsi|' bow sold to a wndicMo wM vlB 


continue to operate It. Joseph P. Quinlan is one 
of those Interested In Uie transaction. 

The A. E. Martin Foundiy k Machine Co., 705 
Park street. Milwaukee, plans to enlarge Its plant by 
ail addition, ^86 x J42 feet. New equipment Includes 
a 10-ton crane and another cupola. 

Capitalized at $10,000, the Non-Ferro Foundry ft 
Pattern Co., Toledo, recently was incorporated by 
B. Eppich. 11. J. Badhorn, E. 0. Simon, J. Gunter 
and A. J. Rellliiger. 

Coal Economy, Ltd., Montreal, Que., has been In- 
coriKiratcd to manufarture radiators, stoves, etc., with 
$200,000 capital, by A. W. Buchanan, Louis Q. 
Prerost and othera. 

The Derby Castings Co., Derby, Conn., has been 
incorporated to make metal castings, with $25,000 
I'apltal. by C. G. Rtokesbury, S. C. Conlon and J. W. 
Beecher, Watertown, Conn. 

Hie Specialty Braas Co., Kenosha, WIs.. has In- 
creased Its capital from $25,000 to $75,000, and 
plans are being prepared for Uic erection of a plant 
addition. ^ 

Hie Independent Foundry ft Machine Co., Punxiu- 
tawney, Pa., recently was tnconiorated wltii a capital 
of $25,000, by 0. Frank Porter, August Becker and 
Kobert J. Pollock. 

A paltem ahop and ofRcc building will be erected 
by the Standard Crucible Steel Castings Co.', 717 
Thirtieth street. Milwaukee. George F. Blrkel Is 
secretaiy and treasurer. 

The Calhoun Casting Co., Battle Creek, Mich., bag 
been incorporated with $25,000 capital, by M. J. 
Franklin «nd othera to engage In a general foundry 
bualness. 

The American Furnace ft F'oundry Co., Mflan, 
Mlcb., boa let eontrecta for the erection of a plant, 
75 X 200 feet. Hie company was recently organised 
with a capital of $100,000. 

George 0. Partlow, Detroit, Is reported planning to 
eitabllih a foundry at Romeo, Mlcb., and Is ssld to 
have asked the city to furnish a site on wbieb to 
build a plant to employ 100 men. 

Hie 0. ft R. Foundry Co., Terre Haute, Ind., 
which rncently purchased the Crawford ft McCrlmmon 
Foundry ft Machine Co., la erecting tiiree addltloiis 
to the foundry. 

The Peoria Malleable Castihis Co., Peoria, 111., Ji 
bulldim an' addition to its foindry, in which a 
meltini ftmace and two annealing ovena wBl be 
Installed. 

Peter Healey Brasi Foundry Co., Evansville, 
has bten taeoipovated with a eqilUl of $80,000, 
by Fktrr Healey, Frank Scfawegmin and Henry B. 
WWksr. 

Hm Joifenaon fUt CO., Waupaca, Wli., has to- 
cnaaid He capital from 170,000 to 1350,000, and 


will erect a number of plant extensions, Indudliig ''k ' 
brass and aluminum easting shop. J. P. JsmnUMi ' ' 

If president and general manager. '• 

The Enterprise Foundry Co., Ltd., Bsckrme,‘X Jl, ; 
has been Incorporated to manufaetiire stovei, funia^ 
etc., with $400,000 capital, by WiUlasi S. JfNhir, 
Robert B. Emerson, 8i. John, N. B.; F. 
fiackvlUe, N. B., ind others. , 

Hie General Eleetrle Co.. Schenectadr* N. ,X.«h^ 
leased the foundry and metal department btdMIflV' M 
the Bausch Machine Tool Co., Sprlnglleld, ''•jl.., 

Is remodeling It preparatory to making Iron and^f^mr 
castings for motor frames and large tuihinci. ' 

Plans Just made public by the KeyiUme Driller ‘Oi,« - 
Beaver Falls, Pa., for plant pensions and, beU# 
ments, involve an expepdltuei $200, OhO, ni§ 

Include the Installation of^an eleCMc Biri»ee and tin 
erection of a new machine shop. , 

The Ingalls Iron Works, Blfiilfighiai, Ale., 
fabricating steel for rebuilding the plant tht' |^r- 
mlngham Machine ft Foundry Co., Btnaliiglm|h**AW, 
damaged by Are recently. Modem eqalpmurw bet^ 
installed Including large planing nyufabiery. 

William A. Snow, Thornton A. Snow, BomardUn,^ 
Mass., and A. L. Buggies, recently were nsmpd .-38 ' ^ 
the Incorporators of tin Colonial Foundiy ft ' 

Works, Inc.. Boston, wblcb was chartered with $80,003-'' 
capital. 

A plant wUl be oonstructed, to be devoted tt thi 
manufacture of cast Iron soil pipe, by the Emf 
F oundiy Co., Anniston, AU., which was roesnOf , . 
organized. If. R. Rudislll is president and fTinb 
Morgan secretary. Hie plant Is expected to be rsnly 
for occupation by July 1. 

A Pennsylvania charter recently was granted tiM ' 

Lake KVIe Foundry Co., Glranl, 0., which lueeUadi ' 

the old company of the same name. Hm ntw M 
If capiuuzed at $90,000 and was iocoiponted by 
John A. Zum, John F. Srtinclder and William C. ' 

Shafer. 

Consideration is being given at pivient to the ereg- . 
tloD of a foundiy, 30 x 130 feet, this spring kg 

Gust. Logcrqutit, manufacturer of elevators. elecMe 
motors, etc. A 2-Btory pattern and dan tpy ^mp 
building, 16 z 50 feet, and a main foundry bulldliMv 
30 x 130 feet, is pltnimd. 

To do a genersl foundry and maebfam buatamm, 
Speolallxlng to automobile parts, the Byan-Bohn 

iNrunAy Co.,* Lansing, Midi., Iiae been locorpoiited 
with a capital of $2,000,000, by Edward Ver LtnAf iv , 
Lansing; Chatki.B. Bohn, Detroit, and D. J. lymi. 
nevdand. ^ 

TO manufacture Its own caitlngi, the Brown HMsUim 
M adilnety Co., aevdsnd, recently purchased t^'IM 
Foundry Oh, Elyria, 0. The latte^ eoniniiy haa been 
roorgahM with tim fdUowhi^*' ofUcM': Mildnk, 
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\lcx V,. Bru«i\; vice innldeut. M. Pkilbion; nmluy, 
<;fontL* V. Wing, and trcaanwr, C. T. Pratt. 

Ilie North Mllwaiikro Koundiy Co., MUwaukro. has 
lMM*n lncor|H»ratod with a capital of 140,000. hy C. 0. 
Johnson, M. N. Kodeniplel, and Joseph Rwcns, to 
rslabliNli a gray Iron foundry and marhlne sliop. A 
building la htiliig remodeled and an addition, TiO x 80 
/eet, to under conslrnrtlon. 

Articles of ineorpomliori h.ive been filed by the 
Middle Slates Foundry & Mrg. Co., Milwaukee, which 
b capitallised at |dO,OU(). Hie comiKiii} haa uaurded 
<-ontracts for the erection of .a plant, HO x 100 feet, 

10 be equipped for the produolloii of gray Iron 
castings. 

Hie Optenhcrg Iron Works. Sliebujgan, \V1«., eon^ 
templates the erection of a fiMindry. ilu x JOO feel. 

ArlicloB of Incorporation Inue limi filed by Ibe 
.Modem llnihfl Mfg. Co., Bchle slngcrvllle, Wls., wltli a 
eitpilal of $10,000. Iiieorporatora are Otto K. %ahn 
and A. R. (iensman. 

The American Car & Foundry Co.. Chlnigo, has 
bought a alto at Ch.rago, 370 x 1080 feet, adjoining 
IH plant now being hiillt. The land to eorered with 
tracks andsa few old tjulldtnK.s. which will Iki wrecked. 
The site will be used for aloraKC purpo»)es fur the 
present, but it Is uiuterslood later on will be 
utlll/^’d ns a site for a plant exteiiHloii. 

Tile Holm’s Mfg. Co., KeM(iNli.i, W..s , hii.’i liceii 
ineorpornted with a rapllal of $ri(l.000. and Is building 
a plant to be derated to tlh* m.inuf.icture of blaiiklii/, 
and drawing dies; special tools :uid giige.s, j gs and 
Axlnres; wood and metal paltenii, etc. J. II. Holm 
to prcHldeiit; W. C. Holm, vice pir.sii1ciil and II. A. 
Bowman, secretary and treasurer. 

Krectlon of a foundry, 1.1 x I'JO fret and an 
erecting room, 41 x l.'l.'i fcoL, at tin* iilaiil of the 
Valley Iron Works Co.. Appleton, Wis . hits heen 
nunpleted, and the htrueturcH arc being equipped 
with overhead traveling cnries, purrliii.se(l from the 
M Iwaukee Kleetrlc Crane & Mfg, Co.. Milwaukee. 
Practically all other necessary cipiipmenl has lieen 
contracted. 

Present pluriH of the Kmersuii'lti.int Ingham Co. Ine., 
KocAfiird, 111., mumifuclnrer of farm machinery, com- 
prise the ronvers.nn of Its gray iron founrliy* into a 

malleatile iron foundry, 'tills will be accomplished b) 
tlic erection of an aiinealing room. a.s iiii addition to 
the preiicnt buildings, together uiili such other clunges 
as are neccbsary to handle the iirodiietion of malleable 
castings. 

Krectlon of two hulliiing.s h f'oiitempl.ited by the 
Northwestcni Malleable Iron Co . MilwiU.koe, for the 

maniifaetiire of brake lieanis mid liul.-tei>. The firbt 
unit will be JIO x 2P0 feet mul both will be of 

lirlek and steel coiistruellon. They ure lielng erected 
luider the name of the Joliet Itallwa) Supply Co,, 
iTileiigo, owned and controlled by the Nrsthwestem 
Mallenble Iron Co. 

The Holyoke Foundry Co . Holyoke, Mass., raccntly 

Incorporated with $(iU,UI)0 c.ipitnl, 1ms taken o\cr 

the McHugh Foundry Co. A J. Britton, former 

BUrierlntcndcnt of the Cuiiltul Foundry Co , Hartford, 
Conn., to vice president ami general ui.iiiiigiT and 
Harry M. Lee. of the Bond Kngliieerlng Works, To- 
ronto, Can., treasurer and in charge of the business 
management. Ttie foundry to rented from Hie Holyoke 

Heater Co. 

Building operations for the Newton Foundry Co., 
Newton, Iowa, recently orgaiilxed with a capital of 
$230,000, are to start as soon as a site can In: 
turchased. Plans call for the complelioii of Uir 
plant within six months. HtrectorH are H. It. Bailey, 
Harry Nelson. 0. B. Woodrow. 11. C. McCSrdek, 
J. L Fellows of the (Srlfiiiell WiLsIiiiig Machine Co., 
0. N. Oreen, C. A. Bnow, Cbarle.s Hreenller and 
B. J. Miles. 

Hndhr the name of the Western L Kagle Mfg 

Corp., the Western Pattern le Mfg. Co., ttaclne, Wto.. 
and the Eagle Pattern ft Mfg. Co., same city, have 
been merged and incorporated wlUi a capital of 
$30,000. The new corporation will continue the 

manufaeturs of wood and metal patterns, etc. Of fleers 
are: President and manager. 31lller Peterson; vice 
preeldent and asitotaiit manager. Earle J. Aber, and 
seeretaiy and treasurer, J. L. DIehL 
.New erpilpmeut wanted by the Portland Store 
Works, Portland, Oreg., Includes stove making madiin- 
cry, apldlng macMnes, nlrkel plating and porcelain 
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enamel equipment, supplies, etc. This to required for 
a new building, 150 x 600 feet, which to 75 per cent 
complete, and whlrh will double the company’s present 
capacity. A line of plpelest furnaces are being 
Installed and Uie company to Interested In tite pur- 

rhase of furnace and stove trimmings. 

The Columbbuia Foundry Co., roliimblunn, 0., plsjia 

to Increase Its capital to $150,000, for the purpose 
of erecting a new gray Iron foundry at McKeesport, 
Pa. Cnnirari has been let for the foundry which 
will tie 100 X 30U feet, and a pattern storage and 
office building, 25 x 150 feel. Ihe plant will lie 
eqniPIrt'd with modern foundry applbuices and In addi- 
tion to gray Iron will produce semlsteel and brass 
east lng.s. 

The CeiH'ral Casting Corp. of Pittsburgh, plans the 
erection of a foundry on a 4 -acre site at Rlenshaw, 
Pi. Small iron, steel and nonferrous CBSting.s up to 


ZINC- Ihe Now .I»*isvy Zinc Co.. N«*w \ork, H 
clrciflatlng n folder containing what It terms 

ossontl.ll paints on forming rolled zinc, and 
which It statts will be of tmitcriul aid to tlie 
mct.al worker. 

1 NHtN FITTINGS Hie K. M Hart Mfij. to.. 
Pro\l(lencc. Tt T , h.is published llliistratcd booklet 
III wbleli pipe fittings .are desej-lbed and llliistrited. 
Tlie booklet gties vailous data, including s|ieeitl'iiLloiw 
and a eoniplete dcM‘ripilon of the larlinw flUlrigs 

TlirrKS U llluslraled booklet of 28 pages has 
licoii published by the (’ow.in Truck I’o., Holyoke, 
Mis'! , in which the \annu*! plant*: m which industrial 
trucks can .e* m cd are shown ’Jlie plant.s include, 
touiidiles, niitiiiiir ^luips, warehouses*, printing idants, 
pattern simps, core nioms, etc. 

AIHIASIVES — A bulletin has l>cen puhllxhcd by 
the Standard Ei|Uipinent To.. New H:i\en, ronn.. 
In which ahra.slve:i. suitable tor vaiiuus work, are 
de^criiied .iiifl .llustrated Hiese lue angular grit, 
ehilled simi, nitil xliot unit Ijong I.sland sand. The 
1i st two me metal .ihrasues while the latter two 

uie siind 

ZINC .SOl.HKItINfi. Hij; New Jersi-y Zinc To., New 
York, has Issued a booklet which ghes practical 

inreimatlon on xme soldering, and embodies several 

dcljlKs that the mel.i* worker will find of value. 
These data were pompllcd by Hie eomimny's rolled 
zinc dlvlhloii to satisfy numerous nvjucsts for Informa- 
tion on the Riilijcet. 

UKCOUDING INSTIH'MK.NTS. Power faelor re 
ennlers are di'Bcrihed and llUtolreted In a booklet 
iccently published by Hie Ksterlhie Co., IndtoJiapoIls. 
Hie data given to complete, and to supplemented 

by a number of Interesting chapters on the "Low 
INiwci Factor luul Its Kvil Kirnets’’; 'Taiises of 
liOw Pow»*r Factoi and How to Locale and fteiw’dy 
Hiem,’' etc. 

POLISHINt; MA(TIINE.S -A small 4 page folder 
tiiiS Ihmmi piibtlstied by the St. Louis Machine Tool 
('ll., St. Louis In which polishing machines are dc- 
scrllied and illustrated Speeifleatlons ore given. 
Hie eounleisliafls furnished with these machines have 
self-oiling bearings, self-ollIng loose pulleys with 
bub two Inches longer than the face projecting equally 
on cacti side. 

STEAM TABLES.- The fifth edition of a booklet 
entitled, fitram Tahtfn for (’ondmH’r B'orfc, has 
lieen pitbllshcd tiy the Wheeler Condenser ft En- 
gineering Co., Carteret, 'N. J. Hiis to a booklet of 
steam tables, with pressures tielow atmosphere ex- 
pressed In Inches of merrury referred, and Includes 
a dIseussloD of the use of tbe mercury column, the 
errors In such measurements and gives constants 
and tallies for correcting vacunro column and barometer 
readings. 

MECHANICAL 8T0KRR.— Hie Under-Peed Stoker 
Co. of America, Detroit, recently publtohed a 32- 
page liooklet In which a mechanical stoker for In- 
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several tons will be ttanofaetured. Hie buUdlnc will 
Im» so X 182 feet, and will be modenly equipped;^ 
Those Interested In the company ar« W. V..HoIfen, 
W. E. Tompkins, It. W. Hervey. Oeoige J. Frank and 
John W. O’DonneU, the latter of 6116 Carnegie 
street, Pittsburgh. 

Owing to the pressure of Increased business, the 
Eniery Steel Co., 210 North Garrison lane, Baltimore, 
has found It necessary to enlarge Its operations. Hie 
Kmery Steel Castings Co.. 005 Continental building, 
Baltimore, lias been incorporated with a capital of 
$200,000 to tako over the bid plant. Property has 
been purchased. 73 x 27fl feet, on which three 
buildings arc located, and these will be Improved. 
A small electric furnace with a dally capacity of 
three tons of small castings, weighing from a few 
ciinriH to 10 pounds, to being Installed. L, J. Emery 
It general manager of the company. 


(Iiisti;.il fu.naces h deseilbed and Illustnited. Ar- 
po-iljrig In ilif booklet, the operation of this stoke.** 
i.‘^julr(w evei-j' paitlcli* of coal and gas to pass 
upwinl ihiijuiUi a bed of incamleHCent fuel. .\lr 
•mtlcr pre.isiiie l*i admitted just below the fire zone. 
Du* sfiiker li described In detail and a number of 
n(‘tii.il iii.>ilallafiiins ure given. 

MU rOM1M{l':8SHUH. Hie L’nioii 8l«nm Pump Co. 
B.-ittle Creek, .Mich., h.is Issued a booklet 111 wlilrh 
I'lieioseil tyj»p, siil.ish oiling air compressors are de- 
serilied and lliiistnHed. The frames of these com 
preK.si>rs are of massive proportions, with mcial piop 
erly dlsirilinfed to gne iiia.xlmum strength iinil 
rigidity. .\l| bearings are lubricated by the sjilash 
t'omiectlnK rods, which an* T-beain sections, 
!ir«' high grade steel. Ollier (h*l.iils an* gUen. Inclml- 
liig specjllcuilniis, elc , mid Hie \arioii.s parts of Hie 
l•nlnprcs%l)r‘i. nr:* illiistutcd 

AJi; rOMPUESSOUS. -An IlliLstiated S-page Iwoklet 
h;is been piiliIlKhed by Hie National Comp c-ssed Air 
.M,iililnerv Co.. Los Angeles. In which vertical type 

air compressors are aescillM*(| and llluslraled. Hie 

frivme.s of tliesc compressors are Iie.sv»ly coiistnirled 
of close-grri'.M giay lion, iienvily ribbed; cyllnde a 
are cast cn blfw, the uppei h.ili |>elng counterbored 
to reeeiu- tiie piston, wlille the lower half forms 

tile einss liead guide He* cylinder heads also are 
nst en lilin*: valves wv ot the disk type; ptolons 
are clo.se-gi.iin grav Iron, and Ihe crankshafts are 

open hearth steel. HelalJs of eotistructiori are given 

rNLOADKH.S AND ('HNYKYOIIS. -- Hie Columbus 
ronveyor Co., Columbus, H,, has |>n*|i:ired a booklet 
in whicli aiitonintlc unloading and conveying machinery, 
designed for unloading materliils from hopper hot tom 
cars, ks described and Illustrated. According to the 
booklet, with the use of a reciprocating feeder under 
the railroad track, a continuous bucket alevator and 
an all-steel drag conreyor, coal, coke and oUier ma- 
terial can be depo.slted at points of consumption with 
gieat reduction of labor. The character of the equip- 
ment to shown as are a number of typical Illustra- 

tions ^rdlng to the booklet, a large stand outfit 
will iinl^ a 50-ton hopper bottom car In 45 
mmiites. 

AXLES.— One of the most elaborate contributions 
to trade literature published so far this year, to a 
booklet recently tosiied by the Clark Equipment Co.. 
Buchanan. Mich. The fist chapter of the booklet 
to devotml to telling of Ihe development of the 

aiftomotire axle, and some Interesting data to given. 
Hie second chapter descrllies tbe plant equipment, 

and suc'wedlng chapters dearrlbe the penonnel ot 

the company. Its engineering department, puithoilng, 

metjilUirglcal department and maehlne, Inspecting 

and assemhlhig departmeiiti. Hie back part of the 

booklet contains speelAcatlons and line ilnwlngi of 
the axles which the company manufactures. Supple- 
menting the dcacrlptlpiia are a nunber of eolorod 
^pen etchings made by W. M. Young, at tlto plant. 
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How Machine Castings Are Made 

Extensive Mechanical Equipment Has Made It Poasihle to Produce Castings 
Conforming to the Severe Specifications of This Class of 
Work With Unskilled Labor 


HE Modern Eoundiy Co, 
which operates a larye es- 
tablishment in Oakley, a 
suburb of Cincinnati, h all 
that the term implies. It represents the 
best modern practice io that it has de- 
signed, built and equipped .i 
plant to operate to a largo 
extent mechunically, and 
with a minimum of skilled 
labor. The muliiplicit> «‘i 
features involved in making 
molds and cores which uii- 
dcr ordinary conditions re- 
<liiire skill and training on 
the part of the worknieii 
have been divided ini<) a 
number of groups and un- 
.skillcd labor has hceii 


pel form the siiiiplified dnlie.s. h'urther- 
more. if one w'orkman or a group 
leaves the*company*s employ, it doe» 
not seriously hamper production. 
'riuTC is no waiting to secure the 
services of highly skilled men to re- 


place them nor is it necessary to traitt ’ 
green men to a point where their 
services arc valuable, lu justice to 
the company, it should be pointed 
out that this latter feature is only a 
secondary consideration. The policy 
of the company as exempB-^ 
hed and carried out 
W. M. Kelly, the gcnefl^; 
superintendent, insures ^ 
every man a siiuarc 
ample compensation accord- 
ing to his ef!on.s and pleas- 
ant, congenial surroundings. 
This has result^ in a low 
labor turn-over. FdiloWing 
the general plan of System 
a II d standardization the 
molds are classified accord- 




to ing to 



m, i-fBi vuiim AHE m on gracuL flaip io weigh the facternb are attached no. s — several fuses are pucbd on ike table 

OF THE wt RAM MACHINE At ONE tlMH na^S— AITBE THE MOLDS ARB TAKEN FROM THE MACHINE THEY ABB SET 
ON THE FfiOOR. FXN18UKD, BUCKED AND BUDE READY FOB THE OVEN 
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ri«. 4 — TUB SAND W SIIAKKN OUT IN THIS BAY. IJBCOXDITIONED AND LOADED IN THE STANDARD 
RAILROAD CAR WHICH OPERATES ON A SHORT LENOTH OF Tlt\rK ACROSS THE ENDS 
OK THE TWO ADJOINING B\YS-THE EMPTY FLASKS ABE RETITIINED 
> Ti) THE MOI.DING FLOOR BY THE SAME CAR 


; is segregated and handled as a unit. 

For this purpose the foundry is divide^l 
! into several bays adjacent to each other 
and approximately 40x2()U feet. 

Taking them in titc order in which 
they come, the first two bays arc 
used exclusively for the production of 
molds which can be made in snap 
flasks. These are molded on squeezer 
machines supplied by the Oshorii Mfg. 
Co., Cleveland. The next bay is 
equipped with two power jolt-iam, 
roll-over, pattern-draw machines. One 
of these i.s placed at eacli end of a 
common track whieili cxto.inK acros*, 
the front of a number of lloor.-; whieh 
arc spanned by air operated travel- 
ing cranes. This hay is devoted prin- 
cipally to the prodnctinii of cone 
pulleys and other castings of a like 
character which require the services 
of deep drawing pattern devices. Tlie 
molds arc made on the macliincs at 
CrtCh end of the track. Each machine 
is served by a low truck which r«' 
ceives the mold after it has been 
rolled over. The truck is then pushed 
along a track until it is <lirectly in front 
of the rto(»r designated for this class 
of work. Here the mold is picked 
up by a light 2-ton crane, one of 
which operates over each floor, and 
set-down in it-, appointed place. Tbesc 
cranes also are used to pour the iron, 
shake out and pile the flasks and load 
the castings on the electric trucks 
which form an important part of the 
shop equipment. 

The fourth bay is given over to the 
^ production of dry sand molds. The 


cupolas are located at one end of 
thi> hay aiul a transfer track for 
liaiulling the sand at the other; but 
all the remr.ifi'K'r of the flour area is 
devoted to i!i* dilTercnt operations 
necessary in the prodneti )n of cast- 
ings l)y the dry sand method. 

i 'astintjs .^Irr Symnu^lrit al 

The castings for machine tools, to 
a considerable extent arc symmet- 
rical and it is nece.'.'»ary to part tl'c 
patterns in the center longitudinally 
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and make one-half in the drag and 
the other half in the cope. In the 
Modern foundry each half pattern is 
mounted on an individual plate which 
has been planed perfectly true and 
is provided with center and guide 
lines to assist in locating the pattenis. 
'riie holes for 'the pins on these plates 
which are employed for locating the 
flasks are* situated on the main center 
line and were drilled through the 
same jig that vVas employed in locat- 
ing the pin holes in the flask.s. 

The molding operations arc started 
near one end of this hay. A num- 
ber of pattern plates on which pat- 
terns are nuumted, are set on the 
flour. The flasks, provided with bars 
in the coi>c and drag and having 
])laned joints then arc lowered onto 
the re.spective parts, 'fhe gale pins, 
rods, gaggers or vent pipes having 
been set the flask is filled with sand 
from a grab bucket .suspended from 
one of the tliree Pawling & Hariiiscli- 
feger Co., cranes which operate in this 
hay. All of the molds are rammed 
on a plain jolt-ram machine having 
a table 6x8 feet. As fasl as the 
flasks are filled they are taken over 
and placed on the ramming machine 
two or three at a time. Having 
been jolted the rcjiuired iiiimbcr of 
limes, the top is rammed with the 
butt of a pneumatic rammer, after 
which the excess .sand is scraped olT. 
The molds then are lifted, turned over 
and set down on the next floor where 
they receive the necessary fini.shing 
at the hands of a few skilled mo-ldcrs. 
From there they are takeii to the 
ovens and next day are removed, cored 



FIG. 5 THE SAND IS STORED IN NIE BINS SHOWN IN THB B.\CICGR0UNP. IT IS LOADED IN THE 
BOXES BY HAND AND CONVEYED TO ANY PART OF THE FOUNDRY 
BY I.T-FT TBITCKQ OB BV TBAWA 
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and closed by workmen who do .noth- 
ing else and therefore have devel- 
oped a speed and accuracy in this 
work. 

The sequence of operations described 
has brought the molds to the oppo- 
site end of the bay and in close 
proximity to the cupolas where they 
are poured. Shortly after ijic molds 
are poured," they are carried into an 
adjoining bay which is separated 
from the others by a brick wall ex- 
tending from the floor to the ceiling 
on bo'th sides. This bay is not so 
wide as the others. It is used as a 
shake-out floor, for the dry sand 
molds, and in addition to helping keep 
the sand conflned while it is being 
screened, tempered and reconditioned, 
one section of the bay is occupied by 
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chock for the man doing the flritig. 

The sand from all the dry sand 
molds is shaken out in one pile and 
the flasks are piled alongside the walls 
in this bay. A huge permanent A- 
shaped screen is set up near the sand 
pile and all the .sand which is fit to 
use again is passed tbrough this screen 
by the simple expedient of lifting it in 
a grab bucket and letting it fall over 
the apex of the screen. 7'he lumps 
of hard sand, gaggers, scrap, etc., all 
roll to the bottom on the outside and 
arc taken away at regular intervals. 
The riddled sand between the wings of 
the screen is collected by the grab 
bucket when a suATicicnt quantity has 
accumulated an>d loacted a 

standard railway gondola car on a 
short section of track across the ends 
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ingenious device attached to the 
buckets operating at various poinjta 
in" the Modern foundry is ati mdc-^ 
pendent control for regulating 'tfta 
opening and closing of the two jaws 
of the bucket. With this devit^ it is 
possible to deposit part of the con- 
tents in several flasks. The bucket 
can be opened to its fuU extent and 
the entire contents dumped as in 
ordinary practice, or it may be opened 
part way, a small quantity allowed to 
trickle out and then closed and the 
rematnder of the load dumped else- 
where. 

The sixth and last remaining bay 
is the same length as the others but 
somewhat wider. It is equipped with 
three jar-ram, roll-over, pattern-draw 
machines made by the Osborn Mfg. 








no. e— THE CODES ARE TURNED OUT ON HEAVILY RIBBED PUTES WHICH ARB BUILT UP THREE OR FOUR TIKUS DEEP ON THE SUBSTANTIAL CORE 
CARRIERS 6H0WN--LIFT TRUCKS ARB EMPLOYED TO CO.NVEY THESE LOADS OP CORES INTO THE OVENS FIO. T^AFTRR TIUE CORES ARB 
DRIED THEY ARE TAKEN OFF BY THE CRANES AND LOADED ON WOODEN PI^TFORMS— THE ELECTRIC TRUCKS PICK UP TUB PLAT- 
FORM WITH ITS LOAD OF CORES AND CARRIES IT WHEREVER IT IS NEEDED 


the four drying ovens. The fire 
box for these ovens is situated at 
one end of the battery and the heat 
from the coke fire is drawn through 
a long brick chamber extending across 
the front of the ovens below the 
floor level. Damper plates are pro- 
vided in the passage leading to each 
oven so that it is feasible to heat 
one or more single oveii.s owfhc whole 
battery at one time. The gas ex- 
haust openings from each oven arc 
situated in the side walls near the 
floor and are connected to a long 
flue vifhich extends along the back 
of the ovens and terminates in a 
suction fan .which delivers the gas 
to the smoke stack. Each of the in- 
dividual openings leading to the main 
flue also is provided wkh a damper 
frlate so that it is relatively easy to 
maintain an even temperature. Re- 
cording pyrometers, one a<t the back 
of each oven, serve as a guide and 


of the bay in which the sand is 
mixed and the hay in which (he sand 
is filled into the flasks. When Ihc 
car has been flltled with sand, a load 
of empty flasks is placed on lop and 
also .sent into the molding bay. A 
long cable attached to the car at each 
end and running through sheaves an- 
chored to drad men in the floor is 
used for pulling the gondola back and 
forth by attaching a loop in the end 
of the cable to the hook of the crane. 

A 6-foot nuillcr-type pan made by 
the National Engineering Co.. Chi- 
cago, is situated close to the screen 
and discharges facing sand through 
a doorway in 'the wa.ll separating the 
sand mixing bay from that in w>hich 
the molding takes place. This is 
shown at the left in the back ground, 
Fig. 1. The facing sand accumulates 
in a pocket below >the floor level 
where it be reached by a grab 
bucket suspended from the crane. An 


Co., Cleveland. Each machine is a 
different size and capacity and the 
work is arranged so that the flasks 
most suitable to each machine are 
piled near it. The largest machine 
takes flasks up to 6 feet in length; the 
next size accommodates flasks up to 
5 feet; and the smallest machine will 
handle unyMiing up to 4 feet long. 
The machines arc spaced at equal dis- 
tances along one side of the bay and 
the mold.s, as fast as they arc made, 
are taken away and set down in rows 
hy three Pawling & Harnischfeger S- 
ton cranes. The patterns used in this 
bay all arc mounted on pattern plates 
or boards in a manner similar to 
those already mentioned when com- 
menting on the equipment employed 
in the bay where the dry sand molds 
are made. 

Since dry sand cores enter so ex- 
tensively into the molding of boring 
mills, milling machines, radial drills 
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and other machine tools, it is only 
natural to find that the core de* 
partmcnt in the Modern foundry oc- 
cupies a large space. 

Views taken from 'three points in 
the coreroom arc shown in Figs. 5, 
6 and 7. A smooth concrete floor 
facilitates the use of an automatic 
lift truck which is used for carrying 
the cores from the point where they 
are piled after being taken off the 
core carriages, to the molds in the 
different parts of the foundry. Con- 
sidering the core making process in 
the regular sequence of operations, 
the first item of interest is the row 
of sand storage -bins partly shown in 
Fig. 5. These extend across the entire 
width of* the building. A wide and 
roomy gangway separates the sand 
bins from two sand mixing machines; 
one a rotary paddle type made by* the 
Blystone Mfg. Co., Cambridge Springs, 
Pa., used principally for making oil 
jsand mixtures; and the otlier a 6-foot 
pan of the muMer type supplied by 
the National Engineering Co., Chicago, 
r 


Standard core making methods are 
observed in setting arbors, rods, hooks 
and in making vent pas.sages, but no 
cores are hand rammed, and none 
turned out on crooked or warped core 
plates. As already stated, three ma- 
chines are used for making all of the 
larger corc^i. One of these machines 
is located at the end of the bay shown 
in Fig. 7. The other two, which are 
smaller, are situated in the side bay to 
the right. 

The cast-iron core plates are heavily 
ribbed on the back to insure rigidity 
and the face which comes in contact 
with the core in all cases is planed 
absolutely true. The plates are pro- 
vided oil the back with two staples 
for convenience in handling when put- 
ting them on the coreboxes. After 
the cores arc rammed and turned out 
on the plates they are blacked and 
loaded on the stands, in the manner 
indicated in Fig. 6. The stand.s are 
stiff rectangular frames resting upon 
two parallel supports. As .soon as a 
stand is loaded one of the lift trucks 
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pairs of cam hooka attached 'to a 
pair of sling chains. The hooks are made 
of flat bar iron. The toes at 

the low^er ends are bent to engage 
the plates. Slightly higher on the 
shank they are bent at an obtuse 
angle to prevent them from pulling 
in and jamming the core when the 
core and plate are suspended from 
the crane. A small gas fired drawer- 
type oven situated near the large ovens 
is used for drying the round stock 
cores whicih arc made on a Wads- 
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mn. 8-TllE IKON CH\l{ni'lS FOK THE CIJFOI.A ARE MADE DP ON WOOD PLATFORMS REINFORCED BY AN IKON BAND AHOUND TUB TOP AND SEVERAL 


IRON BUACliIS AT THE ENDi 
TRUCK WH] 

Various standard mixtures arc made 
in the latter. Sand is cheap and plenti- 
ful in the vicinity of Cincinnati and 
advantage is taken of that fact to use 
a maximum of loam sand in the mix- 
ture and a minimum of artificial dry 
binder. 

After the core sand bas been mixed 
it is taken, in the boxes shown in 
Fig. S, to the three Osborn jar-ram, 
rail-over, pattern-draw machine.s. These 
boxes are handled by the truck as 
may be seen by referring to Fig. 
5, or they may be transported .by the 
crane. When the crane is employed, 
chain hooks are attached to the eyes 
in tihe triangular iron braces bolted 
t to the sides of the boxes. 


AND SIDEK-THEY ARB CARRIED TO THE CUPOLA 
:H has a SCAIiE INCORPORATED IN THE LiraXG 

is slipped in under it and it is con- 
veyed to the oven and set on the 
floor. Four ovens, 6 x 6 x 10 feet, 
fired with natural gas are employed 
for drying the cores. A small blo-wcr 
made by the Conncrsville Blower Co., 
Conncrsville, Ind., driven by a 10- 
horsepower Allis-Chalmcrs motor is 
used to exhaust the waste gas and 
create a circulation of heat in the 
ovens. The same fan performs a like 
service for the ovens upstairs in the 
girls’ coreroom; which will be de- 
scribed later. 

After the cores are dried the rig 
shown suspended from the crane in 
Fig. 7, is employed to lift them off 
the cars. This device consists of two 


ELEVATOR BY AN ELECTRIC 
PLATFORM 

worth core machine mounted on a 
bench nearby. This oven also is 
employed to dry the hand ladles used 
by the ^cn engaged in snap work. 
These hand ladles are provided with 
a self skimming device consisting of 
a partial hood across the top of tlic 
ladle with a hole through it which 
allows the metal to pass. 

All of the small cores with the ex- 
ception of the 'Stock cores already 
mentioned are made in a specially 
equipped coreroom situated over the 
sand bins. This second-.«tory core- 
room is served by an elevator which 
carries sand and other supplies up, 
and racks and boxes full of cores 
down. This coreroom is. a complete^ 
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self-contained unit and is '‘manned’' 
entirely by •women. None of the work 
is heavy and to make the conditions 
still more agreeable, and lighten th** 
physical exertion, the superintendent 
recently substituted aluminum core 
plates for the cast iron plates for- 
merly in use. The core benches are 
situated closely around the wall while 
the core ovens of the gas-fired drawer- 
type are in the center of the floor. 
There is ample beat, light and ven- 
tilation. 

Preparations now are under way 
for greatly increased tonnage. To 
assist in this, the company will inst.*'.!! 
a large jolt-ram, roll-over, pattern - 
draw molding machine made by the 
Osborn Mfg. Co., Cleveland, capable 
of handling molds weighing up to six 
tons. A new cupola made by the 
Whiling Foundry Equipment Co., 


Harvey, 111., also wilt be added. The 
cupola design has been changed con- 
siderably and several interesting fea- 
tures added at the instigation of the 
superintendent who also has designed 
and installed an elevator system to 
facilitate charging the new cupola. 

The daily heat at present rangei 
between 80 and 90 tons and this ij 
taken care of by a Whiting cupola 
lined to 60 inches. The b7ast is fur- 
nished by a positive pressure blower 
made by the Connersville Blower Co.. 
Connersville, Ind., and capable of de- 
livering 40 cubic feet of air per 
revolution. It is driven at a speed of 
200 revolutions a minute by a 40- 
horsepower Allis-Chalmers motor. 
This results in the delivery of about 
500,000 cubic feet of air an hour. The 
iron is molted at the rate of 15 ^ons 
an hour. The composition of the 


3W 

charges vary occasionally but an nycf-, < 
age 4000 pound charge consists of 
pounds Qf pig iron and 2200 poundi ^ ^ 
scra'p* Steel scrap is used in amounts 
varying from 5 to 20 per cent’ 

Wooden platforms like those ehown . 
in Fig. 8, are used to handle iron, . 
They are placed in the stock yard neat 
the piles of iron and loaded. An elec- 
tric truck made by the Automatic 
Transportation Co., Buffalo, N. V., 1 
and having a scale table is employed 
to lift and carry these platform boxes 
to the cupola elevator. When the 
elevator reaches the charging plat- 
form another truck is employed ao 
carry the loaded frames to a favor- 
able charging position near She cupola. , 
Coke is loaded in cans which hold 
70 pounds each and the contents of 
five cans is spread between the suc- 
cessive iron charges. 


How to Make Cast Iron Welding Rods 


D early all gray-iron found- 
ries which weld their castings 
purchase the welding rods in- 
stead of casting them. Two 
requirements stand in t?ic way of the 
foundry man who wishes to make his 
own welding rods. The one is the 
high expense of adequate equipment 
compared to the limited demand for the 
product by a single foundry. The 
other is •that an iron is required which 
is higher in silicon than the general 
run of metal 
poured by the 
foundry. The 
silicon should be 
above 2.50 per 
cent, but other- 
wise the com- 
position of metal 
may be the same 
as is used by the 
average foundry. 

The Gale Manu- 
fa c t u r t n g Co., 

Albion, Mich., 
which manufac- 
tures welding 
rods for the 
trade and - makes 
them of a metal 
having 2.60 to 
2.80 per cent sili- 
con, 0.09 to 0,10 
per cent sulphur, 

0.50 to 0.55 per 
cent phosphorus 
and 0.45 to 0:50 
per cent manga- 
nese. This iron 
has proved satis- 
factory and does 
not cause hard 


spots in the castings. A large num- 
ber of rods are produced by one 
molder with the aid of a pattern 
mounted on an aluminum plate. The 
pattern is made of brass rods split 
in two and riveted to the plate. The 
gate is located on the end and twelve 
rods are run from it. as shown in the 
accompanying illustration. The job is 
made on a squeezer machine with an 
ordinary snap flask and a .stiff squeezer 
board. Experience has shown that a 


stiff board is necessary to take care of 
the strain through the center unleaa 
the plate is made unduly heavy, A . 
medium fine sand is riddled on thb 
pattern through a ^-inch riddicr The 
molds are tilted for pouring by raising 
the gate end about 2 inches off tho 
floor. The moldcrs are taught to be 
careful not to force the iron into the 
mold too fast when pouring. 

Sand on the rod will cause trou);te 
in welding, so care is taken to 

that the rods Site 
well cleaned be- 
fore shipment 
Rods up to 
inch in diameter 
are sandblastedi 
while rods or 
94-inch in diam- 
eter are cleaned 
i n a tumbling 
barrel. In the 
former case the 
rods are fed by 
an ingenious de- 
vice into an au- 
to m a t i c sand 
blast cabinet 
where the scale 
and sand are re- 
moved. In the 
latter the rods are 
packed closely in 
a small tumbling 
barrel from 
which they 
emerge perfectly 
clean and shin- 
ing. They are 
then graded for 
size and stocked • 
for shipment 
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Cultivate Idea Men In Foundries 

Changes and Improvementa in Manufacturing MetKoda are Directly Traceable 
to Ideas Born and Brought to a Successful Issue by the Originator 
or Through the Co*operation of Others. 

BY R. R. CLARKE 


X T) K A S arc revolutionary 
forces. They mark sharp 
turniiiff points in •human ex- 
perience and divide new 
from old orders. fCvory step of ma- 
terial proKress was lirst conceived as 
an abstract idea which slowly crys- 
tallized iif some master mind to be 
later brought to light and applied. 
Gentiis, invention, progress are synony- 
mous terms for the application of 
ideas. Where does your business 
stand today, how fast, how cheaply, 
how cflicicntly can you produce? Look 
it over carefully and sec if you don't 
stand exactly where the brains of your 
organization put you, with ideas ex- 
pressed in such items as mechanical 
appliances and devices, pouring ofT 
systems, relative location of melting 
room and corcroom to molding 
floors, of molding floor to cleaning 
room, cleaning room to shipping room, 
and thousands of points of design. 
Ideas exprcs.scd lurtlier in molding ma- 
chine equipment, gatcd-iip patterns, 
mounted plates and all other instances 
where ordinary methods have been dis- 
carded for quicker and simpler systems. 

The ta.sk of the idea man is to 
think and scheme the idea into har- 
mony with the conditions. Hy way 
of illustration: From three patterns 
furnished, a foundry received an order 
for 100 circular brass disks, 4 inches 


in diameter, 1 inch thick and con- 
taining two short side lugs diamet- 
rically opposite each other. 'I'he cus- 
tomer pleaded for quick, cheap work. 
Two alternative methods are open, 
make three additional patterns to fill 
a flask or get the best results with 
the three patterns furnished. 'I'lie idea 
man would taik the three patterns 
on a board close to one end and gate 
them lip in such inaiiiier that he could 
ram or squeeze 17 drags on a mold- 
ing nuicliine, then scpiee/e. up 17 
copes, from tiic same hoani, reverse 
his copes from the clrag impressions 
when setting them on the drag, ife 
thus would get three castings in the 
drag and three in the cope of the 
mold, or six castings from the three 
patterns furnished. 

C:tti IS Wiluiihlc 

The idea man must pos.sc ss origin- 
ality and be broad-niindLMi and open 
to suggestions and criticism. He gets 
an idea, it is his own and to him 
a seemingly perfect conception. Now 
if he will submit that idea to some- 
one of unbiased good judgment and 
practical insight, he might go a long 
way toward perfection. After getting 
his idea well undn* way, if 'his supe- 
rior oflicial or some workman of .lower 
rank points out some detail that could 
be improved, he will take the advice 


seriously and analyze it carefully in 
stead of passively resenting it. Usu- 
ally, the idea man is of greater value 
on general features than on details. 
Tic is better on conceptions then on 
the mechanical particulars of apply- 
ing his ideas. He has others such 
as pattern shop foreman and machine 
shop foreman, to consummate his 
plans. It is quite obvious that to 

make the most of opportunity In: 
must recognize the great value of the 
co-operation of these men of practical 
experience. In the writer's shop, we 
attempted to mount air port patterns 
a couple of years ago for machine 
molding and found the proposition a 
little puzzling due to the pattern pecu- 
liarities. We conceived a plan in- 
volving metal patterns and went over 
it with the machine shop siiperinlend- 
enl, a man of decided ability. The 
patterns adopletl inelude the principles 
of the original conception throughout, 
but they embody also changes in de- 
tails of most pronounced value fur- 
nished by the machine-shop man. 

One must keep himself well 
posted on up-to-date methods, and be 
willing to apply them to his own 
conditions. It is a good thing to 
know how the othei fellow does it. 
After finding the other fellow’s condi- 
tions identical, take hi.i idea, im- 
prove on it and adapt it to suit the 



riU. 1— UBNBIUL UYUPT OK TUK KUli.NDKY BHOWINH TUB INTOLVED KOUTB TAKEN BY Till': MBTAk FROM THE STORAGE BINS TO THE SHlPPINa BOOM 
FIG. 2 -BY A JUIHCIOUS REARRANnEME.NT THE WORK H.AS BEEN GREATLY UGHTENEO PARTICULARLY IN nA^HLIMG THE METAL 

BEFORE AND AFTER' IT HAS BEEN MELTED 
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circumstances. An idea man nvust 
keep in touch with methods and pro- 
gress along industrial lines in general. 
Ifs a long way, comparatively speaking, 
from a barn to a foundry, yet many 
modern barns are equipped with light, 
commodious, monorail trolley sys- 
tems that could be used to maximum 
advantage in a foundry. The parts 
of this system consist of rails, hangers, 
trolleys and s-witches capable of sus- 
taining a 1000-poiiiid load. They are 
manufactured and sold at a rcasori- 
abk cost and would fit many foundry 
conditions perfectly. For instance in 
transporting and pouring off metal 
within their capacity there is nothing 
handier, cheaper or more efficient. 

The idea man must carry a full 
stock of self-reliance and initiative, 
lie must have scif-confidcnce and be 
able and determined to go ahead un- 
affected by resistance. For some un- 
defined reason the way of the pro- 
gressive man always has been hard. 
The world ridiculed Columbus, laughed 
at Fuilton and called Bessemer crazy. 
Under adverse conditions the only 
course is to hold fast to your con- 
victions, keep yonr head level, yoiu 
mouth shut and go ahead. 

Impractical Methods' Expensive 

The idea man must be practical. 
Practicability is tlio great test and 
without it no idea, however perfect 
it may ho tlieorelically, is worth the 
breath used in expounding it. The 
true idea man will carefully go over 
every detail of application and opera- 
tion and satisfy his mind that the 
abstmet conception will in its concrete 
and working form be practicable, sim- 
ple and efficient. Occasional miscal- 
culation is inevitable and excusable in 
all men, but persistency in clinging to 
a losing practice regardless of its 
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limitations, ‘from a mere sense of 
vanity, can find no justification under 
ordinary circumstances. 

I'o increase and chcapiMi output a 
foundry foreman discard^:?! the method 
of molding driving bo.x shells on the 
fiat side in favor of casting ihetn on 
end. In the latter method he eoni- 
bined two patterns in one, using dry 
sand cores at first and later iron chills 
to separate the castings. The idea 
looked good to him on paper hut 
actual praetiee disclosed its fallacy. 
He had to use a three-parted flask 
and make two partings. The ramming 
became miieh more particular and 
slow. Lifting the heavy cheek off the 
drag and later setting it hack was 
drudgery requiring four men for each 


lift. Dressing and facing the mold 
was a serious handicap, and setting 
the additional cores consumed extra 
time and patience. The method was 
a decided failure, yet the foreman 
refused to abandon it and accused hi.s 
molders of laying down on the job. 
Being a piece-work shop the men 
refused to make driving box shells 
:ind o.ne by one started to quit. The 
.situation soon became acute and forced 
a return to the original method. 

The idea man figurcs.closely on cost 
and profit. The quc.stion “Will it 
pay" to him is of vast significance. 
If an order for 1000 castings will 
scarcely pay for plate-mounting the 
patterns, -he will not consider the 
idea; but if aii order for 10,000 wiH 
pay, he will accord the plate mount- 
ing feature serious consideration. The 
promUe of tlnplicatioii, the time and 
output gained as compared to the 
initial cvptMise, always will vitally af- 
fect plans and calculations. 

Specialists Are Needed 

The question might arise “When 
does an idea pay?“ Naturally when 
increased output at reduced cost con- 
tinues long enough to offset initial 
expense and yield substantial profft. 
If it is an even break, it is appar- 
ently 'useless to bother with making 
the change. However, suppose the 
change makes a task easier or get.s 
a job out quicker or relieves conges- 
tion in another -hard pres.sed quainter, 
will it pay even though no monetary 
saving is involved? Sometimes it 
may not, though often doubtless it 
will. The true idea man applies sound 
and analytic judgment to such a prob- 
lem. 

The best idea men arc specialists. 
.Sometimes all-around idea men fit well 
into those smaller concerns unable 
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to place one in each separate de- 
partment, bat large concerns will find 
it pays to specialize. As business 
reaches the magnitude where the 
capacity of the coreroom, the cleaning 
room, the general foundry layout, and 
the molding floors, is severely taxed, 
brainy talent in or at the head of 
each department undoubtedly will 
yield greater results than any number 
of all around men. 

Changing the Layout 

General foundry layout embodying 
relative position or location of dif- 
ferent departments is a big item. An 
actual case will illustrate the point. 
On assupiing his new duties a foundry 
superintendent found the layout as il- 
lustrated in Fig. 1. He at once 
noted the illogical position of the fur- 
naces. and metal storage room and rec- 
ommended a change. It will be 
noticed that raw material was de- 
livered to metal storage room ovci 
driveway 7/0. FVom the storage room 
it was wheeled back to the furnaces 
past which it originally was hauled 
From the furnaces it was packed by 
hand over routes AB to the different 
molding floors where it was picked 
up ‘by a trolley crane and poured. 
Over the bench-molding floors a heavy 
overhead, hand-operated, ‘trrtveling 
crane moved ponderously up and down 
the shop and had a light but by 
no means convenient transverse car- 
riage. To pour up and down the 
shop on light and mixed ibciich work 
was utterly impractical due lo the in- 
ertia of the crane in starting and its 
momentum in sK)pping. Further, to 
arrange the molds transversely allowed 
little pouring freedom, beside necessi- 
tating stepping over the molds. Aftei 
the castings were poured and shaken 
out they were brought back past the 
furnaces to the cleaning room by 
wheelbarrow and over routes CD. 

The superintendent contended that 
raw metal should enter the shop at 
one end and by straight forward move- 
ment pass through the shop in its 
different forms until emerging in fin- 
ished product at the opposite end. 
After considerable opposition and 
argument his plan was adopted as 
shown in Fig. 2. An addition was 
built at the rear of the foundry and 
a battery of five air and oil furnaces 
placed in the position indicated. Back 
of the furnaces and within charging 
distance, metal storage bins were 
placed. Raw material is delivered by 
auto truck over driveway SI to door G 
and there picked up by a monorail 
trolley, carried over the scales where 
it is weighed and thence to the metal 
storage bins. 


The growth and perfecting of ma- 
chine molding in this shop eliminated 
most of the bench molding floors 
which now are used for machine 
molding, abolishing the machine mold- 
ing floor in the rear corner of the 
shop as shown in Fig. 1. This brought 
all light and medium weight flasks 
under the same troMey system. This 
trolley system is a monorail running 
from the molding floor back to the 
furnaces and continuing from the 
molding floors across the shop to the 
cleaning room w»hcre it makes a loop 
and stretches onward to the shipping 
room. 

Raw material enters door G* and 
over driveway 67. It is picked up by 



Fin. 7— HALF SECTION OF COKE BOX FOR 
TROLLEY WMEEI.S AS IT CAME FROM THE 
CUSTOMER Fia. 8— SECTION OF flANn 
CORE BOX FOR MAKINd THE PISK 
COKE FOR THE CHAMBER IN 
THE TBOLEY WHEEL 

trolley and set on the scale, weighed 
and transported direct to the storage 
•bins back of the furnaces. From the 
furnaces the metal is caught in a 
pouring ladle hanging on the trolley 
and transported directly to the mold- 
ing floors. Castings shaken out are 
picked up pn a specially devised car- 
riage which is suspended from the 
trolley and taken directly to the clean- 
ing room where, after being cleaned 
and ground, they are picked up by 
the same carriage and taken directly 
to the shipping room. Gates accu- 
mulating in the cleaning room are 
thrown into an iron box which is 
picked up by troUey and sent back 
to the furnaces daily over the same 
trolley system. The actual benefits 
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of this new system are ao vast and 
pronounced as to admit of no com- 
parison. 

The change was not all due to 
one man's idea. The superintendent 
conceived the idea of general change 
and was responsible for the monorajl 
system from the furnaces to the mold- 
ing floors. The general manager car- 
ried the system from the molding 
floors to the cleaning room; >the ship- 
ping clerk conceived the plan of go- 
ing onward to the shipping room; 
.while the machine shop superintendent 
suggested the idea of unloading raw 
material in addition to furnishing 
ideas on detail throughout. 

Further Examples 

Another example illustrates the 
value of co-operation. A cleaning- 
room foreman in a small foundry in- 
herited the layout shown in Fig. 3. 
Castings on gates were brought to 
the cleaning bench, hand-brushed and 
delivered to the saw 10 feet to the 
right. Following sawing they were 
carried to hutting wheels and wire 
brush wheel 15 feet forward, and 
thence carried quite a distance to ship- 
ping room. Under the changed ar 
rangement shown in Fig. 4, castings 
are delivered to the cleaning bench, 
pass to the tumbling barrels, thence 
to the butting wheels and on to ship- 
ping room. The difference is too ap- 
parent to require comment. 

Compare the coreroom shown in 
I'ig. 5 with that in Fig. 6. The one 
indicates constructive indifference as 
actually found, the othet representing 
changes resulting from ideas spring- 
ing from thoughtful planning. In Fig. 
5, eight coremakers worked from 10 
to 30 feet from the core oven and 
from 5 to 25 feet from -the core 
storage racks. They made, pasted 
and blackened their cores on the 
same bench. Fig. 6 shows the re- 
arrangement and includes spacious 
tables for shifting, cooling, pasting and 
blackening the cores. These tables 
•with their under bins and drawers 
and with the more advantageous loca- 
tion of Stable core storage racks, rep- 
resent a handiness and efficiency a 
hundred fold greater <than the orig- 
inal. 

The arrangement and construction 
of core boxes conducive to speeding 
up the output represents -anotlvbr 
core-room possibility. . A single ex- 
ample follows. Fig. 7 shows a cross 
section of a split core box for trolley 
wheels as delivered by the customer. 
Castings were ordered in 300, 500 and 
up to 1500 lots. A gang or multiple 
core box was made to make six 
straight, round cores corresponding to 
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the axis core in Fig. 7 at one time. 
In Fig. 9, parts AB CD are separate, 
AB is a flat plate with four flat bot- 
tom holes drilled partly through it and 
the same size a.<i the disk part of the 
core in Fig. 7. Extending through the 
plate and center of each hole, a smaller 
hole is drilled. This hole is a shade 
larger than the diameter of the axis 
core of Fig. 7. The portion, CD, is 
a flat metal plate with four parts stick- 
ing up, these parts being the diameter 
of the axis core and of such a height 
that they come flush with die top sur- 
face of AB, when the two parts are 
placed together. The disk cores are 
made rapidly in this composite box by 
ramming, rolling over, lifting CD olT 
AB and finally drawing AB. At similar 
speed the axis cores are made separately. 
ISoth axis and disk cores then arc dried 
after which the disk core is pasted onto 
the axis core at its center. The past- 
ing is done by setting the axis core 
upright in a measuring form — a mere 
wooden block witli a hole in it — drop- 
ping a little paste in the crovice be- 
tween the two cores, turning the block 
sideways, drawing the core out and 
laying it on a drying rack. Arguments 
advanced against the method were that 
the core would blow beefause of the 
absence of a vent from the disk to the 
axis and that the bond of paste would 
break and permit the disk core to shift 
under the buoyancy of the metal. Out 
of hundreds of castings made, there 
was not a single such calamity. 

Special Equipment f^ays 

Every foundry tool, device or appli- 
ance, every peculiarity of condition ad- 
mits a possibility of novelty and im- 
provement. In a railroad shop loco- 
motive rod brasses had been made by 
ramming first the cope of a level- 
parting flask, rolling over, ramming the 
drag, rolling back and finishing. The 
foreman hit on the idea of a flask that 
would part with the journal-line of the 
rod brass and adopted it. This change 
in flask decreased the cost and in- 
creased the output of rod brasses over 
25 per cent. The sides and |pds of 
these flasks were cast separately * and 
later assembled by bolting them firmly 
together. In a manufacturing ’ plant 
using snap flasks, the practice always 
had been to nail strips of wood on the 
top of the cope or bottom of the drag 
to increase the height or depth. Pat- 
terns were made to make metal half 
frames, 1 and 2 inches high for the 
three different sized flasks in use. These 
half frames were cast of aluminum and 
uniformly drilled for screw holes after 


gave a smooth, level, top and bottom 
surface, were interchangeable with all 
flasks cf the same size and admitted 
attaching and detaching in one-tenth the 
time. 

A foundry making a variety of 
small bushing cores OA inch to 2 
inches in diameter, by 16 inches long) 
followed the usual method of black 
washing the cores after drying and 
then laying them flat on a level core 
plate for delivery to the oven for the 
final core-wash drying. Ati improved 
device by which from 8 to 20 cores 
can be dried on end at one time is 
shown in Fig. 9. This is simply con- 
structed. The base is cast, the stem 
is a ^ 2 -inch iron rod threaded on one 



FIQ. 9— HOLDEK FOB DBnNG STBAIGBT CORES 
AFTER BLACKING 


end with a handle bent on the other 
The upper compartment circle is made 
by casting a huh upon eight wires of 
equal length and equidistant from each 
other, A wire bent to the circle is 
then spot-welded by acetylene to the 
points of these eight wires, radiating 
from the hub. The hub then is drilled, 
slipped over the stem and secured to 
it by means of a set screw. In use, 
each compartment holds from one to 
four cores standing at an angle to the 
base and leaning outward at the top. 
They touch the form at only two points, 
giving practically an unmarred core sur- 
face. 

Rammed-in and seamless furnace lin- 


which the iron strips on the flask were ing.s possess many advantages both in 
drilled similarly. The aluminum frames service and in renewal In a barrel 


use a form or pattern around which 
to ram the lining material. ' However, 
lining a furnace of the Schwkrtz type, 
which does not part at the middle, 
a different proposition. We lined such 
a furnace once simply by plastering the 
lining to the sides, attaining a fair 
job and average service. However, we 
don't do it that way now. Instead, we 
use a collapsible form, an idea sug- 
gested by a machine-shop man and 
worked out by the patternmaker. 

Manufacturing a standard product of- 
fers an ideal condition for exercising 
ingenuity. Usually such a product justi- 
fies any reasonable outlay of capital 
to facilitate and increase output. The 
saving of a single moment of time, , 
an ounce of metal, or measure of energy 
per unit of production multiplies ■ im- 
measurably in the vast quantities turned 
out. Molding machines built to suit 
some specific job, flasks designed for 
particular purposes, pattern plates 
mounted by expensive and enduring 
methods, special pouring off, shaking 
out and casting conveying systems, sand 
mixing, riddling and conveying systems, 
and cleaning room equipment, offer wide 
fields fur the inventive mind. 

Choice of Methods Important 

If we had just 100 and no prospect 
of any more 2-inch globe valve bodies 
and trimmings to make, we would get 
out a wood pattern for the body, mount 
it on a plate and make it on a jolt- 
squeeze hand drawing machine. The 
trimmings, we would group on a plate 
and make the same way. If wc had 
100() to make and a guarantee of thou- 
sands to follow, we would make metal 
patterns. Wc would mount the body 
with stripping plate, and either buy 
a molding machine with power lift de- 
vice or rig up the same device for use 
on a jolt squeeze machine. For the 
trimmings, we would make enough metal 
patterns of each kind to fill a flask, 
plate mount each kind separately and 
assign these plates to the most suitable 
machines. 

Jobbing work is a supreme test of 
the found ryman's ability. It is not dif- 
ficult to produce automatically close 
to 100 per cent on types of patterns in 
.service month in and month out; but 
when the patterns are changing daily 
and representing all types and classes of 
work from all types and grades of 
metal the situation is entirely different. 
The writer's foundry has played both 
ends of the game and holds that suc- 
cessful manufacturing, despite its vastly 
superior showing is not to be compared 
with high class jobbing. Genius in job- 
bing is of a different and higher order 
because the conditions are so widi^lv 
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liarticr. This prohahK explains why the 
a\eraf*e johlnn^ shop observes ordinary 
inetliods and expresses little if any of 
thai prourissivc spirit so vital to up- 
to-date inamjfarlurin;^. Therefore, the 
idea man in a j<^l)bini< shop must he 
a diiTerent and higher type. He must 
have knowledge, broad vision, sounder 
judgment, great discriminating pow'crs, 
pronounced originality and self-reliance, 
ami nuick, accurate decision. Neither 
time nor conditions admit of much ex- 
periment; while limited quantities re- 
duce margins of expenditure for equip- 
ment and changes. What he tries must 
he comparatively inexiieiisive and work 
from the beginning or a h)ss is suf- 
fered ^'hich lakes all the profit. So 
l»('culiar indeed arc his conditions that 
a manufacturing foundry man changing 
over to jobbing must forget much of his 
training and discard many of his prin- 
ciples. 

Making Liushings on End 

Another field too large to admit of 
Tuore than a single illustration is that 
^of arranging core prints. in 

small orders freqiienth recurring a 
variety of 12-inch hti.shings ranging 
from a K'-inch to 2-incli corc-s and from 
1-inch to 3 and 4-iiic)i outside di.micters. 
arc made. The differential in .si7€s ot 
both cores and outside dimeusions be- 
ing, say in eighths of an inch. Usually 
it is desired to pour them on end lo 
kcei) the core straight and cent rail v 
located, molded flat and poured up- 
right. in open end flasks. 'I'hat neces- 
sitates a great number of each sized 
imttcrns to accommodate the different 
sized cores, so the plan is offered of 
making all patterns with a '.-inch dia- 
meter core print and using slip-over 
liners or bushings to give any diameter 
desired. This plan will work Imt at a 
tremendous disadvantage .so it is de- 
cided to use solid patterns witli de- 
tachable end prints, and mold and pour 
on end. Perhaps this is because the 
shop has a jolt machine where the ram- 
ming can he done quickly and admir- 
ably. Despite the best efforts, cores 
get out of center due. somelimos, to 
slight shifts in the flask or the core 
prints and often to the cores mislocating 
more or less in closing the cope of the 
mold over them. Fig. 10 shows a cir- 
cular di.sk core J/j-hich thick and having 
a center hole J-i-inch diameter. It aLso 
shows a pattern for pin brass 12 inches 
long with a K-inch core print attached 
to bottom and disk core print attached 
to the top. Mold a pin brass from this 
pattern. Take a V^-inch round core 14 
inches long and set it in the drag print. 
Then slip a disk core over the top end 
of the round core and press it nearly 
into its own print and the last reason- 


able chance of the core coming out of 
center is avoided. If a ^^-iiicli hole 
in the bushing is wanted, use a - 
drag print and make the hole in the 
di-jk core also i^-inch instead of Vi-inch 
and similarly for any sized bushing with 
any sized core. These disk cores can 
be made cheaply from one or two gang 
core lioxes. They may be used on the 
bottom print by slipping them over the 
core. ])riiit in lamming up. 

At one time. tionferrou.s alloys w-erc 
chiefly one of two combinations, cop- 
per and tin or coi)per and zinc. Wc now 
have copper base alloys containing from 
2 l(» (i elements in widely varying pro- 
portions. Few lirass foundries work the 
same alhns in the .same w'ay and yet 



KIO. 10 -.1 18 .\ D18K COKE WITH A HALF 
INCH HOLE IN THE CENTKK li IS A 
SECTION OP IMN BRASS PATTERN WITH 
A f/J-INCll CORE PRINT AT THE 
B0TTO.M ANP A DISK CORK 
PRINT ATTACHED TO THE 
TOP 

many of tliem get clean metal and solid 
castings. As a final and conclusive test 
of the pouring temperature of phosphor 
bronze we could alw'ays rely safely on 
the appearance of the metal in the 
sprue head. Though able to judge well 
by color, viscosity, etc , yet wc some- 
times were mistaken in these signs. 
Pouring moUKs ordinarily prepared, with 
the metal at too high temperature meant 
severe sand burning. Pouring loo cold 
produced dull and shrunken castings. 
Wc early conceived the idea of pre- 
paring at least two molds for metal 
slightly high in temperature and set 
these molds at the head of the line. We 
then would pour these molds with 
the metal a trifle too hot and use the 
action of the sprue metal as a basis of 


May 15, 1920 

judgment lo temper down for the re- 
maining molds. 

Brazing flanges smooth all over arc 
not easy to make even though the molds 
be perfect. Poured cold, they shrink 
and come out with a wavy surface. On 
flrst ineUing, hot metal develops much 
white powder (zinc oxide) which enters 
the mold in pouring and shows on the 
cope t)f the casting. By using yellow 
brass pipe or chips with copper, in- 
stead of zinc with copper, pleasing cast- 
ings result. However, the brass mclter 
is not always sure of the metals con- 
tained in yellow pipe or the proportions 
of zinc to copper. Pouring a second 
melting of virgin metals combined is a 
rather expensive solution. A cheaper 
plan is lo combine copper 72, zinc 2H 
and cast in pigs. Then use this pre- 
pared alloy along with virgin C(q)per 
in the ratio of two parts copper one part 
alloy. This gives copper 86, zinc 14 and 
results in sound castings, especially when 
Used with gates from preceding heats. 


Oxide in Iron an Un- 
determined Question 

By II. H. Dillcr 

Qui\s!ion -Does irr)n oxide enter gray 
iriui melted in the cujiola, and remain 
there l)cc»)ming cinnlsificd? Would oxide 
be more likely to be taken up by a mix- 
ture of pig iron witli steel scrap? If 
the oxide is taken up by the metal how 
it po.4hible to hold it in the presence 
of so much carbon and silicon? 

Jnmrr* — Oxygen doc.s enter iron 
melted in the cupola if conditions are 
highly oxidizing. W'liethcr this is taken 
up in the tonn of oxide and held in 
that form, or whether the gas is simply 
occluded in the metal has not been 
detiiiitely proved. If the oxide is formed 
it no doubt docs remain in the iron 
for some time as all chemical action 
requires lime for its completion. Were 
the iron held at a high temperature for 
a sufliciciit length of time in a reducing 
or neutral atmosphere all oxygen prob- 
ably would be removed from it, certainly 
none would continue lo exist as the 
oxick. <‘fAs it is. the air strikes the 
molten iron as rt drops through the 
coke bed in the cupola, and if there is 
an excess of air, some of the iron as 
well as carbon, manganese and silicon 
are oxidized. The oxides which arc not 
gases tend to go off in the slag. On 
the other hand if oxygen is occluded 
in the metal, it may be held there until 
the iron sets. Up to the present no 
method of generally acknowledged ac- 
curacy has been developed for determin- 
ing the amount of oxygen in iron. It 
has been »hown that steel or small 
particles of iron such as borings will 
tend to oxidize in the cupola. 
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Manufacturing Chilled 
Iron Car Wheels - IV 

DifiEerent Typea of Chillera Are Deacribed 
and Methods of Annealing Fully Detailed 

BY H. E. DILLER 
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KFOKI^ following the prog- 
ress of ihc car wheel to the 
aiuicaling pits, the chiller 
and its a]>plication in mold- 
ing .should be considered. The chill- 
tr’s function is to draw the heat from 
the molten metal as rapidly as pos- 
.sihlc and as iron is a good conductor 
of heat, it is cmplojed for the pur- 
pose. It is necessary to coat the 
Mirfaee of the chiller which ^o^le^ 
into contact with the molten iron, tlic 
double function of the coating being 
K’ preserve the life of the chiller and 
to give a better surface on the tread 
and flange of the wheel. One jnethod 
of coating etnploys a covering ol 
shellac. 'I'his is applied before the 
men go home at night. The chiller 
may be u.scd with no further treat- 
ment but .some foundrymen use an 
additional coating of medium or light 
mineral oil before putting it in the 
mold. At other fouiulrics no shellac 
is used l)ul the chills are coaled with 


a mixture of lard oil and some pig- 
iiieiit such a-' iron oxide or coke 
dust. At om- plant c^dinder oil is 
substituted lor ilu* lard oil and this 
is ihiiuicd with kerosene, as is also 
the lard oil iiiixturt in the winter 
mouths. 

When hot mcial intf.rs the mold 
and strikes the chiller, the coating in- 
Nlantly is chapged into a reducing gas 
M.d kia\cs a thin depo.-it of carbon 
on the mold The gas causes a 
hubhiing in the metal .ns it rises :n 
the mold and the ebuliti<’.» cansts iln- 
iron to carry up \Mtli it .in> pai- 
tides of sand which may Jiave entered 
th<* mold. If this reaction were not 
I'lesent, dirt in the iron, when it 
rises to the top or the metal and is 
ilrawn to Uu side against Mic chiller 
>NOuld stick there becau.se the metal 
would be cool ami sluggish, ami 
would not have lile enough to carry 
the dint up with it. The use of tiu* 
coating prc\ents moisture forming on 


the chiller, thas reducing chill checks 
and producing a .smoother tread. 

The metal from which the chiller 
i.s made also has an influence upon 
ilb length of life. A chiller juadt 
from soft, o’pen-grained metal doe.* 
not last as long as one made from i 
closed-grained iron. For thi.s rea.son 
many foundries cast them from the 
‘.ame metal as that from which they 
make the wheels while others modify 
the mixture somewhat. A recom- 
ineiiditl p; oredure is to cast the 
chillers from the first tap of the 
cninda, which is inferior for car 
wheels. (‘ominon chillers made in 
this way will ])rotiuce from 300 to 
hOO wheels. 

.After tlie eliiller is cast it is carc- 
lully iiiaehined to diameter and pre- 
cautions must lie taken to see that 
it is a true circle. When it has been 
used for some lime, the diiinieter is 
likely to he inereased due to wear 
or. tlu vorf.ieo of the tread and 
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FIO. 3a--THR COMMON CniLhRIl IS CAST IN ONK flKCE WITH LUOS AND TKUNMONS -lilMENflIONB 
AltE GIVEN FOK lllE 33-IN(:iI WHEEL 

flange. Therefore, ilie foundry or- shown in Fig. enables a quick 
casionally must measure the chillers check to be secured. The gage con- 
to find whether they arc correct in .sis-ts of a board with tw'o sheet-steel 
diameter. A gage similar to the one plates screwed on the ends. These 


plates are filed exact to the contour 
of the flange and tread of a Wihecl. 
The templet is slipped inside the 
circumference to gage the chiller. 
If the gage will not go inside thi* 
chiller, the laHer is too small and 
must be further machined. When) the 
gage enters the inner circumference 
of the chiller, one end of the templet 
is held stationary against the side 
and the other end is moved hori- 
zontally. If the gage will move 
more than 1 inch past the center; or, 
to express it differently, if it will cut 
an arc the chord of which is more 
than 2 inohes, the chiller is rejected 
as being too large. 

The comtnon chiller is a solid ring 
with lugs and trunnions. One of 
these is S'hown in Fig. 32. The size 
of the cross section is governed by 
the amount of metal required to carry 
away the heat from the wheel, and is 



FIO. 33— CONTRACTING CHILLERS HAVE THE INNER CIKCLK MADE OF SEIIMENTB WHICH CAN LENGTH&.N UNlllNDGRED BY LATERAL PRESSUR^ 
, URGE HOLES IN THIS CHILLER ARK CAST WITH SAND CORES— THE SLITS ABB FORMED BY SHEffni 

OF ASBESTOS, SHELUCED AND FIT INTO THE COBEB 
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Ittift as lijtbt as possible on. dccoUnf broken. ' Of- coorsc. After t^e diUler half . way between . (be ' 

of the difficulty in' liandliog.’ - The ef' is no longer in contact with the larger than the porticM' at . tbd, 

feet of heat oh this chiller is ‘the wheel its further chiHing effect is of -the sectbns. Thii jwobajbiyf- 'iiml 

same us on a steel ' tire. The action tost. Much thought and experh caused by contraction of the 






caused by contraction of the 
causing the ends to bend inward'^ 


follow the contracting wheel:,. 

Several patented 4;ontt'actlng clfflferif 
brought . out based -on. I^C 
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KIO. 84— BLOTS ARR MADR IN THE ASBRST08-CUT tHlU.ER TO THE LEFT WITH THIN PLATES OK -L- 

SHELLACED ASBESTOS— THE 8ROMENTS IN TIIR CHILLER TO THE RIHHT AWE t asb<.St 08 p^f whtch are 

LOOSE PIECES CAST INTO THE coxTAiNiNC HiN (3 .'.hcllaced and men inserted in the 

cores that produce the slots. The 

of heat is utilized to expand a steel inenlalion ha\c been devoted to imi- rsbcsitos sheets are 0.028 ii\ches thick 
tire for shrinking it on a wlheol cen- deavoring to overcome these defects when shellaced and form a slot 0.025 


principle of a broken inner, ring. ;lti ; 
sotnie cases the chil^qr is iii a 
casting while in others it.Js^made ti|i . 
of uri outside solid' .ring ^ 

segments arc fitted to /mike iqi 
inner circle which cofne's ih coiifipci 
with the casting. The . thed^ ;‘0|- 
these chillers holds th^t ithd'. 
inents, as illustrated in FigiS. 32. and 
.M, arc free to expand wheg fhe, hot. 
irietal strikes them, while' the .duter^ 
solid ring acquires heat much lefi 
rapidly. The heat causes the 
nients to lengthen and' follow "iftc 
casting which shrinks as sOOil*' ,ag it 
sets. The expansion, or Tengthcirigg, 
of the segments, continues until 
cuds of the segments come tOgfif(^$^. 
ferining a solid ring. Then the 
tion becomes the same as though th^ 
chiller were a solid circle; the cir- 
cumferential cx 4 >ansion of the seg- 
ments expands the ring and causiups 

ii to take the opposite direction from 
l!ie shrinking wheel. However, 
segmental chiller follows the con- 
tracting wheel for some time while 

the common, onc-picce, solid chillei 
tends to part from the wheel as soon 
as it ivS cast. The effect of con- 
traction in the wliccl may be real- 
ized wJicn it is pointed out that the 
chiller for a 33-inch wheel is made 
with a 33^ inch inside diameter. 

Fig. 33 gives the details of a con- 

ti acting chiller whic4i is cast in one 

piece. The holes behind die slots 
are cast in, being formed by sand 
cores. The slots are made by ehin 
sheets of asbestos paper which are 
.shellaced and then inserted in the 
cores that produce the slots. The 
rsbesktos sheets are 0.028 inches thick 


ter. However, with the chiller the of the common onc-piecc chiller. 


inches wide. A section of one ' of 


exipansion by heat is a disadvantage. 
As soon as the molten ircA touches 
the chiller,, the inside layer tends to 
expand while the outer layer is not 
immediately affected. This produces 
internal strains in the chiller and 
tends to shorten its life. The strains 
also have a tendency to warp' the 
chiller and cause it to become out 
of round. The heat continues to 
” cause the chiller to exipand, while ^the 
metql of the wheel from which* heat 
Is being extracted begins to contract. 


A split chiller consisting of two these chillers is showp at the left 


'ilii 





FIG. 35-CHILLRRS ABE MSCABDED WHR.N THEY BECOME TOO LARGE -A QAGB INDICATBB TO THE 
FOUNDRYMAN WHEN THIB P01.NT IS REACHED 


is'Demg extracted begins to contract. Siemicircles was tried. It had the in Fig. 34, This chiller is similar to 
These two reactions carry the wheel disadvantage of making wheels which the one known as the barr chHler* 
Our^e gnd the ohHkr in. opposite .\iir.ere not. circular. The portion of the The main difference in the tiyO chiM- 
; /tM IS;.. wheel, In tike center of ^he cbtiler, ers is that the section which » 


[ m. 33— PITS FOR ANNEALING 

THE WHEELS ARE SOMETIMES 
ARRANGED IN A CIRCULAR 
f' FORM AND ARE SERVED BY A 

\ JIB CRANE FIG. 37— WHEN THE 

\ PITS ARE LOCATED IN ROWS 

!. THE WHEELS ARE HANDLED BY 

i ELECTRIC CRANES. OR BY AIR 

[ HOISTS CARRIED ON TROLLEYS 
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■■ ba^p^^ti!^'■s^jHl,.tI^i^ by 
faif;' A^ a ^tllec is tbo ^SLlr'd to law! 
reijds^y yvben made from the regular 
car-whecl ironi a foundry making car 
wheels can ndt cast barr chiller 
and aaw >t unless a ^eciai mixture 
is used in ;^e cupola. This has in- 
duced Some foundries lo ohanfgc from 
the, barr to the asbestos-cut tyipe. 

Another chiller, which is designed 
with an inner ring made of seg^ 
mentSi is shown to the right in F'ig. 
24. This is a patented device in 
whidi the segments are made separ- 
ately and ca4sft into a solid back which 
binds them together. 

Due to the solid construction of 
the , common chiller, great internal 
strains are set up in it wlien a wheel 
is cast, and so its ^ife is shortened on 
account of heat cracks, warping and 
breaking. The construction of the 
^contracting chiller, allowing a freer 
movement of the inner cirde, nnakes 
it less subject to Avarpage and tends 
to preserve its true circular form. 
'J'he contracting chiller has a much 
longer life than the common chiller. 

However, the greatest objection to 
the use of the contracting chiller is 
the necessity for applying a filler to 
close tfhe intcrtices between the seg- 
ments on the side against which the 
wheel is cast. Varnish is used for 
this purpose and when it is not prop- 
erly applied to the entire chifUing 
surface, fins will form on the tread 
of the w'heel cast against it. Such 
w'hecls then must be ground to re- 
move the fins. 

The filler, or varnish used on the 
chiller formerly was based on shellac, 
but since the price of shellac has 
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chiller were truer circle.s than wheels 
cast from the coiiimoii chiller, espe- 
cially after both types had been used 
some time. The defects from chill 
cracks were shown to be less with 
the contracting chiMer. The action 
of the segmental style in following 
the wheel as it contracted was found 
to give denser metal in the chilled 
portion <of the tread and flange of the 
wihcel, but the gray-iron towJards the 
center of the wheel was not notice- 


ably affected. This also it»y. 


'assumed '.from tbe 

’ are. oast frortiV these 
ehitt^ris^ 'the wdledi' from tkie'/ 

'txUctihg chiller will be * 

-.suialler than the one from tbe 
mon type of the same inside 

The experiments from which 
foregoing conclusions were 
were made under 'identical condition^' • > 
fqr the different types of ohilfofjV 
\V^ile one floor was poured Into on^ 
style chiller another floor was ' 

poured into another type of duller;^ 
and the wheels from the two fldorf 
were compared by drop test, 
nicasuremeiit and inspection” of .. 

broken wheel, as well as aervibe'. 
tests. _ ■; , ^ 

A Different Type Chiller ' 

Wheels which have a double flariga 
icqiiirc a type of chiller that differ^; • 
from the single-flanged wtheel . as^ ob,;^ 
vioiisly, it would be impossible ^ 
remove a circular chiller front thi 
w heel when cast. One of these wheels 
with the chiller used is illustrated in 
Vig. 31. The chiller is made of a 
solid periphery into which segments, 
aic fitted. These segments lay 
against a ridge in one side of the 
containing band and are free at the 
other side. When the wheel is caat 
and lifted from the mold the seg^ ' 
ments are free to fall out and re- 
lease the chiller from the casting. 

It has been mentioned, that as 
soon as the wheels are sliaken out 
they arc carried from the molding . 
floors to the annealing department on 
the hotw’hecl cars. As has been 
stated, those usually run on narrow , 


advanced, some foundries have sub- 
stituted rosin. The gum 1$ cut with 
alcohol and a filler, suoh as ordinary 
coke dusit, is added to thicken it. 
Tlffi usAiaMy is applied in tjhe after- 
noon while the chillers are still warm 
ftem their day's, use. The liquid is 
welt , in to the slots and all sur- 
■prus Varnish Is wiped from the chiller. 
Before making the mold tlie follow- 
ing the face of the wbiller is 
oiled with a siiixture of miachinc oil 
and kerosene. ' 

Results of Experiments 

A film which has experimented ex- 
tehs^eiy With, different chillers found 
thgt the ieofityaietliig ohUier produces 
a wheel tit whidh the dh'iU was uni- 
.fei^VkroUnd the entte ciroiMercnc^^ 

: Wllh';thc, ' .use cbnumon 

much ^ ’ 

^ ^ 1 °^. - ' ' 
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section of the annealinig^ department^ 
throu^ which the tracks for the 
hot wheel cars extend is illustrated 
ih Fjg. 38. Steel beams extend across 
the annealing room at rig^ht angles to 
tlie (ho>t-wfieel track arid are so 
Sliced that a beam is afbove each line 
* of pits. The beams support trolleys 
which carry air hoists to lift the 
wheels from the cars. These are 
spaced on the same centers as the 
cars in the train, so wihen one of 
them is stopped under a hoist all 
cars on the train are similarly lo- 
cated. To the right of this illustra- 
tion may be seen the rods used for 
scraping the sand from the hub of 
the wheel. 

Another system for pitting the 
wheels is flliistrated in Fig. 37. By 
this method an operator in the cage 
of a traveling crane controls hooks 
which pick up and carry two wheels, 
one on each side of tlie crane. In 
this system a crane is required for 
each two lines of pits, but these lines 
may be made longer than in the 
other syslenn without appreciable 
disadvantage, for the cranes travel 
con.sidcrably faster than a workman 
pushing the air hoi.st in the system 
first described. 

Like the molding floor, the anneal- 
ing department is sometimes laid 
out on the circular system. In such 


gage tracks whicli are laid along on/ 
side of the foundry at right angles to 
the direction of the molding floors. 
The hot-W'hccl cars arc connccUd to 
each other in a manner similar lo 
the hotmolal trains and all move 
together. This speeds up the opera- 
tions connected with loading the 
wheels. The train is o|)erated from 
a cage 'about half way from the end 
of the foundry to the annealing sec- 
tion. The* operator is ^ablc to judge 
the correct time to move the cars, 
which starit off .slowly, to give the 
workmen an oijportniiity to release 
the wheels and get clear of the train. 

Commonly the floor of the anneal- 
ing department is raised above the 
level of the molding floor. This save.s 
the expense of excavfUion. It also 
gives the workmen a better oppor- 
tunity to take ho>ld of the wheels, 
especially when air hoists aic used. 
The hot -wheel train usually runs 
along the side of the annealing de- 
* partrnent on the foundry floor level. 
Sometimes tlie tnack extends into the 
annealing department cutting it into 
two sections. These two .systems 
have the common merit of providing 
a long line of track where the cars 
may be placed so as to carry ' the 
wheels to tlie different pits. 
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Itsises the \^eels arc pitted witlit 
cranes which swin^ across the 

Fig, 36 lUustriktcs an annealing^ '"v« » — — ■■' — * • ^ * v. — ;w-* 

partwient of this type. This foundry pfac^J ' over; -the WJicels and anptHcr - .wheels in- the pit ts’ 

also utilizes the circular system in idver.* is 'placed on the pit* * , by'Ac annealer arid ‘in . aoiiw 

the mo'lding department, as may be ' Ily 'filling • scattered pits each day ries a record is kept. ol ifie 

noted by the arrangement of the, the temperature' is kept more con- - in the totp of the pit. ^ 

flasks in the foreground. Two styles slant than if an entire section of ir»g is too irregular, the effect ‘-faj|y 

of hooks for holding the wheels may , . ’/ ^ 

he noted. The wheels arc picked 
fiom the molds by hooks which take 
hold at the circumference, while they 
are placed in the pits with hooks that 
engage the hub. A hook ol the 
former style may be seen holding a 
wheel at the right of the illustration. 

The second type hook hangs on the 
•jib crane. 

The annealing pits larc steel lank.-* 
lined w'ith firebrick washed with clay. 

They are set a few inches from each 
other and the intervening space is 
filled with brick in mortar or some 
ether heat resisting and insulating 
material. The pits are heated before 
the wheels are put in tlicm either 
by wood fires, or by gas or oil. 

After the pits become heated no more 
heat is used to maintain the temper- 
ature than is given off by the wheels 
which go into them, unless there is 
a shut down of part •or all of the 
foundry. 

The depth of the pit governs the 
Mirnbcr of \whecls vv'hich it wdll hold. 

1'liis number varies considerably in 
the different foundries. Some found- 
ries have pits which do not hold 
more than 12 while the pits in other 
foundries will hold as many as 30 
wheels. However, the diameter of 
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pits wias filled at the same time and be detected by tihe color of thc oj^]^;., 


then emptied on the same day. A 
common method for scheduling the 
w^ork as it i.s placed m the pit and 
removed includes a duigram of the 
layout of the pit floor on a board. 
The locations of each i it is marked 
with a black circle and the dale the 
pit is to be pulled is indicated on 
the circle with chalk. 

Wheels are held in the pit four 
and, in some cases, five day.s. They 


on the wheel. The bes*! 
causes a red oxide >to form on. 
wheels. However, when thcM* m 
wheels coul too (piickly 
develop a blue .scale. 

Aiine.ding relieves the shriAka|^!'' 
stiains and this formerly was ithought 
to be the only function of this tre4t* ' 
ment. In recent years a 
amount of investigation has ^eri cat* 
ried on to study the effect of anneal- ' 
ii:g on the structure of the iron. It ? 
has been determined that the antienf \ 
enlarges the ferrite crystals in the 
gray-iron portions by precipitating 
part of the combined carbon as fr^': 
or temper carbon. Tihis soflen.s the 
gray portion of the casting, but. 
same effect is scarcely noticed in the,/ 
white, cliilled iron which remains aK ' 
most as hard after anneuling as be- 
fore. The results .ns indicated by the 
study of the microscopic struetiw^e,; ' 
have been confirmed by brinell hard-. " 
ness tests. The tread of the wheel 
shows a brinell hardne.ss number •. 
ranging from 450 to 500, and the 
gray-iron .section will have a hardnesiS 

Wtt 42^-=-MICIM»tBUCXUBB 6F THE QRAV-IRON PLATE OF A WHEEL BEl'OftE ANNEALING— MAONI- uumiber ranging from 120 to 210, de- 
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F1E0 100 DIAMETBBS FIG. 43->BAME AS FIG. 42, AFTER BEING ANNEALED— 

. KOTJit TUB GREATER PERCENTAGE OF GRAPHITE 

the pita is. practically Uie same in all then are taken out and allowed lo 
foundries, Wng pnly aligihtly larger stand on the cooling floor for one 
thAh Ahc standard 334rich ^hccl. . The day. This is advisable because the 
obji^ct is to provide as little spare vyheels. as taken from the pits arc 
as possible and. yet to alllow . too hbt to touch with the hands, 
at^e' clearance tor permit the wheel The Wheel at the top of the pk on 
to be placed iri |hc pit without diffi- I'oinoval will have a temperature 

¥>e- oround 800 degrees Faibr; -and the 


pending largely upon the anneal. 
Dcforc annealing, the gray iron may 
have a brinell number as high as 
300 while the number of the white 
iion seldom is lowered more than 
50 ipoints by' the anneal. From this 
it may be seen that the gray iron is 
niore sensitive to variation in the 
anneal than is the w'hite iron. 

The microstructurc of the car 
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wheel before and after anncaliikg is 
jyliown in Figs. 42 to 45, which arc 
niicrograi>lis magnified 100 diameters. 
Figs. 42 and 43 illustrate the gray- 
iron .section of the lylatc of a normal 
wheel before and after annealing, re- 
spectively. It may be noted how the 
rementite shown in the white blotches 
in Fig. 42 has broken down into 
pcarlite and graphite us illustrated in 
Fig. 43. Similarly, the effect of an- 
nealing the chilled-iron is slinwn in 
pigs. 44 and 45. The coarsely erj**- 
talinc .structure ol the unaunealcd chill, 
Fig. 44, is refined to a finer sinictnie 
as iiiay be noted in Fig. 45. 

The length of lime of the anneal 
was dcfcrmined by ex.pcrience years 
ago when praclic.illy nothing wm, 
known of the metallurgical side oi 
iron founding. 'This annealing period 
hais been little changed, altlioiigli 
smiiething has been done in the v\ay 
of designing pits to carry the siii- 
plu.s heat from the hottom to tlvj 
top and so to equalize the tcniiper- 
alure of the dilTercnt parts of the 
pit. However, tests have been started 
recently to determine whether it 
would be possible to shorten the 
length of time oi the anneal One 
method .suggested is to tran.sfer the 
wheels to a secondary ])ii alter Miev 
h'SVe soaked in the first ])it for al>out 
one day. A diagram ol a teinper- 

alurc curve taken at the huh of the. 
fourth w'hcel from the lop of a pii 
is .shown in Fig. 3‘^. This indicaKs 
that the wheel went into the pit at 
sliglttly Ic'^s than ItsOO degiees Fain. 
W'hich is the average temperature at 
which wheels are pitted 'riie wheel 
then cooled with coiiqiaralive rapidity 
to the region of 130(1 degrees when 
the cfK)ling gr.'ulnally became slower. 
Fv;r several hours the teniperatnie re- 
naiiicd almost stationary around 1250 
degrees. This same slow rate of 
cooling would have (untiniied 
throughout the rcmaiiidei of the an- 
neal if the wheels had been allowed 
to stay in the pit. and after three 
more days the wheel would still have 
been hotter than 800 degrees. This 
would have shown a drop in three 
day.s about equal to the drop in the 
first third of a day. However, after 
the wheels had soaked 1230 minutes, 
or jyligJitly more than 20 hours, and 
were cooled to a temperature below 
the recalcscencc point, the wheels 
were transferred to a specially de- 
signed secondary pit which allowed 
them to cool more quickly. More 
detailed data is being acquired on thi« 
method before it will be pronounced 
a successful procedure. 

From the pits the wheels arc taken 
to the clcaningj^toom. This depart- 


THE FOUNDRY 

luent IS not elaborate in any car 
wheel foundry. The treads of the 
wheels usually need little attention 
and it is comparatively easy to clean 
the sides of the wheels. Hoth hand 
cleaning and sandbla.sting arc used 
in remove sand from the sides of the 
aheeU. The sandblast machines 
r>ed all are ol similar design. 'I'lie 
prncidiire nmy host be described by 
leferring to Fig. 40 which shows a 
wlicvl in ihe sandblast. A wheel is 
udled into the coiiipartment and the 
door Is closed. 'Phe operator then 
Innis on the bla.sl whicn strike- the 
wheel a.s it is revolved by Ihe two 
gioo\ed rollers in the floor, on which 
i( rests These rolleis are moving 
c(»iilnmall,\ and .ittention need not 
I.e en to se( whether llie wheel is 
ii\olviiig After the blast li.ls been 
opeialing for approxiin.ilely 10 -wc - 
oiids, tlie fipei'uor .shuts it otT aiul 
1 .'lists ilu' door. A workman pulls 
(•111 tile wheel and plaee.s it ready to.* 
the weielting oj.m alion. wliile another 
lolls a second wheel into the sand- 
blast and closes the door The com- 
plete cscle of operations is over in 
less til. Ill .1 minute. 

Vs liHs been noted in describing 
tlie ton*r*i»iing cbiller. the use ol this 
style cliilie’ necessitates grinding llie 
Head and llaiige to icmove fins, 
h.ven with the solid cfiiller, a grind- 
irg machine frerpienll) is reejuired 
to i.dse off little ^liilt^ anti fins on 
tlio H.mge ( )nc‘ ol these inacliines in 
t peration i> illiisiralid in Fig. 41. 

I'he abrasiM' wbeti. sbovMi in the 
backgronml tnniv coiitfnnaIT> In its 
iioinial jiositio'i the cai wlieil does 
not touch tills ie\ol\iitg wheel C’oii- 
lact is tiiade by tlu tij»eratoi v\ bo 
iiU3\cs tile wheel hn'wanl bs pressing 
the lever on wbicb bis ft>ol resl^ 
The wheel is ^liiltid sidcwav.- by llic 
lever in tlic niaii’s left hand With 
I'is right band lie slowly revoKi.. lb.' 
wheel. 

4’he coinplele fqier.itioiis in the 
iiKiimfactiii e of tlie wdieel lia\e been 
outlined, but the win els are M.>t 
leady for .vhiinneiii to the ruslomer 
for they in i.st first stand .i rigid in- 
.^fJtiction by a rej»resentati\ r of tlic 
lailroad to whom they are »o be 
shipped. These tests wdll he destrihed 
in a future article of this series. 

British Foundries Feel 
Automotive Drain 

The British molders’ strike of last 
autumn has had a singular sequel in 
the StaiTordshirc district, which is a 
great center for the manufacture of 
rolls^ and heavy mill machinery. In the 
heart of the iron works district a* 
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Tipton, some of the largest automobile 
manufacturing companie.s have their 
headquarters and they arc largely under 
the management of managers trained in 
Ainerira. These concerns arc aiming 
at the largest possible mass production 
and, being short of molders, they have 
not hesitated to offer the men wages 
largely in excess of those which fontitM' 
the basis of the recent settlement. 'Phe 
molders at the roll casting work.s arc 
highly .skilled men able to earn about 
$1*).70 a w'eek. but under the 1 beral 
terms offered by the motor builders 
they are now- able to earn as much 
as J35.46 a w'cek, and they have, ac- 
cordingly changed their employment. The 
roll founders arc not disposed al^ pros 
eiil to outbid the motor hnilders and’ 
as they have lost a number of tlicii 
iiicn, tlic production of heavy rolls ha: 
been reduced. 


Little Mugnesite Imported 
Last Year 

The production of magnesite in United 
Slates in FM9 was about 30 jicr cent 
less than in 1918, but nevertheless was 
greater than any year prmr to 1917. 
'Phe oiitimt of crude magne.sitc wm.s re- 
ported by the geological ^llrvey to have 
been lo2,000 tons in 1919. It is tliouglil 
that the large ])ro(lnctioM should be .sat- 
isfactory and encouraging to donie.stie 
lirodiieers, for even as late as June, 
1919, It was expected that receipts of 
foreign magne.site would practicallv ter- 
minate the domestic industry. The im 
jiorts were not received as expected and 
the demand for magnesite for refrac 
tories .ind ]ila.stie wares had to be sup- 
))lied fn»m domostie sources. 

Toledo Bra88 Foundry 
Nears Completion 

The Nonferro Foundry & Pattern 
Co., l,Vil West Bancroft street, To- 
UmIo, O.. wliicli recentlv was incor- 
porated, has a plant wbicb it is equip- 
ping with machinery and tools for a 
complete foundry and pattern shop. The 
company expects to be in full operation 
soon, and will manufacture brass, bronze 
and aliffninuni castings ; wood and 
metal patterns. Officers of the company 
are : President and general manager, 
F. G. Simon ; vice president, R. P-p- 
pich; treasurer, 11. J. Badhorn; .secre- 
tary, Jo.seph Huthcr, and assi.stant sec- 
retary, R. Rellinger. P. A. Gaynor, 
former manager of service and sales 
for the Bryan Pa^tleni & Machine Co., 
Bryan. O., will hold a similar position 
with the company. 


The Independent Ppeumatic Tool Co^ 
Chicago, has removed its Detroit office 
from the Davjd Whitney building \o 
the Garfield building. 



Heat Treatment Vital in Welding 

The Size, Shape, Weight and Material oi Which the Casting Is Com* 
posed Are Factors in Determining How High the 
Casting Should Be Preheated 

BY GEORGE B. MALONE 


knowledKe and skill re- 
quired to weld eastings in 
any kind of metal is one 
of tlic important 

accomplishments a foundryman can 
po.s.sess today. In many cases it is 
po.ssible to salvage an expensive cast- 
ijig; a practice and ])rf)ces.s unheard 
of a few years ago hnriiig the war 
period, welding w'as practiced more 
extensively than ever before on ac 
connl of the abnormal deinaiul for 
all kinds of castings. Millions of 
pounds of castings were salvaged by 
welding, and accoipled by the govern- 
ment inspectors as being perfect in 
every particular. The writer reipaire<l 
over 2,000,000 pieces in one of the 
large industrial plants. The aggregate 
‘■aviiig of the company from these 
operations amounted to a 

week. Many fnundrymen have yet to 
learn that a large proportion of the 
eastings u.sually consigned to the 
scraji pile can he made commercially 
jicrfoct by the welding process. 

A large eompany with which the 
writer is familiar, which maiinfactutev 
pumps, w'uuld not permit any of its 
castings to be welded until a few 
year.s ago. If a pump cylinder was 
slightly porous it was brazed. If the 
brazing operator wa- lucky enough 
to save the cylinder it would be 
camouflaged by painting, etc., and 
forwarded to the customer While the 
liractice is common, i: is the writer’s 
Opinion that braz'ng .‘‘liculd not he 
employed except for making minor 
repairs to castings. In t'he first place, 
a niicrosco-pic examination will re- 
veal hair-line crack.s in brazed sec- 
tions, and, in the second place, all 
ihe time and labor spent in prepar- 
ing the casting for .brazing will be 
lost if the job doe** not turn out 
satisfactorily.* 

Importance of Preheating 

The proper way to ropa*r a cast- 
ing, particularly a cylinder, is to pre- 
heat it and then weld it. The tem- 
perature to which any casting should 
,be preheated depends upon it-? shape, 
.size, the .purpo.se of the preheating 
aftd the metal of which the .piece is 

Ftom a paper read If the PbUadelpbla conYeotUw 
of the AiMriean iroiiDdryii»D*a uaoctatftto. The 
.’utthor. UjMNKe B. Malone, 1i eonnected with the 
Reyhnne Steel cMlhS Bayonne, N. J, 


made. I'o illustrate the difference 
in prelicatiiig tempcraliires, consider 
first a heavy piece of cast iron the 
shape of which sliould not produce 
any contraction strains while cool- 
ing, . 111(1 then consider a light enm- 
plicate<l casting like an automobile 
cylinder In tlic fir.st tase it is ovi 
(lent that tlie purpose of preluMliiiig 
Is to save gas and labor, and that the 
lire heating temperature can he raised 
to .1 clierry reil hecansc there will 
he no danger of distortion or crack- 
ing. In the second case the condi- 
tions are entirely different, the pro 
heating must not he carried to so 
high a drgree a's to warp the cylin- 
der hut must he carried high enough 
to permit the ca.sting to contract with- 
out cracking when cooling. 

Jl\'ldwo Large Steel Castings 

III this case, the ar.ounl of gas 
saved by preheating is negligible In 
♦he first ca.sf the temperature may 
vary from 12')0 to 1500 degrees I'ahr.. 
while in the second ca.se it should not 
exceed 800 degrees Fahr. In other 
cases where the style or type of 
cylinder is quite simple a lower tem- 
perature is ‘‘ufficient. To attain the 
highest degree of efficiency, the de- 
gree of heat should he measured by 
.some suitable recording instrument, 
(ireat care must be exercised in wield- 
ing hollow' castings such as radiator 
castings, water hacks, etc. Thfs type 
of casting must invariably be pre- 
heated. rile only special instructions 
that, can he given in these cases are 
that the welder use all precautions. 

Large steel castings may he welded 
without preheating, where wear is 
not a factor. It is .preferahle. how- 
ever, in all cases, particularly where 
iron or steel castings lie in a damp 
place, or where they are subjected 
to inten.se cold, that they he brought 
to the welding temperature .slowly. 
The reason for this is that as soon 
as the welding torch is applied to a 
cold ca.sting the chances for crystal- 
lizatroii arc good and not only will 
a poor weld result but in a great 
many casc.s the casting will be ren- 
dered unfit for use. 

The salvage of small castings by 
the welding process is something that 
Bhoutd receive more consideration 


from the foundrymen that it does 
at the .present time. All foundries 
figure a certain percentage of lost 
castings. Thi.s loss can be redticeid 
to a iniiiimtim and large savings made 
financially if the foundrymen will in- 
stall welding equipment. The foundry- 
man who has noT yet installed a 
w'clding outfit is ax far b^ind the 
tinie.s. ill the wTitcr's opinion, a.s the 
printer who is using an old-fashioned 
hand press. 

(xrcat care must be exercised in re- 
pairing brass and ibronze castings by 
the welding proces.s. The following 
incident, which took place in a plant 
making pri.stol.s for trench w^arfare il- 
lustrates this point. The ,pi.stol grips 
were made of ibronze. The maker 
was at his wit’s end to know how to 
reclaim castings which contained 
<and holes w'hen received from the 
foundry. The writer wa.? 'consulted 
and upon visiting the plant found .that 
the tool department, wliich bad ohargC 
of all welding operations, was using 
Tobin bronze on the job. When the 
grips were polished they showed a 
bright yellow streak »wherc the weld 
was made. The government inspec- 
tor would not pass them and hun- 
dred *> hail ibecn rejected. The diffi- 
ciiUy was overcome by using a weld- 
ing rod carrying a higher copper con- 
ic n than the metal in the casting. * 
After personally welding ten grips 
they were polished and placed before 
the inspector who passed them. 

\\ hen it is desired to weld a cast- . 
mg, a welding rod of the same, anal- 
ysis as the casting .sh'ould he used. 
Little difficulty will then be experi- 
enced in salvaging castings. This is 
particularly true in the erfse of braes 
or bronze castings which may have 
to (be polisihcd. They will sbow a 
different color at .the weld if this 
precaution is not observed. 

- JVelding Monel Metal 

Many foundrymen have experienced 
difficulty in welding monel metal 
castings. They are really not any 
harder to w^eld than the ordinary 
iron c.Tstings if the proper procedure 
is follow'ed. The analysis of monel 
metal shows a large nickel content 
and u nickel casting cannot be welded 
without preheating. On account r"' 
the combination of conoer whli 


^ ^ 
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in irionel metal it i$ apparent that 
the casting must be brought to a 
rather high temperature, say 1600 de- 
grees Fahr., ibeforc the weld is at- 
tempted. After the casting has been 
welded it should again be brought 
to approximately 1500 degrees Fahr., 
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and placed in hydrated lime to pre- 
vent any air from getting to it. 

In many cases the foundrymen will 
tell yuu that when the weld was made 
the casting looked sound but 10 min- 
utes afterward it was cracked. The 
reason for this is that proper care 
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was not taken with the casting after 
the weld was made. It should have 
been allowed to cool slowly under 
a covening of hydrated lime which is 
the best substance the writer is ac- 
quainted with and which he always 
uses for this purpose. 


Q , ' § 

How and Why in Brass Founding f 

By Charles Vickers 1 
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Qas Fittings Stand High 
Pressure Test • 

Can you please inform us in regard 
io the jormula for inis fittinfjsf Can 
this alloy he made to retain a ivater 
pressure of 40 pounds per square inch, 
and Gan it be cast hy the ordinary meth- 
ods in use by wanufaeiurers of plumb- 
ers* supplies f 

Gas fittings are getierally made of 
scrap metals because the price at which 
they arc sold does not permit the use 
of new metals. Yellow brass chips and 
yellow brass ingot are suitable material 
' for this class of brass castings. How- 
ever, if a new mixture is desired, the 
' {oHowing alloy will be suitable : Cop- 
per, 66 per cent; zinc. 30 per cent; lead, 
2.50 per cent, and tin, 1.50 per cent. 

Yellow brass of the above formula 
ought to withstand pre.ssurcs of 40 
pounds per square inch, provided it 
contains no alumimim as an impurity, 
and is cast free from zinc o.xicle. How- 
ever, it cannot be expected to with- 
stand 300 or 400 poiugls per square inch 
pressure. A few castings might stand 
these pressures, but unless the alloy is 
handled very skillfully in melting, mold- 
ing and pouring, the production loss 
will be high due to failure under 
hydraulic pressure. 

The methods used by makers of 
plumbing good.«i arc correct for any 
alloy of yellow brass. Pour the metal 
strongly at a lively temperature, always 
keeping the heads filled. Needle vent 
the tops of flanges, and draw parting 
vents from all angles of the castings 
to the sides of the flask. 

Shrinkage Defects'^pn 
Aluminum Castings 

iVe have seat for your information 
an aluminum steering wheel spider, of 
which we have had a number of rejec- 
tions on account of the blowholes which 
can he noted on the upper, polished 
' surfaces. Any suggestions you may see 
, fit to make regarding the cause of these 


defects, and ivhat must be done to avoid 
the same, will be greatly appreciated. 

All inspection o£ the casting shows 
that one ti[ the arms is comparatively 
heavy, that it is bored out and the 
metal appears to be sound. The hub 
oi the wheel is cored out and the walls 
arc comparatively thin. The heavy spoke 
is iirobably the one «m which the gate 
iv placed, because il it was not fed by a 
rather large sprue or a riser, it would 
shrink \isibly, and the eastings would 
be rejected in the loiiiulry. It is note- 
worthy that in the case of the sample 
seni, the spoke directly in line with the 
heavy spoke, lads to show any of the 
“blowholes” visible mi the iwo .spokes 
at right angles to the hea\y member. 
.Ml of these spokes are separated by 
die thin hub with the resiill that a 
rist r or sprue on the heavy spoke would 
not bo able to supply metal to fied the 
shrinkage of the oilier spokes. 'The 
spoke that w'ould have the best chance 
to be fed is the oii'- that forms a con- 
tinuation of the heavy spoke; the one 
opposite, and in the case of this sam- 
ple, that spoke i.s free Irom defects. 
This leads us to believe the dilTitiilty 
is enlirely one of shrinkage; alutniniirn 
>lirinks difTcrcntly to brass, the outeclic 
appears to collect in little pool.s, in cer- 
tain places and when it drains away to 
supply shrinkage at some lower point, 
small globular cavities are left under 
I he congealed skin which arc revealed 
as blowholes when the skin is cut away. 
VVe are assuming that this casting was 
made with the face in the cope, that 
the hub core w'.as .set in the drag. 
If the molds can be rolled over after 
closing, so that they arc cast face down, 
there will be no more trouble with these 
cavities on the finished side. It the 
core print is made long and tapering 
so the core will wedge itself in the 
print, it will hang. It w'ould he neces- 
sary' to use a deeper 'cope than at pres- 
ent 'and this would give more pressure 
on the castingrs, which is needed. Alu- 
minum being onc-third as heavy as 


brass requires two-lhirds higher cope to 
get the proper pressures. It would be 
advisable to try the effect of a larger 
‘‘priic carried 3 inches higher first, and 
if this is not satisfactory it will be 
necessary lo connect risers to each of 
the spokes to in.siirc their being properly 
fed, when the difficiilty now experienced 
will be overcome. 

Wants High-Strength 
Aluminum Bronze 

li'e are making castings of aluminum 
hronse containing 10 per cent aluminum 
and obtain 56,000 pounds per square 
inch tensile strength, with 40 per cent 
elongation. ICe would like to learn if 
it is possible to produce an alloy hav 
xng 80,000 pounds tensile with 52 per 
cent elongation, and if so how it i\ 
made. IVe would also like to know 
whether aluminum bronsc resist the 

action of acids in pickling tanks to such 
an extent that it might be considered a 
good acid-resisting alloy. 

There is no alloy of copper and alum- 
inum known, that in castings will pos- 
.sess a tensile of 80,000 pounds per 
square inch with over 50 per cent 

elongation. The tensile strength of the 
bronze now being made can be in- 
creased by the addition of iron to the 
mixture, but the elongation will be 

diminished. The strongest alloy 

aluminum bronze so far developed con- 
tains approximately 4 per cent iron, M 
per cent ' aluminum and the balance 
copper, .\lutninum bronze has a good 
reputation as an acid-resisting metal for 
use in pickling tanks. 

High Speed Bushing Heavy 
Duty Alloys 

We desire to learn which is the best 
alloy to use for bushings to be used in 
connection with machinery running at 
high speed and under ^xeavy load. We 
would like to know if a hard phosphor 
broHse or a highly leaded bromse is the 
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best. Our sUggestian ts a bronze of 
the foUavmg formula*, Cof^per, 84 per 
cent; tin, 10 per cent; lead, 3 per cent; 
sine, 3 per cent. 

If the bushings are to be carefttlly 
fitted to the shaft that is to run in them, 
a hard bronze would be more suitable 
than a leaded bronze, provided also that 
it can be properly lubricated. Under 
such circumstances a heat-treated alum- 
inum bronze carrying 10.50 per cent 
aluminum has given excellent service. 
If the bearing is poorly fitted, and as a 
consequence has to “conform” to the 
.shaft, a leaded alloy should be used; 
a suitable one being Ex. B metal as 
follows: Copper, 76.80 per rent; tin, 
8.00 per cent; lead, 15.00 per cent, and 
phosphorus 0.2 per cent. For a well 
fitted bearing the mixture suggested in 
the query would be a good one to use. 
Elephant bronze would also be suitable; 
the alloy follows: Copper, 85 per cent; 
phosphor copper, 0.50 per cent; tin, 
10.50 per cent; zinc, 2.50 per cent, and 
lead, 1.50 per cent. 

Too Close & Sand Causes 
Blow Holes 

IVe arc casting housings for automo- 
bile starters and are experiencing diffi- 
eult\ ^viih blozv holes, JPill you kindly 
inform us if the use of a mixture of 
Sandusky sand with Neivport sand 
would prevent this bUnving, HV use 
No, 12 aluminum. 

If the blowing is due to the use of 
too fine a sand, an admixture, of a more 
open grade will remedy the trouble. 
Sand used fur molds for aluminum 
should be fine and yet open in texture 
so the gases can pass through the mold. 
If the gas is unable to pass through 
the sand, it will pass through the alum- 
inum, and it will do this much more 
readily than in the case of the heavier 
ir.etals. 

If when the sand is dried water soaks 
into it quickly, it is free venting, but 
if the water rolls down the slope and 
runs away from the sand, the latter 
is too close and had better be dis- 

arded. If the sand is free venting and 
still causes blown castings, ifien it is 
cither being- worked too damp, or the 
molds are being rammed too hard. A 
combination of clayey sand, hard ram- 
ming and too much water will always 
cause trouble in molding operations. 


Charging .Britannia Metal 

ore. making ^leUngt of bntmnia 
tnetal of the folloxving composition: Tin, 
88.510 cent; copper, 3.70 per cent, and 
antimony, 7.40 pet^ cent. We melt m a 
pfumbago crucible and would like to be 
adpised as to the kept, manner of charge 
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ing the various metals into the crucible. 
Also, what ffu.v should be usedf 
The best way to make the alloy would 
be by the use of a hardener, which is 
first produced as follows : Melt 37 
pounds of copiicr, in the crucible, or 
any part of 37 pounds according to the 
size of the crucible, but it must be 
remembered that the same divisor used 
for the copi)er inu-st be applied to the 
antimony also. Supijose the crucible 
wdll hold 250 pounds of tnetal. Melt 37 
l»ouiids of copper and when thoroughly 
liquid commence adding 74 pounds of 
antimony. The latter must be added to 
the copper gradually, with intervals of 
waiting as necessary to permit the metal 
to regain its lost heat. When the an- 
timony is all added, there will be 111 
pounds of molten metal in the crucible. 
To Ibis add an equal amount of tin, 
or 111 pounds, then pour the hardener 
into ingot.s by dipping it out with a 
ladle. The britatmia is then convenieutl> 
made by siniplv melting together 77.80 
pounds of tin, with 22.20 pounds of 
hardener. By this method, a better al- 
loy will be produced. The various 
metals will Jie alloyed better, as they 
will be more intimately mixed. For a 
itux use tallow or tallow and rosin, 
scattered on the molten surface. This 
will reduce the dross to a powtler 
which may be skimmed off without great 
los.s of metal. 

Rccommende Types of 
Melting Furnaces 

IVe occasionally make a little bra^s 
zeork and have tried to melt the same 
on a forge, using a crucible and scrap 
brass. Wc desire to kmm if tor can 
improve upon this practice by rigging 
up a little cupola and melting the brass 
with coke in the same manner as lec 
melt cast ironf Also, we sometimes 
moke steel castings, hut not in quantity 
to justify the expense of putting in an 
electric furnace. Can steel be melted 
satisfactorily in a cruciblef Wc would 
turn out about 4 fmw a month. 

Melting bras.s on a forge is very un- 
satisfactory and .should be abandoned. 
A regular brass melting furnace of a 
size suitable to care for the work shotild 
be installed. Whether it is fired with 
oil, gas or coke wdll depend upon which 
fuel is most convenient. It will not 
pay to attempt to build a brass fur- 
nace unless the details of construction 
are thoroughly understood, as it will 
cost more to build than to purchase 
one. While brass can be melted in a 
cupola, .this method should never be 
adopted except under stress of circum- 
stances, as in the case of an extremely 
large casting. It is not feasible to melt 
brass , hi contact with sulphur containing 



fuels, because it will cause holes > *0 / : 
appear in ihc castings. Steel , 

can be commercially produced froiii. ' 
crucibles, and have been for many years* .. y ' 
but the electric furnace is now pre- i ' 
f erred. An oil-fired furnace of the ! 

Noble type, much used in Milwaukee, '\J\ 
would be suitable for melting the steel (] 
in cruciblc.s. This furnace consists of 1^: 
a rect.aiigul.ar hole in the ground lined ^ 
with firebrick and connected to a stack. 

It is covered Vith bungs of firebridjf. 

The pan type of burner is general^ 
used. 

Aluminum Alloyo for Free- ;; 
sure Work , 

, y /i 

We have experienced cousidcrobif i,'* 
aifficulty in making aluminum casting^ 
to be used as floats in a machine used 
in making distilled water. The castings /'% 
ore 6 inches long and 3 inches in diam* 
cter, with zvalls ^«-inch thick. They, are 'f. 
cylindrical in form with one end Pfosed,,‘. 
and a y^-inch hole through the center 
of the other, and they weigh 13 ounces, 

The difficulty zve experience is due to «; 
leakage, as the castings are subjected to 
4 pounds per .square inch zmter pr'C'S’* 
sure. We have used practically pure 
nlummum, also auto crank case scrap, 
but all the floats leaked, as the heavy 
zvatcr pressure appeared to farce fhd' 
liquid through the walls of the castings, 

It has been suggested that we add gUf} . . j 
limony to harden the aluminum ^ "f j 

clo.te the pores. Any suggcjtthn - 

he appreciated, . 

'• ' 

Both pure aluminum and scrap alumjj 
inum are uusuited as material 
which to make castings to withstai)^^ 
pressures. Pure ^itminum, meaning 
this term commci*cial aluminum, is 
open in character to be used for tHw \| 
purpose and scrap aluminum is too un- /■ 
certain in composition. For pressui^ 
castings it is necessary to use an alloy ^ 
high in copper, as the copper hardens 
the aluminum and closes its pores. An- 
tiinony is not suitable for this purpose, , 
for w'liilc it hardens copper, it does net 
act the same with aluminum, it is in fatt^; .'J 
an undesirable addition to the light 
metal. For pressure castings of alum* ■;;j 
inum an alloy of copper 12 per cent; 
aluminum 88 per cent finds considerable 
application. Owing to the high per- '5 

centage of copper it is slightly heavier ? 

than the regular No. 12 alloy containing i 

8 per cent of copper, and as weight ap- '■ 
pears to be a factor with these castings, 
it would be well to try an alloy of 
copper, 2 per cent; magnesium, 2 per 
cent, and aluminum 96 per cent, which 
has proved successful as a pressure re- ' i 
si.sting aluminum alloy. It has the ad* i 
vantage of being of low specific gravity 1 

and would appear to be suitable. * 4 



Electrical Melting of Alloys — -VI 

Electric Furnaces of the Indirect-Arc Type Have Proved Successful for Melt- 
ing Zinc Bearing Alloys When the Bath Is Agitated 
to Prevent Local Heating 
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charge ini mediately under the 
are limit.s the eeunomical 

use of dircei-are elect rie lur- 
naces t(> alloys containing not much 
over 5 per cent zinc, as wa*' shown in 
previous articles. Likewise a similar, 
though less intense, i)vcrhcalinn tjenirs 
under the® arc ol an indireel-arc fin- 

iiace. This limit s the economical n^c 
of the indirect-arc furnace to alhns 
with not much over 15 per eent zinc. 

Therefore, the types of electric fur- 
nace best suited to melting steel fail to 
solve the problem of melting yellow 
brass. The cause of this failure lies 

in the fact that to get good thermal 
efficiency heat must be supplied rapidly, 
sc rapidly, in tact, that condiictiou 

throiigh the metal will not carry it 
away fast enough to prevent local over- 
heating near ^such a concentrated and 
high-tomperaiure source oi heat a-> the 
electric arc. 

The trouble from local overheat nig 
could be overcome by adopting a dif- 
ferent type of furnace to cut down the 
rate of heat input, or to supply a less 
concentrated heat. If it is decided to 
employ the arc furnace, the rate at 
which heat may be distributed tlirough 
the charge must be increased without 
r\^ecreasing the rale of heat mpul. 
several workers were developing brass 
furnaces of the iion-arcing type and, 
in order that all types might he irii-d, 
the bureau of mines took up the study 
of the are furnace. 

Distnhulini/ the /feat 

The logical way to distribute the 
heat through the charge is to stir the 
ir.ctal. This should overcome the sur- 
face overheating due to hotter, and 
hence lighter, metal staying on lop of 
the melt. It is obviously easier to do 

‘ this in an indirect-arc than in a clirect- 
arc type furnace where the arc is 
nearer to the metal. Since complicated 
construction in the hot z(jne of an 
electric furnace means a furnace of 
low reliability, stirrers in the melt are 
useless. The lo^cat method for the 
avoidance of local overheating seemed 
to be to stir by moving the whole fnrw 
pace, since such stirring can be done 
by means located wholly outside the 
furnace. 

StassanoN first indirect-arc fur- 
naces (*) for mctling steel were dc- 
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signed to give some agitation of the 
bath. The lurnare liatl its upright 
axis at an aiigb willi ilu* v'erlicai, so 
that by turning ii anuiiid mechanically, 
a gyratory motion was set up. The 
aiTfingemeiit of ihe fimiaee is shown in 
h’ig. 1. Of the later Slassaiuj install.i- 
tioiis some were made *'«lationarv and 
s«.me movable. 

The Weeks (*^) fiirnaee is another 
ir.direcl-.irc furnace s«»*movmted as to 
lie capable of motion. It was desigiu-'l 
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lor ziiie smelling and was tested by 
liaiiseii at tlie works of ihe Gen- 

eral ivleciric Gj., Schenectady, X. Y., 
in l‘I10. This furnace, shown in Fig 
2. is a cylinder laid on its side, with 
two electrodes for single-phase curreiU, 
one extending through each end. The 
elect rodc.s are held by supports separate 
from the rurnacc shell and not moving 
witli the shell The mounting of the 
hiinacc on rollers was evidentlv 
planned to allow turning the furnace 
over fnim time to lime so as to in- 
terehaiige roof and hearth to equalize 
wear on the refractories, rather than 

*Staf(sano. R.. U. H. I'nU^nt TOtilon; Application 
of ihf Elfctrlc Kiiroucf to Hldwiniy. Tranii, \m. Elef- 
trorhem. Sor., Vnl. J.'i. lUOO. p. 70. 

♦•Weeks, V. A., V. R. Patent 9^0511. 

♦••H»n.‘ien. C’. A., Electric McHIiik of Copper and 
Rraaa. IVnna. Am. Inat. Mctali. Vol. 0. 1912, p. 110. 


to keep it constantlv in motion. Two 
heats of copper vv(‘re maile in the fur- 
nace, operated stationary, but no brass 
was melted. The (iciieral Electric Co. 
then tried a stationary Stassano furnace 
lor brass. This was soon abandoned 
and a dilTcrent tvpe of furnace was 
.idoptcd. 

Xo trials of brass melting in the 
moving form of Stassano furnace have 
been recorded Since none were made 
in the Weeks furn.ice it appears that 
the idea of avoiding surface overheating 
through stirring a melt of brass by 
moving an indirect-arc fiiniacc while 
miming, Diiginaled with the bureau <»f 
mines 'Die first experimental te.st of 
ibis process w'as made on Aug. 25, 
l‘M.S, ill the little .L5-kilowatt, 125-pouiul 
rocking furnace shown in Fig. 3. This 
Inrnace was designed to rock coii- 
tiiiuallv while melting The electrodes 
wcie supported hv the end of the fur- 
nace and moved with it. 

The furnace was rocked back and 
lorili by hand as soon as the charge 
started to melt. The motion at first 
was thniugli a small angle, then 
through a gradually increasing one as 
the charge melted, till, when all the 
metal was melted the furnace was 

lucked as far each way as was pos- 
sible without allowing the metal to 
run up against the charging door. 

Ki'xnits int/i Red Brass 

'I'he idea f)f stirring the metal 
worked out nicely If the furnace was 
l ot rocked, it acted just as other sta- 
tionary indirect-arc furnaces act, gen- 
eiating a high pressure of zinc vapor 
v\'hen yellow brass was melted, and 

showing a high metal los.s. When it 
v\ as rocked properly, local overheating 
of the surface was avoided by the stir- 
ring, the furnace could be kept tight, 
Mid the metal losses were low. Yellow 
brass ingot was melted with 1 per cent 
loss. Manganese bronze chips that 

gave 7.2 per cent net loss in an oil- 
fired crucible, gave 3 per cent net loss 
in the rocking furnace. Ingot con- 

laining 25 tier cent zinc gave O.S per 
cent lo.ss, red bra# chips 1 per cent, 
red brass scrap 0.5 per cent, red brass 
ingot 0.2 per cent. 

The furnace ran on red brass, 
poured at about 1200 'degrees Cent, at 
the rate of 375 kilowatt hours per ton 
for 10-hour operation, and 325 for 24- 
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hour operation. .The con* 
sumption of graphite elec- 
trodes wa.s about- 3 pounds 
j)er ton. Not only was the 
metal loss practically as low 
as it wa.s in electric crucible 
lift-out furnaces, but the 
power consumption wa.s 
cxtraordinarly low for so 
small a furnace. Washing 
the, roof portion with the 
metal absorbs the heat that 
in stationary furnace > is 
stored in the roof at a 
temperature higher, than that 
of the bath. Leak.ige of 
heat from the ronf is thus 
decreased. Internal Iieating 
of a charge i.s tlic mo'^t 
crticient way to heat it. and 
the rocking iiirnace might 
he said to accomplish the 
ei|uivaleiit of internal licat- 
ing. Ksince intermittently the 
charge is between the source 
of heal and practically all 
liic furnace wall. It ap- 
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tached to the ends of tte 
furnace. Flexible leads and 
water hose allow the elec- ' 
trodes and water-cooled 
er.s to be moved back and ; 
forth to control the arc, and ' 
to be drawn hack out of 
harm's way while charging. 
The door which was made 
rather large to allow rapid 
charging, is taken completely 
off the furnace by a small 
jib crane before charging. U 
was decided that an attached 
door cither would be in ihe^ . 
way or would radiate heat 
to the discomfort of the 
operator while • charging. 
The pouring spout is locaterl 
beneath the door. The door 
need noi be removed during 
pouring. Since the furnace 
can be rocked to any desired 
position the orifice can be 
turned uppermost for me- 
chanical charging from a 
charging bucket. The fur- 


peared that this typo olTerod 
one practical s()liiti(»n of the pioMcin ol 
finding an electric furnace that -vt/iild 
operate on yellow brad's a*' well a-j mu 
alloy.s low ill zinc. TJiroiijjh the co- 
cperalioii of the l)etn>it Kdison (‘o , 
llctroil, the hiiiean ol minc') was alile 
to carry the e\peninent woik further 
This was done in a 1300-poiind 200- 
kilowatt rocking inniace installed at 
the plant of the Michigan Smelting 
Hehning Co., ^Detioil. This Inrnacc 
was started on May l‘M7. It was 
tilted endwise, .ls well as rocked, in 
order to secure the in.ixiininn -tiiiiii.i 
Tlie experiments have been drscrihed • 

/.02 k .' Mi'll my Loss' 

The tests covered alloys containing 
iKjrn 0 to 30 per cimt zinc and 0 to 
ptr cent lead. The metal loss on 100 
loiii of d^ffereiii alloys averaged I S 
per cent less than that on the idcTitical 
amounts of the same alloys melted In 
coke-fircd crucibles in the same plant. 
The alloys were found to be thoroughly 
mixed by the stirring action of the 
furnace. The 130()-p«>nnd fil^iiacc pr.i- 
dneed 3 to. 4 ton? of red hras.s, poured 
at 11. SO degrees Cent., with a power 
consumption of 335 kilowatt hours per 
ton, on one .shift of 10 hours’ open 
tinn. If melted 0 ions at 26(1 kilowatt 
hours per ton on a 24-hour c^peration. 
Both of these sets of figurc.s are ba-^ed 
on operation imdc% the handicap of 
foundry delays in. pouring, waiting for 

•Glllett. H. W,. and RItoadii, A. &. Stehlng BnM 
til a Bocktng Eleetrie ITUmace. BtilL 171, U. 8. Bur. 
Mlnrt, 1918. A Roeking Rlertrlc Bnas Fuma^, Jour. 
Ind. Cng. nirm., Vol. 10, 1918, a. 4R9; Foiindiif, 
V<A. 46, 1918, p. 814: Braag Wori£ VoL 14. 1018. 
p. 817: Mat. * iSiem. Bng.. VoL 18. 1918, p, 688. 

H. W.. M bahr. L M., tl. B. Patent 
1801884. Oniatt, U. B. Patent 1801885. 


ciano.s, and the other usual causes. 

'Phe mcking furnace was patened(**) 
.iiid the patents as.sigtied to the seen-- 
lary ul tlu- inlciior :is trustee Krc<* 
licenses to otic-rate nndt i the patent*' 
are granted on the rccommendalion of 
till* hurt an of mines A liccn.se w.is 
taken out In the Detroit Klectric Fur- 
nace f'o, Detroit, which has iiicortio- 
rated in it.s desi.uin the imiirovcmcnt « 
iliat w'cre indicated Iw the tests of the 
e\ peri menial fnniac'e 

1'he Detroii rocking furnace has been 
dcvcrilud b\ Si lolni (*) and i'* 



shown ill Figs. ami 6. which .show 

the general const ruction ot the fur- 
nace. It is a cylindrical drum, lying 
on its side, 'but tilted a little in the 
.Huppofting gear -rings to cause a' greater 
stirring of the charge. The electrodes 
enter from the ends and arc supported 
and adjusted by holders and slides at- 

*8t. John. U. M., mif Detroit Rocklns Fumafe for 
UeltldR RnuM and Brome. Metal Ind.. Vol. 17. 1919. 
p. *90, 


i.ace i*? rocked by a small 
electric motor and the nwersal of the 
motor is automatically controlled by elec- 
trical contact. The change tn the angle of 
rocking, that is. the time interval at 
which the motor is reversed, is controlled 
by the position at which a pair of arms 
arc .set on the rocking controller, shown 
nearest the switchlioard in Fig. 5. 

Special Liuitiy * 

The furnace is lined with a layer ot 
c«»rniidite brick, a \ery refractory liricki 
higher in aliiinina (AbOj than ordi- " 
n:ir> tirebrirk. Next to this is 
iiiiennetliate layer of less refractory 
firebrick chosen for its heal insulating 
properiie.s. The outer layer, next the 
shell, of brick made frcmi infusorial 
earth The l-lon furnace uses graphite 

electrodes 4 inches in diameter, though 
.some installations are now being made 
v.iih .^-inch electrodes It takes ,3t)0‘ 
kilowatt seconds, single-phase. ;n about 
120 volts, and the furnace and trans- 
former together have a power fac^t 
of ahum 8.S. ^ 

The first heat was taken from a Do- 
tioit rocking furnace on Ang. 27, 1918, 
and in the next 19 months 30 other 
furnaces of (his make went into opera- 
tion and I.^ were lu-iiig installed. Ahom 
:i third of these furnaces arc I»cing 
operated steadily on ^ ellow hras.s, the 
rest iieing in plaiU.s that operate them 
oil varioiLS alloys, usually both red and 
\ ellow brass. 

As is the case with all other furnace^ 
(he output and the power consumptioti 
per ton vary greatly with the con- 
tinuity of operation and the speed with 
which charging and pouring is done. 
The accompanying table summarises 
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the performimce of the 1-ton furnace the heat, with less delay and no greater found .'4o be- the same as;ths^t trbin 


metal 'loss than when it is added at 


tinder variotts conditions. 

The power consumption per ton (‘f tlic end. 
metal, mostly red brass, at the Oenny- 
Rino Co., Chicago, for the period Feb. 

1 to Sept. 1, 1919, wa.s ’kilowntt Unit, half of which were melted in an 
hours. The furnaces were opcv.ited on open-flame oil furnace and half in the 
both a 24-honV and a 10-hour basis dm- rocking furnace, the charges to bollt 
iiig this lime. The metal was poured furnaces having the same composition, 
into Ingots, and the operation of the determinations of zinc and lead .showed 


cokc-fired" ’criKibles. The .furnace can 
be drained thoroughly so that successive 
In a lest on some iO heats of reel heats pf (lifferctii compositions • cah be 
brass at tlic Fort Motor Car Co., Dc- made.' ' . * 


furnace was thus not subject to such 
delays as waiting for molds. Rapid 
charging .ind pouring were done. Kveu 
better figures than those given in the 
table are reported by St. John. (*) The 
rocking furnaces at the Michigan 


an average of 2 .Hd per rent zinc and 
1..S4 per cent lead in metal frt>m th 


Of course, if the furnace has been 
used OTi a' seVies of nuts on 60/4f> 
brass, ^ J ot cxam]>le, the lining will he 
imprcgiiated W'iih condensed zinc, and 
ii the next heat were . to he of pur« 
copper for high conductivity castings, 
.sonic of the zinc might he vaporized 


open-flame furnace, and 4.0.'^ per cent again and driven into the copper. In 


zinc aiul 1 05 pci cent lead in mei.il 
from llie rockin.g furnace. 'Phe time 
s.'iving was found in a metal loss i*r)m 


changing from one alloy to a widely 
dilTerent alloy which cannot tolerate 
sonic of the components of the first, 


Smelling & Refining Co. averaged 3t>l parison. made by wi*i.ehing charge and any hearth furnace should be given a 


of red brass and bronze. 


bnisN in a rocking fiirnnce ami in a 


In one moinh’s operation on re<l '’fifrTc'U t\po of oiKn-(l:iine liiriiace. 


kilowatt flours per ton on 6000 ton-, piodinl, ai another plain mcltiiii? red suitable wash heat. However, all com- 

mon red and yellow mixtures ran he 
handled one after the other without 
serious contamination. 

While heat is stored in the walls, the 
heat stored W'hen the metal is mellcd 
greater tlifierence in is at no higher temperature than is lli.’ 

charge itself. Therefore, there is no 
and the last metal from a heat of tendency for the- lemperaUirc. of the 
60/40 brass poured from the rocking charge to rise after the current is shut 


brass in a johhtng shop the power con- 
.sumption on 200 ions of red hrais 
averaged ahoul *125 kilowatt hours ])er 
ton, During this run the shop was 


M ctallnriiisl R,‘i'ori \- 
Tlie metallurgist on one rolling mill 

stales (h.u no 


not operated at full capacity and con- analysis has been found in the first 
scquently the furnace wa> not forced. 

Little attention was paid to speed in 
pouring and charging, .so the funiac ' 
averaged as long on idle time between 
heats as the time required for the heal 
itself. Half the output was melted at 
around 375 kilowatt honr^ per ion, 
the higher figure for the loi.il ton- 
nage being due to hadly delayed opei.i- 
tion while mtUing the other hall. 

Low metal losses aie obtained with 
this furnace even on aliens high in 
zinc as the table shows Om inie.- 
cstihg point is that instead oi waning 
till the heat is ulmosi r.v.d> lo !ic 
poured l>efore adding zinc. e\ti' «»n 
60/40 hras.s made fiuir. new imiaL, 
the zinc can he added at the simi cO 

•St. John, H M.. MrltjriK NmifmouN Md.il.s and 
thetr AIloyB tn iho Klcrtrlr Kuniarp, Chrm. & Mvl 
Kiig., Vol. 22, 1!»20. p. MS 


I urn ace than might ho expected from 
duplicate analyses of the same sample 
.'Phis indicates fh.it the metal is llnn- 
( nghly mixeil. The degree ol ihov' 
nigliness of mixing, is also imliial'il 
h\ ilie anahsis of the riist ingot poured 
fiom the first ladle of a he.’' of higlilx 
hadid hearing bronze, whieh showed 
25.4“ per cent lead, and the analysis of 
the last ingot poured from the la^t 
ladle, which showed 25.25 per c. nt lead. 
The ipiality of the product has been 


L/A//A/G^ ^/Ar/oA//\/ey 

£L£CrRoo£:., 

DOOR 


apoor^ 

PLUG 
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. /.oty 

‘ V/A 


off, as there is in furnaces whose roofs 
store much heat at a higher temper- 
rlurc than the chaigc. This allows a 
closer tempcraliiro control than is pos- 
sible in any other type furnace save 
the induction furnace. 

, On .single-.shift operation the. fur- 
nace is usually preheated half an hour 
before charging if the furnace has not 
been operated the previous day, but it 
is not necessary lo do any night heat- 
ing. The time and power used in pre- 
heating are, of coiirsg, incltidcd in the 
figures given in the table, and these 
figures are hase*l on the power as 
i; I’lerrd on the primary side of the 
tians former. 

The furnace gi\es good working con- 
ilitions, can be closed light lo prevent 
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SnmiBMT oi Pcrlormaikefli of l«toa Dotroit Eloetr&e Fumoeo at Vmiom PUnto 

Nynber Hmin P«r mi nctit loo.' 

tons on fumact Output Pounds fnclucHmt nonmotelUe 

Alloy Kirn whldi figures operated per day KWll eleetrodes naterlal in charge Reraarki 

are based per day tons per ton par ton CSrosa Net 

Redbnu Michigan Smelting ft Keflning Co. 17A 2U 9 .110 ... S.S 0.65 Much oily bortap In dumi 

Phosphor bronse Aluminum Manufactures. Inc. 42 9 4 350 ... .... .... Metal pound pi 1260” C. 

Pound In S laiUea pet 


Bed brail 

Hhenrood Bran Co. 

92 

9 

4 

.340 

4 


• 000 


Bed Bran 10% 

Denny-Rlm Co. 

U) 

24 

16 

270 

2% 

3.6 

0.70 

Zlne added as oUy yellov 

line 









borings, 1600-lb. heals. 

PurtfloppM 

Wheelef CondeoKr Co. 

37 

24 

9 

380 


0.34 


Line Tolt^f, low — poirer In- 
put too ton making out- 





21 ‘Ac 





put low and power con- 
sumptloB hHtta 

All red bran bor- 
Inp 

KedbriM 

Penny-Bine Co. 

(h) 

24 

240 

2 ‘4 


.... 

2200-lb. heats 

Gen. At. and Brass Mfg. Co. 

34 

0% 


200 

3% 

0.44 

.... 

Metal poured at 1140* C. 

Bnu o( 19% sine 

Michigan Lubricator Co. 

37 

9 

5 

.31.5 

3% 

2.5 

0.9 

KedbnM 

White ft Bro. 

97 

10 

. , 

330 



.... 


00/40 

C. B. Bolin Fdy. 

14 

8 

4 

325 


1.88 

1.03 

'"A 

60/40 

Petrolt Copper ft Brui Boll- 

34 

9 

6 

275 

. . . 

.... 

0.9 


Ing MUli 

Detroit Copper ft Bran Boll- 

(t) 

18 

10 

250 

3% 


under 1% 


60/40 

ing Mills 









60/40 

Clereland Brass and Copper 

33 

H 

6 

220 

2% 

1.0 

.... 

• 


Rolling Mills 









60/40 

Chase Mrtal Works 

SOUP)) 

18 

14 

240 

• . . 


1.02 


60/40 

Chase Metal Works 

170(11) 

K 

6% 

280 



.... 


Maneincse bronii 

Oregon Brass Works 

15 

8 to S 

3% to 4 

270 


*2.84 

.... 







(a) 

Average 

cpentlon. 

(b) 

Test operation. 


egress r)f zinc funios, and is cool in 
operation. In one plant using lioDi 
fuel-fired and rocking furnaces, the 
locking furnaces were kept operating 
on some hot summer days when the 
operators of the fuel-fired furnace.^* 
would not work on iliose furnaces. 
(3ne plant’s figures show the labor cost 
per ton on the rocking furnace to he 
between .SO and ()0 per cent of th.it 
on coke-fired crucibles. An<»thcr plant 
figiires that its total melting costs have 
been cut 50 per cent by replacing coke- 
fired crucible furnaces by the rucking 
electric furnace. 

Too little data is available the 
smaller sizes to establi^h fully their 
possibilities and limitations. The first 
furnaces of the 1000-pound and SOt)- 
pound sizes have but recently been in- 
stalled, and they have not been 


operated as yet up to full capacitx. 

The .^(X)-iK»und furnace at the Hills- 
McCanna Co. operated to give foin 
heats, or 1 |ou, in eight hour^ uses 
alMiiit .W kilowatt hour per ton uu red 
l»ras.s. On 14 heats, the fnnmce only 
1 ting c»perated two or three heats on 
most of the days, the pu.ver cunMinip- 
tiofi oil red brass was about 425 kilo- 
watt hours per tun. The last heats oi 
the rla> indica!.' (hat the furnan wunhl 
melt at about 300 kilowatt huui per 
ton on 24-htnir operation. 

The 10(K)-pound furnaei*, at ilie 
C)regun Krass Works, operated to aver- 
c*ge about five heats, or 2j/> Ions in 
light hours, gave an average powir 
eoiisumjition of 350 kilowatt hours per 
ton, on 60 heat.s of red bia.ss, gun metal 
and leaded bronze. The la^t heats of 
the day indicate that on 24-hour oper- 


ation it would run at aliout 250 kilo- 
watt hours per ton. 

On the score of metallurgical fit- 
ness, metal losses and general versatil- 
ity, this type of furnace i.s a distinci ’ 
inlvaiiee ovir the direct-arc type. Its 

rcdnci d labor cost and metal losses, 
it-^ elimination of rriicible.s, and it** 
Ingh thermal efticiency, make it show 
s.ainu.s over fuel-fired furnaces. Its 

ihennal ctliciency h better, under the 
si’.me condiiion-5 of operation than that 
of an\ other type in use, save tlic in- 
duction furnace. This might be cx- 
pecticl from a theoretical point, since 
the indiiciion furnace generates heat in 
the metal itself, and the nM*lnng type ' 
show.s the next closest approach to in- 
ternal heating. 

Because the furnace must lie con- 
structed to allow^ rocking, it is im- 
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possible to put on a spare roof when 
the roo4 portion of the lining fails, 
as is done in both stationary direct 
and indirect arc furnaces. The lining 
IK of course cooled as the charge 
washes it, so that its temperature at 
the end of a heat is not above the 
p(»uring temperature of the charge, and 
this protects the lining. If the fur- 
nace is held stationary when operating 
on bronze where rocking is not so 
essential to prevent loss, the roof por- 
tion of the lining may be badly dam- 
aged ill a few heats. This indicates 
that the rocking furnace should be 
rocked, even on bronze. 

There is .some tendency to erosion 
by the moving charge, but this is hut 
narked. Slight repairs to the refrac- 
tories may be made by turning the fur- 
nace so that the damaged part is at 
the bottom, then patching and heating 
the furnace to set the patch while it 
h held in place by gravity. 

The lining life is usually about 3.^0 
heats, although 600 heats arc often 
obtained, and 700 to 800 heats from a 
lining are not uncommon figures. Usu- 
ally only the inner course, that of 
corunditc brick, needs replacement. The 
brick for this on the 1-ton size costs 
alxiut $100. Labor for relining is said 
to cost about $50. 

Care is of course necessary to keep 


the rocking control mechanism, gears, 
and bearings cleaned and lubricated, 
but, with reasonably careful treatment, 
the reliability of the furnace is good. 
Some of the first furnaces had tioublc 


with gears and bearings, but experience 
brought improvements in design and in 
materials used which overcame this. 

Besides inability to quickly put on a 
new roof, there are some other draw- 
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backs to this type^ If the furiMice is 
recked too far before the cjl^e is 
sufficiently melted, ingpots of heavy 
scrap may be carried up so high that 
they fall on the clectr(^es and break 
them. This danger will be made ap- 
parent by Fig. 4. That this danger 
can be overcome is shown by the low 
electrode consumption listed in the 
table. 

In operating on alloys high in zinc 
some zincv usually condenses on the 
electrodes within the furnace wall. If 
this is allowed to freeze, it will cause 
the electrode to bind. Therefore, on 
single-shift operation on yellow brass, 
the electrodes should be puHed out of 
the walls and cleaned at night. The 
water cooling about the electrode should 
be so adjusted as to allow the elec- 
trode to run hot enough to keep the 


condensed zinc in a molten condition. 

The Uirnace has another difficulty 
common to arc furnaces. When the 
charge contains a great proportion of 
oily borings the oil must be distilled 
out quite completely before starting 
the arc, since oil vapor is a noncon- 
ductor of electricity and the arc will 
rot hold steadily in such a vapor. 
Up to ^5 pounds of oil in a 1-ton 
charge will bum out at once if the 
oily borings are charged into th<^ hot 
furnace before the rest of the 
This is also advisable in that thf^ 
serve as a cushion over the hehr^ 
when the heavier material is^ dtmiP^ 
in. A charge consisting entittly of 
borings with 4 per pent, of, l^nd^ 
of oil, involve a . feW 
to allow the oils^ be 

The most scri0ue . :<|(n^^ 
fact that the Utov furnace \ 
300 Wowatl single-phase load, Wfifcb\ 
makes it unsoifted for venr ftnhUVgien*^ 
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stations or low capacity trans-' 
misfipn linea 4 Of course, two or three 
sets of arcs., each on* a phase, could 
be used, hut such, a design w^ouid com- 
plicate the furnace. By the use of 
suitable reactance, surges are miniiti- 
iied without bringing the power factor 
below about 85, and the furnaces have 
been an acceptable load to the central 
stations to whose lines they are con- 
nected. Smelting and rchning plants 
offer a field for a furnace of more 
than a ton capacity, and a large two- 
phase furnace is being built for sitch 
use. 

Forty 1-ton, two 1000-pound and 
three 500-pound Detroit rocking fur- 
naces have been installed or ordered 
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"nace, made by the Booth Electric Fur- 
nace Co., Chicago, has no opening on 
circumference. It is charged 
through a door at one end which also 
carries the electrode and its support. 
It has a tap hole at the other end, 
carries current to the furnace by slid- 
ing contacts, and rotates the furnace 
instead of rocking it. The first he.at 
was made in a Booth furnace on May 
17, 1919. The fiimucc was of 250 
pounds capacity and was installed at 
Leitelt Bros., Chicago. Early a 500- 
pound Booth furnace went into opera- 
tion at the plant of the Cleveland Brass 
Mfg. Co., Cleveland. No other installa- 
tions are known to the writer to have 
been completed on March 1 , 1920, but 


hence a rocking inoUoit rather 
plete rotation seems to be 
The current, as in the Booth {umojCe, 
carried on sliding contacts. , ^ 

No furnace of this make was* 
operation on March, 1920, hot one of 
1000 -pound capacity, wa.s being insfaBed 
at the York Hardware ft Brass C 04 ^ 
York, Pa. 

Sliding contacts and complete rota- 
tion were both considered in the design 
of the rocking furnace by the bureau 
of mines. The first was not considered ^ - 
dcsirable, for while a current of 500 tp ^ 
KXX) amperes taken by a small furnace 
might readily be so carried, the carry-' 
ing on a sliding contact of the 20 pQ..|,:» \' " 
3000 amperes needed by a l-ton'Vif^^ - 





for melting brass. The prices f.o.b. 
Detroit of the Detroit Rocking fur- 
nace, including transformers, motor, 
switchlraard, meters and all other eciuip- 
nicnt were quoted on Feb. 24, 1920, 
as follows 500-pound size, $6500; 1000 - 
pound size, $ 8 .S 00 ; 1 -ton size, $ll,.S 00 . 
Automatic electrode control is supplied 
at about $750 extra. The’ 1-lon size, 
in a iiosc-tilling type, is quoted .it 
$12,750. 

Two other furnace makers have re- 
cently put out furnaces of this type. 
Their points of difference are shown in 
Figs. 7, 8 and 9, which show respec- 
tively the design of the Detrdt rock- 
ing . furnace, the Booth rotanitg fur- 
nace, and the rocking furnaces made 
by the American Metallurgical Corp., 
nijadelphia. The i25(X^pound Booth 
fumacc is also shown in Fig. 10. 

'fte tietroit' furnace charges on the 
sldci^ irocks back and lorth, and has its 
leadif* fastened to the electrode 

the, cables, awihi^!^ as the 
(*) The '■ iteoth fur- 







no. lO-'-THR €H.\RGB IS POIIRRU PROM THE END IN THE BOOTH ELBCTRIC ROTATINO 
PUKN.U’E. THE T.tmNG HOLE BEING DIRECTLY UNDER THE ELECTRODE 


it is Stated (♦*) that 20 furnaces have 
been sold. 

The furnace made by the American 
Metallurgical Corp. is said (♦♦♦) to be 
patterned after the Weeks zinc furnace, 
but instead of the stationary electrodes 
supported outside the furnace, the sup- 
ports are attached to the furnace shell 
rnd move with it. The furnace is de- 
signed to be kept in motion during melt- 
ing, and while termed a rolaling fur- 
nace, it has “a system of automatic 
switches by which the drum can be 
rotated to any percentage of the cir- 
cuflilerence at the will of the operator.” 
The charging door is on the side, and 

JL Y., 18, mo, p. 107. 

m IT, 


nacc seemed less reliable than flexible 
leads with .solidly fastened contacts, ll 
may be granted the furnace would look 
better without swinging cables^ but ?! 
would not be likely to act better. Trou- 
ble would be experienced amid the dm! 
and dirt of a foundry in keeping clean 
the sliding contacts. 

In his later moving furnaces Stassano 
went to great pains to provide a con- 
struction which would replace the earlier 
.sliding contact.^ by permanent soKd' cte- 
tacts, (♦) 

Complete rotation seems unpromising^ 
because rocking too far in a laige 
rocking furnace , before the charge ia 

**1iital Motif, N. Y., Vsl. 18, Iftt, p. lAf. 
1105558. mbSI, g krA Si* Mows M 
^ PM, Vet. a Cbm yHTwrS! m2 
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sulHciently melteJ has in the writers 
experience ix^eri synonymous with 
broken electrodes and much troubl-.* 
on a normal char^^e. Charges of all 
borings, where the change is not in 
large enough pieces to break the clei’> 
trodes when they fall on them, do tu)t 
require as much care while rcH*king the 
furnace. The 12.s-pound laboratory 
rocking furnace did not require much 
care even when ingots were melted. 

If rocking or rotating is delayed on 
red brass till danger of electrode 
breakage is past, the lining will have 
more severe punishment, as in such a 
proceeding it is cooled by the melt for 
a lesser time. The writers experi* 
mtfc oij yellow brass has byeii that 
^claying rocking till the charge is sufli- 
dently melted to allow full rotation 
fails to stir the charge soi»n enough 
to avoid surface overheating. Thi> 
causes such excess zinc pressure that 
the funiacc will n<»i stay closed, and 
large metal loss is experienced. 

; Fortunately a l-ton Booth furnace is 
Ito be installed at the Michigan Smelt- 
ing & Refining Co., for conipari.siui 
iwith the, four Detroit rocking fnrnac.*'i 
khcrc, so a decisive answer to the ((ucs- 
kion will ultimately be made. 

* The 250-pound Booth furnace gave 
^bout fte rdfuilts to be expected from 
Sts similarity to the 12.vponnd rock- 
ing furnace. In a month’s operation 


on a 9-huiir sclicdiile 18 tons, mostly 
red brass, w'crc melted at 480 kilo- 
w'utt hours per Ion average. This 
amr)niited to af)Out 1700 pounds in nine 
hours. Some days the pow^r consump- 
tion w;is as low' as 400 kilowatt hours 
I:er ton. Metal losses were 0.8 per 
itiit on rod brass and 1.4 per cent 
iA\ yellow brass. Klcctrode consump- 
tion was 4 iKjiind.s of graphite per ton. 
The power factor of the furnace it- 
self is 71 and of furnace plus traiis- 
ff»rmer 6.1. 7'liis is below the point 
usually allowed and generally entails a 
penalty on power bills. The 250-poaiid 
Booth furnace is understood to bo 
priced at rtbout $.3000, without traiis- 
ferrner, primary switch, etc., which 
would raise the eost to around $4000. 

One atlvautage claimed for the 
Booth furnace is that it can l>e picked 
up bodily by a crane fi>r direct pour- 
ing. This might be an advantage in 
small sizes, but until it is actually 
trio<l out its value is uiiknowm. The 
avoidance of an opening in the cir- 
cumference of the furnace w'ould give 
more stability to the liiiiug and lend 
t(« increase lining life. If this could 
bo done without involving electrode 
breakage it would be useful. However, 
ii involves some difticulties in large 
furnaces <lue to the necessity of 
mounling tb»' electrode support on the 
only available point, tin' door. 
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Whether the deviations from the 
rucking furnace design, shown by the 
later adaptations of tfie scheme of 
moving an indirect-arc furnace, arc 
improvements or not will be shown 
when the later forms have had real 
commercial tests on furnaces of rea- 
sonably large capacity. Whatever the 
final cmlKnliment of the rocking-fur- 
liace idea may be, it appears that the 
furnace in it.s present form shows 
ability to melt both brass and bronze 
tconomically. 

There arc at least 65 furnaces of 
this general type in use, or l)eing in- 
stalled for brass and bronze melting, 
with a total load of around 17,500 
kilovolt-amperes. All other types of 
electric bras^ furnaces in use or being 
installed arc calculated to^avc a total 
load of around 15,000 kiwolt-amperes. 
More than half of the total production 
of electric brass is made in furnaces 
of the rocking type, althougii the other 
types which average much smaller out- 
put per furnace, uiitnumber them. 

The rocking-type furnace is then, 
one of the .solutions of the brass- 
melliiig pnddem. Other types of fur- 
naces w'^hich also oft'er solutions of 
I be problem w ill next be discussed, 
rfter which the adaptability ot the 
various tvpi*s to different plamt condi- 
tions will be considered briefly and 
with regard to practical conditions. 


Standard Sizes for Shafting 


Recommends 

HE desirability for reducing 
the number of sizes of .shaft- 
ing and in consequence the 
number of i)arts, of power- 
transmission equipment that must be 
carried in stock long has been rwog- 
nized. At the .siigge.stioi! of the chair- 
man of the committee on war in- 
dustries readjustment of the American 
Society of Mechanical Engineers, a 
committee was fornie<l to iiuestigate the 
subject of the standanlization of .shaft- 
'ing sizes. 

This committee was confronted w'ith 
two distinct but closely related prob- 
lems, viz., the standardization of the 
diameters of shafting used for the 
transmission of power ; and the stand- 
ardization of the diameters of shafting 
used by machinery manufacturers in 
making up their product. 

A letter was sent to 36 of the largest 
manufacturers and dealers in trans- 
mission shafting asking for statistics on 
the consumption of each size of shaft- 
ing handled by them. Some 20 of the 
largest concerns furnished complete 
statements of sales over periods of 
time chosen by themselves. These data 
(were reduced by the committee to a 
' uniform basts of percentages and plot- 


ted in the form of a diagram. From 
the diagram, it was evident which of 
the sizes were popular and generally 
sought. 

In the letters to ihe'sc firm.^f the com- 
mittee expressed the opinion that the 
custom of using .shafting Vir inch under 
the unit size is .so firmly established in 
this country that it would be unwise to 
attempt to adopt .sizes in even inches 
and fractions us standard. It also was 
pointed out that certain sizes stand out 
prominently as popular .sizes and that 
others are sold in relatively small 
quantities. It seemed quite feasible to 
select a scries of standard sizes which 
woid<l meet the popular demand and 
give a sufficient selection of sizes for 
general purposes and at the same time 
reduce the number of sizes now listed 
by the trade from some 50 or 60 down 
to 12 or 15. 

The committee decided to lay the 
plan before some 22$ large consumers 
of this material and invite their com- 
ment upon its desirability or feasibility 
and their advice as to the size interval 
between standard diameters which should 
be considered. In the case of machinery 
shafting the users were unanimous in 
their approval of the plan to standard- 


ize sizes, but recommendations as to 
size interval varied greatly. However, 
these recommendations, in so far as 
they were definite and specific enough, 
were tabulated and a diagram con- 
structed showing the relative popularity 
of the various size increments for each 
inch of diameter. The net result of 
the investigation was to narrow down 
the standard to 15 sizes. 

With these data accumulated and 
sifted down to usable form the com- 
mittee felt that it was in a position to 
present its information and preliminary 
deductions to representatives of other 
interestci organizations. 

Having completed the first part of 
the work the committee submitted a 
progress report to the council in which 
it recommended the adoption and ap- 
proval of the following lists of sizes 
as standard for the society: 

Transmission Shafting in inches: 

n, lA. lU. 1}I» 2 A, 2 ft. ail, 2 ft. 

311. 4A. 4)1. 2ft. iml Sll. 

Machinery Shafting: 

Size interval.s extending to 2J4 inches 
by sixteenth inches; from 2yi inches 
to 4 inches, inclusive, by eighth inches; 
from 4 inches to 6 inches by quarter 
inches. This should simplify matters. 
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Standard Foundry Cost System-I 

Predetermmecl Rates Explamed — Cost Plan Divided Into Sections — Routine ol 
Materials Labor, Expense and Production Are the Four Divisions Consid- 
ered in This Article — Expense Account Numbers Tabulated 


I N PRESENTING this revi- 
sion of the original bulletin 
on the cost accounting sys- 
tem no attempt is made to 
provide for all possible forms used 
in handling the various lines of rout- 
ine of the general business operations. 
It is assumed that all companies have 
adequate purchasing and commercial 
accounting systems which would bring 
all purchases of materials, labor and 
expense itdms to certain prescribed 
ledger accounts, and that adequate 
invoicing methods are in vogue for 
sales. Only such documents as arc 
actually necessary for the accounting 
of the costs will be mentioned in this 
bulletin in order to simplify the pre- 
sentation. 

Plan of the SysU*m 

The plan of costs shown herewith is 
simple and is briefly oiitlim'd as follow.^: 

The srheme really eonxlsts of three main dtases' 
First : 

The proper dletrlbutlng of piircluiHee of ma- 
terial. Inbor and mlecollaueoiiii expellee Iteme to 
rcrtaln proper control aecounte subject to further 
accoiifitinit by rrqnieltlon. time earde, etc.^ to 
the proper cost aeroimta. 

Setond: 

(a) The proper accountiiiK of the use of ma- 
terials. labor, etc., to productive and expenso 
orders, and the transfer of same by summarized 
monthly journal entries, to the cost control ae- 
counts, 

(b) Also Ihe transfer from the cost accounts 
of metal and overfiead accounts of the proper 
cost amounts at predetermined rates to the work 
In process account by Jwimal entry 
Third; 

The compilation of costs of product, which, 
summarized for the month, cf«'dit the work In 
process and rharRe sales cost by Journal entries. 

Before proceeding further it should 
be perfectly clearly defiiicd in each 
mind the meaning of '‘predetermined 
rates.” 

In foundry costing particularly, the 
feature of predetermined rates is by 
far the greatest feature. Metal cost 
must he by pound of metal^poured; 
molding and core burden by percent- 
age on direct labor by each depart- 
ment; finishing cost by percentage on 
molding and core direct labor com- 
bined; annealing co.st by potind on 
good castings, etc. 


COMPILED BY 
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^ NEW YORK 

SlUllUHllllllHlll«tllt!!l^^l'UlillIlIIllVlllH!!inii;i‘lill!nH;ilU‘II.Iir^ .'M '• 1 ! '"I 

This month quite a hit of brick repairs 
were necessary. Then suppose that next 
month sonicthing went wrong with the 
blower and we had a very heavy cost 
of repairs in damages done the cupola. 
In open-hearth furnaces this feature is 
very pronounced, as .100 heats may slide 
along smoothly and then start troubles 
resulting finally in a complete tear 
down to the checkers. Or perhaps 
even the checkers are plugged up. The 
same applies in perhaps loss extent in 
all the burden and pound cost accounts. 

It is apparent, therefore, that no one 
month's cost can fairly he taken. Nor 

System Is Basic 

Several years ago, the American 

2 Foundry men's association arranged ' 

S tvtih C. /i. Knoeppcl & Co., Inc,, ?- 

'd industrial enj/incers, to compile a 

5 cost accounting system applicable to 
J all classes of foundries. This ivas • 

55 prepared after careful study, and " 

i Tcoj sold to members of the asso- 
cialion^ Us value to those who - 

3 adopted the plan induced the asso- 

1 ciation to publish the details in full r 
:= in ihe proceedings for 1919. Built -=- 

- on broad general lines, the system i 

- may he adapted with a little study - 

to the needs of practically any 

-i foundry regardless of its size or ; 
J the class of work handled. It fur- 

2 nUhes a common method of analysis, 
which if generally adopted, will give r 

3 ayyttranre that castings may be 

j bought and sold upon a sound basis ~ 
3 of actual cost plus a reasonable =- 
S profit. ^ 

even a small group of months. In 


But even though we find the actual ifact, to be nearest safe, the average 
cost of each of the preceding monthly, of a complete ycAV and even more 
It is absolutely improper, unfair and should be taken as the rate to be used 
reglly impossible to use the actual fig- >n both estimates and actual costs, for 
urea of any one month or small group ®ach of the divisions mentioned in the 
of months in the figuring of costs. second paragrSph. 


Talce, for instance, the cost of melt- Bear in: mind, however, that the actual 
tog; last psonth we operated smoothly cost of ..eadi rate is found each month, 
with qo r<Npairs of any great amount aitd tti stkh detail that steps can be 


taken to study and improve the oper- ^ 
ating methods in order to make the 
average or predetermined rate good. 

In fact, the constant goal should be 
to heat it and make money by so doing. 

Til melting cost, molding burden- 
ilirect labor and all such cost accounts 
distrilnited by percentage and pound 
rates, the basis should be afVived at 
liy using figures of expense. The basis 
on which the expense is figured should 
be at least a year’s operation. Of 
course in starting new, this will be 
iHfiicult; but this should be the aim. 

Machine Hour Rates 

In arriving at the predetermined rate 
per hour of the molding burden-ma- 
chine hour, and the coremaking burden* 
machine hour, a little different pFQCe^ 
dure holds. Similarly to the preceding 
accounts, find as closely as possible the 
maintenance charges covering at least a 
year of all the machines the time of which . 
is to be charged for; that is, all in the 
molding department in one group, and 
all in the core in another group. Then 
arrive at the total power charge for 
each group. Finally, assemble the 
proper depreciation for each group. All 
three of these items will of course be 
ligure^l by each machine which enters 
into each group. 

Next, compute the total machine hours 
possible, whidi is the number of nor- 
mal working hours of your plant times 
the number of machines in each group. 
Then take 85 per cent of the total 
possible hours in each group as the 
basis of your rate. Finally divide the 
total cost for the period by the 85 ‘per 
rent of total possible hours, thereby 
arriving at the standard^ rate to use. ' 
In regular monthly working, it will 
be best to use the actually employeti 
machine hours as the basis of monUily 
costs, as shown by the cost statements; 

Cost Plan in Greater Detail 

In more detail, the cost scheme deals 
with the .subject as follows: The head- 
ings .shown are those which appear on 
the cost sheet whereon the cost of a 
casting or classes is figured. 

' ■ / ' f' ■ * 

Direct Labor u duised to pradvoUoa ortMl ffhkh 
roprMem eftner tndlrid^t iwttomi oc cunet ol 
work. ThW lokpr' CMaliii onis of UMi VMdl U 
directly cluinEMble to tho isodiiet maidiuiMi 
All other liffiir onierW inU pouM ol pimrtsu 
ntM li elMKd M liMlnot Jtb^. 
hiotot Cost iiMBibloa noQttily a sietUai till 
iMmt. teSrab 
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metttl poured at the preddMmlnod rale, the hal- 
aiire showmit wlieitirr uiicratlnK uver or under tlK- 
proper rate. 

AJoftUtiff Durden Dirfrl labor Is araembled moitlhly 
III (he muld.iic btirdt'ii aceoutit, uliirh aecoiuit 
rrodited at tloM* of month with the Hiiimiiil of 
iMinlen reprcscrtleil by the predetermined per- 
I'ciitatie of Uie artual dirrrt mold.iiit labor fur 
the month. The hilaiin* mdicales whether «;>L*ral* 
Inc oier or under Uie rerpilred rate. 

Moldtiuf Hurdcn‘^JlU hmr Hour is aa!<''inbl«‘il 
monthly In tin* niobln^ burden-inafli ne hour a.- 
roiinl, anti is rrediletl at elos* ol niontli nilli 
the amoinit represented by the artiul iiiiimIilt cf 
niarhine hours eonKumed (or Us nii>nlh no rr.i- 
dtirtlve «ork at the predetermined nte p.-i Imir 
Tlds predetermined rile is deabned bi be ftfiurd 
on the hiahi ot a ion; ai^M^e rtMt of iteuH .diuwii 
In the detailed drertums later, dvideil hy 
per rent of the total poaslhle machine hour of 
the equipment. 

The halaiice remaiiinj! Indleates whether uperat- 
InR above or below th.* rei]u.red rate. 

Care Burden-Direct Labor li assembled monthly 
and Is treated aime as molding burden except 
that roro direct labor is tlie hadi for perecutase. 
Care Bundm-Machino Hour la operated (or ms- 
rh'ue equipment (or core deimrtment, exactly the 
same as (or molding department. 

Molding Sand Kjrfense 

Flask Brtiense—TiiHt two costs will In most ca.'iea 
he a part of the molding burden and arc m 
shown here. But In atcel plants particularly. 
Uicy may be treated as separate costs, and are 
M arranged for In deta led rx|ieiise oUsa IICMtIon. 
If 80, they will be entirely eliminated from the 
molding hiirdoii, and a separate cost siatement 
made for each. In this rase the bu'iis of pre- 
tfletermined rale for molding aand will he metal 
poured, and flask expenae will bo on haal.s of 

good eastings. 

Finishing Cost la aaaenihled ffionllily and Is treated 
same as molding and core except that combined 
molding and core direct labor Is the basis for 

percentage. 

An exception to this la in plants large enough 
to treat direct operations in tlila department aa 
direct labor. In which case Its own direct labor 

charged to production order: will become the 

tiasis for diatrihiitlon of Its burden, same as in 
molding and core dopartmenta. 

/Innealing Cost la assembled monthly In an account 
of same nnme, which account Is credited with 

amount represented by number of pounds good 

castings at Uie predetermined rate per pound. 
The balance indicates whether operatbig uver or 

under tha required rate. 

It might bo stated .here that the real correct 
bails for this cost should be the weights of 
c&stliiKS annealed rather than the hsais of total 
good eastings produced. Tliose who will tally tlie 
castings annealed will get far more accnralw costs 
hy so doing, as this eliminates castings nut an- 
nealed and brings In castliiRs rr annealed as Ir 
often the case. 

Actual Cost Sheet (also aa estimate sheet) In 
order to assist In understanding the details fol- 
lowing, it Is suggested that at this point, Imme- 
diately after reading the preceding pages, a study 
lie made of the actual cost Sheet data sihowr 
tird.T flection V. "Qpst Compilation." Tills will 
4ld very much In understanding the details lead- 
ing up to the coats and cost statements as shown. 

The presentation of the methods fol- 
lowing is divided into sections, each 
jection representing a particular phase. 

Section 1 — Material Routine; Sec- 
tion II— Labor Routine; Section III — 
Expense Routine; Section IV — Pro- 
duction Routine; Section V — Cost 
Compilation; Section VI — Journal En- 
tries; Section VII — Plant Investment 
Classification; Section VIII — Deprecia- 
tion; Section IX — General Ledger Ac- 
counts. 


SMtlon I 

Material Roatine 

ATERIAL accounting presents 
particular difficulties due, prob- 
ably, to the fact that it deals with 
tangible things and that practically all 
Irausaction are directly traceable as 
used for a particular purpose or as 
benefiting a particular department. 

The material forms principally re- 


quired for costkeeping purposes arc: 

1. Stock ledger (card or sheet). 

2. Material requisition. 

3. Material credit memorandum. 

1. Stock Ledger — ^Tlie stock ledger 
should be a complete record of each 
item of material showing quantity re- 
quired, ordered, received and issued, and 
the unit and total value of .such ma- 
terial. 

Material accounts should be main- 
tained ill the general ledger represent- 
ing at closing periods the value of ma- 
terials on hand supported by the details 
of the stock ledger sheets or cards, 
which form a detailed analysis of each 
control account. 

2. Material Nequistiions — Material 
withdrawn from stock must be ac- 
counted for in the following manner, 
all roquisition.s, etc., showing clearly the 
use of, and order number chargeable 
with the materials used: 

Melting Matcrusls 

TtiH rum.Hrv or cupola riiioru. marie out dally by 
Dll we'iriipr or itorchkePiifr, gbe the quantity auri 
k.iiri of molting and fuel matoriala used, and the 
account ntiinben to be charged. Kroro Uicae roport:i 
the storos ledger Is iKMted and the unit prires 
thereon are noted on the furnace reports and the 
iimounti derived. 

The furnace reports may then be sent to the cost 
department to serve as the basis for the charges, 
each month, to the expense accounts Involved, or 
instead, claiisifled material requisitions may bo made 
up monthly a<id sent to the cost department. 

MiAcellaneous Materials 

\\\ material not Included on the fumare report 
should tie (he Riibjeet of a material requisition made 
out at the time of withdrawal of material from 
stock Ibe euurae of the material requisition Is as 
outlined above. The disposition of the requisition 
and ttie cliarges It carries will be treated of pres- 
ently. 

Recovered Materia! 

RecouTlPs of over- Iron, shot, spills, etc., should be 
.shown on ttio daily cupola or furnace report. 

3. Material Credit Memoranda — Mate- 
rial credit memoranda simply rever.se the 
charge made on material requisitions * 
and represent unused material being re- 
Inrncd to stock for which correspond- 
ing credit must be given. 

Nffte:-^\t far as possible all matertal should be 
kepi In a neat orderly manner in well regulated stock 
moms. Otherwise, It Is eiceedlngly diffleult to enforce 
retiuisliion regulations. 

Also all issuances of material should he accounted 
for with accuracy. Fig Iron, scrap, and all roalerlals 
should be carefully weighed; It Is little use to run 
a cost method on gwessed quantities. 

Entering, Requisitions, Etc. 

As requisitions for materials used 
are received by cost department, they 
will be entered on stock ledger, and 
priced and extended at the unit values 
shown on stock ledger. 

Before filing under order numbers, 
the requisitions representing material 
drawn from each separate material con- 
trol account should be added each day, 
and the total withdrawals for each con- 
trol account entered on an accumulation 
sheet to run for the current month. 
The totals for the mon(h of this ac- 
cumulation sheet become the credits to 
the material control accounts in the 
monthly journal entry of distribution of 
materiafs. The d^its of this entry are 
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to thb «*ijous expense accounts as de- 
scribed later. 

Under “Expense Routine" is de- 
scribed in greater detail the use of the 
expense ledger charge slip, which in a 
large measure is like a material requisl<^ 
tion, except that it charges material or 
service charges direct from the purchase 
entry to the expense accounts. This 
covers a large class of charges of in- 
tangible and evasive nature which are 
not properly or safely run through 
regular stock material accounts subject 
to requisition. 


Section II 
Labor Routine 

T ABOR accounting has two mam 
clement.*;-- payroll compilation and 
labor disirihnlion. Payroll compila- 
tion i.s comparatively .simple, if the 
time h.i.s been correctly reported and 
recorded. Payroll compilation is 
merely the weekly summarizing of the 
wage.s earned by each employe daily. 
Labor distribution is the correct ap- 
portionment of wages against produc- 
tion orders or classe.s (direct labor). 
The chief difficulty is in the incorrect 
reporting of applied time hy the men, 
faulty counting or reporting by the 
inspectors, incorrect scale reports and 
clerical errors by the timekeepers. As 
many .safegiiard.s a.s practicable .should 
he adopted to in.sure the correct re- 
porting of time, accurate counting and 
inspection report.s and accurate clerical 
fnperatioii in the traiLscription of data. 

The lalx^r forms principally required 
for cost keeping purposes arc; 

1. Daily lime ticket. 

2. Payroll sheet. 

1. Daily Time Tickets — The time 
tickets should be used to report the 
time spent on the various kinds of 
work performed. Only one job, either 
direct or indirect, should be on one 
time ticket. This is so that the time 
ticket may he filed under its order num- 
ber, whereby the actual original entry 
becomes our cost entry. 

The time tickets should provide the 
following information: Order number, 
pattern number, name of operation or 
work performed, machine number on 
which work performed, quantity com- 
pleted, piece or hourly rate, olapsed time, 
wages earned, man number, and date. 

In keeping time it should and must 
be verified daily that the . total time 
represented by the time tickets ^rees 
alMolutely with that shown by the in- 
and-out clock cards rqng by; cadi' man, 
which usually are. the regular wedWfy 
cards. 

■ ' / ' ^ 

The daily tiiAe tidntta ' arc dd||| by 

order tminbert after entry oat: 
as described inuAedlstidy. I^owihf i 





2. Pay Roll Sheei^^th^ pay roll 
sheets a weekly sheet for each man, 
^ottld perform two functions: 

Collate the pij of each man for week. 
Second :^0 entor the tlmo canto, that a eon' 
tniUlog dlatrlbution la made na between direct 
and Indtreet labor for the purpos^v of 

(a) In the case or direct lalmr, elve im ttie 

amount for each dejurtment as the 
basis of onr Journal eiitiy. and 

(b) In the case of indrect labur to Rive us a 

total which must be equalled by Ihe 
total of the indirect labor In the vari- 
ous monthly expense ami burden state- 
ments as expUitiied later, end which will 
complete the journal entr^' of the dls- 
. tr but Ion ol labor. 

The payroll sheet, therefore, should 
be so arranged as to have columns ap- 
proximately as follows: 

Day of month 
Slip number 
Order Number 
Direct labor (main heading) 

Hours 

Amount 

Indirect labor (main beading) 
Hours 
Amount 

Total (main heading) 

Hours 

Amount 

Additions of bonus, etc., or deduc- 
tions of any nature will be made at 
close of week at bottom of sheet. 

It is important to fully understand 
at this point that direct labor is only 
that which may be dirccjly charged to 
the product being manufactured — such 
as molding and coremaking labor. In 
.some large foundries, especially steel, 
the fini.shing operations of chipping, 
grinding a;id the like better may be 
handled as direct labor, but never where 
only one part of it can be charged di- 
rectly to the product. Melting and an- 
nealing labor and the Hke are only 
chargeable to the product through a 
pound or percentage method ; therefore, 
this class of labor can only be classed 
as indirect labor. 

Labor Distribution 


We 1)0.^ have our control figures of 
direct, intlirect and total earnings for 
the month. The total direct for each 
department is our basis for transfer 
from pay roll account to work in pro- 
cess. and also the basis for crediting 
the operating burden accounts with the 
proper amount of burden for each de- 
partment at the predetermined rates 
used, ch'irging work in process. (.See 
journal entries.) 

Section III 
Expense Routine 

17 XPHNSE accounting deals with 
those disbursements which con- 
tribute to and arc nccc.s.sary in con- 
nection with the production of salable 
merchandise hut which are not ap- 
parent or directly traceable in finished 
product; include.s labor performed not 
directly traceable on the finished ar- 
ticles; includes expense materials con- 
sumed ill the processes of production: 
includes all expenditures for main- 
tenance of property, buildings and 
equipment; also small tools and sup- 
plie.s, insurance, taxes, depreciation, 
power, heat and light. 

On account of the fact that the in- 
direct costs are applicable to the co.st 
of the product in various ways, a brief 
explanation of same is here made: 

Melting Cost Is diRtr'biilfd on the hoRlR of rost ixr 
pniind of meUl poured. It la evident that Uie 
riiMntIfy of metal lined in pourinR & mold, 
InrludliiR the c.istlng itself and all sprue Is Ui« 
forrert Iwfi's of the charue— at the pound rate— 
to tliat castlnic. 

Molding Burden^Dtreei Labor to dlstrlhiiled by 
prrreniHRi: on the direct mold'ni: labor. th'H 
he'nR the most eenerally aerrpted manner of dto- 
trlbutlriR this expense. 

Molding liurdrn^Machine Hour to dlstrlbulwl or: 
the h.is's of predetermined cost per hour, It beloR 
the natural method to ehafRp for the uw of 
machine emiipmrnt on the basis of the time it 
is used. 

Cofc Hurden-Dirret t abor to on same husto si 
mold HR except, of course, helnR on direct core- 
making labor. 

Core fttirden-Marhine Hour — Same idea as in 


As Stated before, the distribution as 
between direct and indirect becomes our 
most valuable control of further entries. 
The making up of the expense and cost 
accounts described in Section III de- 
pends on the totals as shown herewith 
for proof of accuracy. 

There being a pay roll shcetifor each 
man for week wc have three points to 
handle to arrive at our proper results: 


moldlnR. 

Molding Sand Jirftensr (If used separately from 
helHR a part of moldlnR burden) to distributed 
on the bnsls of metal poured. This to on ac- 
count of the fact thia the eontart of metal Is 
the rpRiiIntinR fartor of deRtnictlou of sand, 
therefore total poured to the baHl.«i. 

Flask Erpense (If i»e<i) Is on the basis of cost 
per pound of Rood enstlngs produced. 

Finishing Cost is distributed on basis of molding 
and core direct laiior eomhined for (be reason 
that Doldlns direct labor represents the "out- 
side” and the core dirert labor the "Inside” 
work necessaiy to properly clean the rastlnR. 
Ilili therefore, allocates peater fintofalng expense 
to cored eastings as to proper. 

Annealing Cost Is distributed on bsili of good 
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castings, as there to the tslitbig record of sueh 
boils. However, If oiw will, the even more eor- 
KCt basil should be that of castings actually 
annealed, although the bnais of good eaBtlngi is 
noar enough eomet In the majority of caaei. 

The preceding appear in the compila- 
tion of any casting or claks piant cost. 
The following are expenses which, after 
befalg cofiected are apportioned or splk 
dpwn. to ^e grating expense accounts. 

AppaHhiffd ExptHSfs 

Poimr^ Ugki fihd Haas BrPtnsa to anpoittaiied 

. . ts • fito ' wrimto nmanta mmm afi Mudin 
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meat. Meirred coniumptlnn to of etoiSi;' IdlkrVA 
Cli mates on basis of honepower of tootjtta J.', 
wattaec of lamps for light eham Abot 
for hvalitiR, etc., ore next best, and Urn 
way. \ 

Paiieta lUpenscs lai ap.nortlonrd to the mqldiim 
and core burden accounts on the bnsto of ictou' 
h-‘iie.fl(s received as explained In the dstatt dtra^' 
lions. 

General F^iense to apportloucd to the opfiattot 
eipense and burden aceoutiti on the basis of thi ^ 
total labor cost, direct and Indirect, of otol 
opurat n'* dep.irtmeni, E*'Or Instance, the Wtil 
direct labor pliH the total Indiniet labor shifged’^ 
to cffpcibe orders )ti the molding departmtoit 
would he its bass; I. c.. such a per cent of 
the Rcnml cxiienae as Its coat to of the total 
of all the departmenta. - ^ 

Misi ellaneous ftentj, are apportioned to the opemt- • 
liifi cxperiRc and burden accounta acmrding to the 
nature of the ilcni—tiSrc under (Iroup 8 follosrltig. 

All possible expense should be 

charged directly to one of the operating 
expense or burden accounts. Where 
possible the general expense power, 
light and heat expense, etc., are to be 
used. 

The items entering into each of the • 
operating expense and burden accounted, 
and into the general accounts are 

clearly shown in the following pages* 

All charges come from time tickets, re- . 
quisitions, etc., all of which must bear 
the expense code order number to which , ' 
they belong. 

Certain charges which arc best made ■' 
directly from the entry of a purchase 
arc handled by the expense ledger , 
charge slip, which shows date, account 
charged, amount of charge, date of 
invoice and description of what is 
cliargcd. An invoice for such material 
is charged in the purchase register to 
expense ledger account, showing there- , 
with the proper expense order mimbet.. 

An expense ledger charge slip is made 
out at the same time, which slip is 
the sire of the material requisition. This 
slip is sent to the cost department, who 
file it with proper ordpr number same 
as is done with a requisition. When 
costs are figured for month, the total 
of the expense ledger charge slips ap- 
pearing in the various cost statements 
must equal the total of the expense 
ledger column in the purchase register 
for the same month. This is explained 
further under Cost Cotnpdation, 

If any foundry installing their meth- 
ods are only a unit of a larger busineis, , 
some method wHl necessarily be re- 
quired to get charges for service to the 
foundry accounts in a manner to bt 
checked up in some such manner as if 
the foundry department were a separate 
business. 

Expense and Burden Aecounls 

In order to have an analysis of what 
makes up each expense and burden ac- 
count for purpose of constant dieck 
on the expenditures of money, fhefc , 
follows a set of analytical expense ot* 
ders, grouped in the necessary diviskxis 
or cost figuring. 

The items shown miy be riianged to 
suit any plant; may be increased or de- 
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creased in number ; but under no cir- 
cumstances should any foundry attempt 
to do business without a fairly coinpUte 
analysis along the lines shown. 

These expenses are grouped as has 
been previously shown, but for refer- 
ence are as follows: 

Group 1 — MeUing Cost; Groups 2 — 
Molding Hurden — Direct Labor; Group 
3 — Molding Burden — Machine Hour ; 
Group 4-~'Corc Burden— Direct Labor; 
Group 5 — Core Burden— Machine Hour ; 
Group 6- -Finishing Cost; Group 7— 
Annealing Cost ; Ciroup 8 — Apportioned 
Kxpenses: (a) Power, light and heat, 
(b) Pattern expenses, (c) General ex- 
pense, (d) Miscellaneous items; Group 
Administrative HxptMise; timup 10— 
Selling Expense. 

UBOR MELTING EXPENSES GROUP 1 

lot— FOUKMBN AND AKSlSTANi'S. 

All amounts paid for sinices of ufiiornl or 
supmlstnit foreman. 

102--^TIMl!:KEKPRRfl AND OTUKU C'LKUKS. 

Kalaiies or wanes of tlmekoriwrs or other clerks 
located tn this department; includes, also, pro- 
rata amount of salaries nr waaes paid in tune 
keepers or other clerks 8er\iii« thh and another 
department. 

10.1 UNLOADINU MKLTINU MATKHIALS. 

Wages paid for unloading ears or bnalh coii- 
tahiUig melting materials If a stiort term or 
normal supply. If exceptional iiuantltles are 
obtained for long term storage, the labor ex- 
pense should l)e added tn the iinnlce cost as 
are freight charges and disliursemcnts charged 
aceordlngly. 

IU4-CDP0U OH PUHNArH LOADKRS. 

Wages paid men for l(i.(diiig cuiiolai. and oil 
bimaees and open-heart h Mteel furnaces, also 
melters at small pots for making cniclble steel. 
tO.I -RI.KVATOn AND CRANRMKN. 

Wages paid for operating olevutorf and cranes 
In coiiiiertlon with handl'iig melting walerluls. 

KMK RIUUKING SCRAP. 

Wages paid for breaking up 4iTiip or othonilse 
preparing scrap for use lit cupola or furnace 
lOr-ICANDUNO SLAG 

Wages paid for handling and removal of slog, 
collecting over-iron, shot, spills, etc. 

108— TKHTING MATFRIIALS AND PRtiDLCT. 

All amounts paid iaiioratnry employes engaged 
In analysis and test of melting materials and 
foundry product. 

100- MKI.TINO MATKRIALS STOKK.S LABOR. 

Wages of men eiigaged In moving melting ma- 
terials from Aorage an^as to charging platform, 
exeeptlng services of elevator and crane men 

llO-NICKNIiSS AND AmDRNT IIELIKF. 

Wages paid to employes altseiit on account of 
sickness or aceldvml. Allowance must be sp 
proved hy Superintendent. 

111 GKNRRAL LAROU 

Wages' paid to niigeellaneoiis geiirral labor nof 
provided for in this clas^lflcatlon. 

112 

11.1 - 

MAINTENANCE OP PROPERTY 
121 'BlIILDINGfl. 

Labor and material used in nMiiiring nr p,ir 
tlally renewing biilldlng.s or Ntructurei 
122— CUPOUB OR KfIRNACBS. 

Uhor and material used in repa'rlng or partially 
renewing rupnius and fumaecs. also their euuiii- 
ment for draft and circulation of air. as well 
H» foundtitlnns. 

123 CONVERTERS. 

Labor and material used In repairing or p.irllally 
renewing converters. 

124 ELEVATORS. CRANKS AND CONVEYORS. 

Labor and material used In repairing or par- 
tially rimewing clevaton, cranes, conveyors, 
tnuwfe: table-*, etc. 

125 - ELECTRICAL APPARATfS. 

Labor and material used In repa r.ng <>r iiartiall.v 
renewing all elei’trlcal apparatus. 

120-^PIPK AND POWER LINES. 

Laltor and material used In repairing nr par- 
tially renewing all piping, plumbing and elec- 
trical wiring Inside of buildings, including 
drainage and sewer pipes, water, gsi. air and 
(dl pipes and their flttlngs: cables and wires 
for power and lighting circuits, liirludlog wiring 
devlcas, 

127— PUTFORM AND STAIRWAYS. 

Labor and material used In raimlrlng or par- 
tially renewing charging platform and stairway. 


I2H 

120 



SUPPLIES 

111 • ALI'Ml.NILM 

142- BRICK. 

14,1-CL\Y. 

141 COKE. 

14r» - KLECTROUES 
HO-KL’EL OIL. 

147 LIME. 

1-18— LIMESTONE. 

Sclf-cxptanalory 
I4i» LINING M.kTERlALS 

All mlsccllaneoiis Liilng materials u.vi‘iJ u. (Ik 
upkeep of ludtes, stoppers, spout*., etc 
i:i« SAND. 

Self-explanatory. 

151 MISCELLANEOUS SUPPLIES. 

MliiC(‘ll.U)eou.i materials not *»ibcrw.-.e provided 
for In Uu.i classification. 

152 LAKORXTORY EXPENSE. 

Expoiiditiires in coimect ion ultb the laboratory 
other than saliir:*'*! or wage> wbleh an: charge- 
abb- to \ecmnit No. lOH 

15S 

1.54 
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MOLDING BURDEN— DIRECT LABOR 

20 1 -- FO REMKN AND A.SS LSTANTS. 

All amounts paid fo‘ servleea of general or 
supervising foremen. 

202 TIMEKEEPERS AND OTHER CLERKS. 

Salaries or wages of tlmekeetKirs or other clerks 
located 111 this department; include!], also pro- 
rata amount of salane*; paid to timekeepers or 
otlier clerks serving this and another depart 
me»it. 

‘joH {-mrsa sand and preparing floors. 

Wages paid for cutting *t.md and otherwise 
iire(iarlng tlie fliMirs for molder-i. 

2U4 ILOSI.NG AND CLAMPING MtlLD.S. 

Wages paid fur all l.ilior engaged In etoslng and 
clamping mold.*t. 

205 DKMNG .MOLDS. 

Wages ot Dim operating drying oven.s In eoiiiiec' 
tioii with (Iry-saiid molding, IniiIi il ing tlie 
oven*! .^*11* drying the s.*iiul 
201) Rl’NNKll U PS. 

Wages of men engaged In ionklng ninner eupv 
or boxes'. 

207 IIROKE.N MOLDS. 

Wages of men engaged rn repairing and flnlsli- 
ing iiroken molds. 

20S C\RUYING P.mEHNS \ND FLASKS. 

Wages of men engaged In earning puttenis .and 
tl.i(ik.s to and from atui^e. 

209 POURING. 

Wages of men engaged In work of pouring 

210 SH.AKI.NG OUT. 

Wages of men engaged In shaking nut eastings 

211 TAKING’ OUT REPllSK AND SCRAP. 

Amounts paid f. r taking out and disposing of 
ref use and delivery of scrap 

212 ( LEANING AND SWEEPING. 

Amounts paid for services in sweenliig, raking 
nr otherwise cleaning the department. 

213— CRANE OPKIt.ATOU, 

Wages paid for senlce.s of crsvnenieii in the de- 
partment operations, 
ill IDLE TIME 

Wages paid men for Idle nr unapplied time, 
and reason for the charge must .tiuuys he given. 
Does not Include allowniiees Lvr sickness or 
aecideut . 

215 SU'KNK.SS AND A(TIDENT RELIEF. 

Wages paid to employes absent on aecoimt of 
sickness or .iccldenl. Allowances miM he ap 
liroved by the Superintendent. 

21(1- PATTERN STORAGE LABOR. 

Wages of men eitgiiged in receiving, storing ainJ 
laying nut patteni.s and eore-lroxes 
217 EXPENSE DUE TO KHROttS AND DEFECTS. 
Expenses or lo.sscs due to citots of depurtim-nt 
employes whether meritnnlcul or clerical, as for 
example: breakage, spoilage, misplacement or 
careless shop work of any kind. 

'218 - GENERAL LABOR. 

Wages paid to miseellaneini- general l.ihor ni*l 
provided for in th s claiKinciiTliJii 

•2l!» 

220 

MAINTENANCE AND SUPPLIES. 

221 BUILD1.NG8. 

Lulmr and material used In repairing or par 

Hally renewing buildings or striKitumi. 

222 MOLDING MACiflNGH. fOmlt If MarhJn« Rate 

UKcd. ) 

fjalHtr and materials used in n^pairlng or par- 

tially renewing all molding machines other than 
Jairing. 

223 -JARRING. M.ACniNRB. (Omit if Machine Rate 

used.) 

Labor and material used* In repairing or par- 
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tiaJly renewing all jirrlng machinei. 

224 - AIK HDtSTS, 

Labor and material used in repairing or par- 

tially renewing all itr bolsts. 

225-CRANE8. 

Labor and material used in repairing or par- 
tially renewing all cranes. 

228 -ELECTRICAL APPARTUS. 

Ubor and material used In repairing or par- 

tlonally renewing all electrical apparatus. 

227- BIIOP FIXTURES. 

Ubor and material used In repairing or par- 

tially renewing all shop fixtures such as benches, 
racks, bins, lockers, railings, etc. 

225 PIPE AND POWER LI.NES. 

Labor and material used In repairing or pa^ 

tlally renewing all piping, pIumblM, and elec- 

tric wiring Inside of buildings, btdudliig drain- 
age and sewer pipes, water, gas. air and oU 
pipes and their fittings; cables and wires fof 

power and lighting circuits, including wiring de- 
vices. 

229 SMALL TOUU. 

Ubor and material used In repairing or par- 

tially renewing all small tools within the de- 
partment which have a comparatively long term 
of uNcfulness; such as portable pneumatic ram- 
mers. chain htiists, screw or hydraulic Jark.s. 
hand trurks, chain and rope tackles, etc. 

2d«)- (.'AGGERS, CHILLS, CHAPLkrTS AND BOLTS. 

2.11 -NAILS. 

2.1'J-LAMP BULBS 

Names of Kupplies self-explanatory. 

2.11 --PATTKRN.S. 

Labor and material used In the alteration and 
repair of patterns shall be accumulated under 
Aeeount 702 and shall be transferred monthly 
to this account. Amount 702 Is a memoran- 
dum uecoiint only to lie used as a Inals In 
the apportionment of the Pattern Deportment 
expensr.s as described under account 702. 

2.14 -MOLDING SAND EXPENSE. 

Exiiciises In eorineelhvn with molding sand 
cost arc sueli an Important element in the 
operating of the Molding Department tint 
provision is made herein fw the dlreetly trace- 
able facto: s of molding (.and cost which may 
be summarl'/ed os a separate schedule, If de- 
sirable, and $0 reported, 

The following sub-accounts shall be uswl- 
2.14- 1 MOLDING SAND. 

r]]st of molding sand used during the 
month (I. e., Invoice price plus Dami- 
portatlon charges). 

211-2 UNLOADING MOLDING SAND. 

W:iKi>fl paid for unloading cars or boat** 
containing molding sand If a short term 
or normal supply. If exceptional guan- 
titles are obtabied for long term 
shortage, the labor expense should bo 
added to the Invoice cost as are freight 
charges and dlabursfment rhargeil ae- 
rordingly. 

2.14 .1 MIXING MOLDING HAND. 

Wages of men engaged In mixing mold- 
ing sand including preparation and 
wheeling. 

224 4 MMNTKNANCE OF MIXERS. 

lavbor and material used In repairing 

or partially renewing sand mixers. 

2.14 5 MI8UKI.LANI*X)UH SUPPLIES. 

All Incidental and miscellaneous sup-' 

plies not otheiwlse prm'lded for In this 
rlaasltleatluiL 

214 (1 MlSCKLLANKOllS EXPENSES. 

Ail other Incidental and miscellanenits 
rllsbiirsemcnts not provided for In this 
classification. 

Molding sand cost, If reported as a sop- 
nratc factor, should be liquidated at a 

cost per pound of metal poured, or. else, 
Inchided In the departmental burden and 
• those eombined In the departmental 
percentage on direct labor. 

'21, V FLASKS. 

Expenses In eonneetloii with fiask cost ore also 
such an miportant element In the operating 
of the molding department that provision Is 
made herein for the directly traceable factors 
of flask rost whlrh may be summarised as a 
scfiarate schedule, tf desirable, and ao re- 
ported. Ibe following sub-aoeounts shall be 
used: 

m-~l WOOD FUSES AND BOTTOM 
BOARDS. 

Ubor and materlftl used In making (un- 
less for special orders) repairing or 
replacing wood fUsks or bottom boprds 
shall be aeetnnidated under Aooouni 
764 and shall be transferred Co this 

aerount. Account 704 IS a WieiilO''aD 
dum account .only to- be used as t 
basis In the spportlonmenC of the 
pattern department expenses is de 
scribed under Aeeount 704. 

335—8 SNAP FUBKB AND JAVKE1M. 

Ubor end witerlal used tn repifring 



THE FOUNDRY 


May 15, 1920 



or pvtlally renovlnc muii Hiski and 

naklof new or ropladng old wood 

Jaoloti iball bo aoeonulatod under 

Aeeoont 705 and AaU be tramrerted 

to tbli account. Account T05 to a 

ncnorandua account only to be uaed 
* aa a baato In the apportionment of 

the pattern department etpemea u de- 
aaOwd under Account 705. 

23S--3 MBTAL irLABKS. 

Labor and material uaed in repalrlna 
or partially renewbig all metal flaeb. 

235—1 PLA8K PUTBR. 

Labor and material used In repairing 
or partially renewliig all flask plates. 

236— NONDURABLE TOOLS. 

Coat of repairing and renewing all tools and 
equipment of a nondurable nature and claesed 
ae a mtoeellaneoui diop aupply. This ac- 
eount to Intanded to corer mainly those elasses 
of portabla toola which are short Ijived and 
comparatlyely Ineapenalre. All current ex- 
pendtturea for nondurable tools should be 
dtotributed to tills account whether such 
espendituret represent Initial cost of addl^ 
tlona or replacements of the nondurable tool 
equipment. 

237— METAL ARBORS AND CORES. 

l4d)or and material used in repairing or par- 

tis^ renewing all metal arbors and cores. 

288 -MIRCELTJtNEOUS SUPPLIES AND EXPENSES. 
Incidental and mtocellaneous dtobursementa not 
otherwise provided for In this classlflcatlon. 

239- 

240— 


MOLDING BURDEN— MACHINE HOUR 

GROUP 3. 

25t» -MAINTENANCE OF MOLDING MACIIINP^ 
Labor and material used in repairing or psr- 
tially renewing all molding machinea other 
Ulan Jarring marhlnei. 

253— MAINTENANCE OF JARRING AlACHINES. 

Ubor and material used In repairing jarring 
machines. 

COREMAKING BURDEN— DIRECT LABOR 

301 -FOREMEN AND ASSISTANTS. 

All ammints paid for aen'lces of general or 
supervising foremen. 

302 -TIMEKEEPERS AND OTHER CLERKS. 

Salaries or wages of tlmekoepcrs or other 
clerks located In this department; Iricliidr*) 
also prorata amount of salaries or wages pi\id 
to timekeepers or other clerks serving this and 
another department. 

.30.3— l^SPECWNO CORES, 

of Inspectors engage in the InsiNictlnn 
of ^core.v. 

304 IFNLOADTNG CORE SAND. 

Wages paid for unloading cars or boats con- 
taining core sand If a short term or normal 
supply. If exceptional quintltles arc oti- 
talned for long term storage the labor expense 
should he added to the Invoice cost and freight 
charges and disbursement charged accordbigly. 

305 -WIIEFJ.ING AND MIXING CORE SAND. 

Wages of men engaged In mixing core sand 
Including preparation and wheeling. 
306>-IJNLOADLNG AND TENDING OVENS. 

Woges of men operating drying ovens in con- 
nection with baking cores. Including fl'lng the 
oven. 


SOr - HANDUNG OOBEB. 

Wages of men engaged In handling cores to 
. and from stonge. 

308 -REPAIRING CORES. 

Wages of men engaged in repairing defective 
coiei. • 


309— CRANE OPERATOR. 

Wages paid for services of cranemen In the 
department operations. 

310— STORING COREfl. • 

Wages of men cngiged in receiving, storing 
and laying out cores. 

311— SICKNESS AND ACCIDENT RELIEF. 

Wages paid to employes absent on account of 
alckness or aceldent. Allowaoee must be ap- 
proved by the Superintendent. 

318-EXPIiiNBB DUB TO ERRORS AND DEFECTS. 
Expenses or losses due to errors of depart- 
ment employes wtaeUier mechanical or elcrical, 
as for example: breakager spoUage. misplace- 
ment or careless shop work .of any kind. 
aiS-^GENBRAL UBOR. 

Wages paid to mtoeellsaeous goneral labor not 
prorided for In this danMeitlon, 


MAtETCEANGE AND. 
821— BUaDlNUS, 


BUPPLIH 


Imhor and material used In Npafrlng or 
tlal^ .rSBBVlnd lNi|5dlnEi ond itnigturis. 


822-COBEMAKINO MACHINEB. (OmK If MbUoi 
nodr Bala Uisd.) 

Labor and material used in npalrbig or par- 

tially renewing all eoremaUng ssidiliies. 
383-4IAND MIXING BIACHINES. 

Labor and matarlal used In repairing or par- 

tially renewing core laod rntxlm naeblnei. 

324— ELECTRlCAli APPARATUS. 

Labor and material itoed In repairing or par- 

tlaUy renewing all electrical apparatus. 

325— CORE OVENS. 

Labor and material used In repalrbig or par- 

tially renewing all core ovens. 

326— SHOP FIXTURES. 

Labor and material used In repalrtag or par- 

tially renewing all shop flxturei. such M 
benches, racks, bins, lockers, railings, etc. 

327— PIPE AND POWER LINES. 

Labor and material used in repairing, or par- 

tially renewing all piping, plumbing, and elec- 
tric wiring inside of buildings, including 
drainage and sewer pipes, water, gas and 
oil pipes. 

328— CRANES. 

lAbor and material used in repairing or par- 
tially renewing all cranes. 

.322" PLATES. 

Labor and material used In repairing or par- 

tially renewing alt core plates. 

330— S.\fAIiL TOOIaS. 

UtKir and materia! used in repairing or ptf- 

tlally renewing all small toMs within the de- 
partment whldi have a comparatively long term 
of life. 

331— CORE BOXES. ^ . 

Ubor and materiiU umd in the alteration and 
repair of core boxes shall be accumulated under 
account 703 and shall be transferred monthly 
to ^Is account. Account 703 is i memo- 
randum account only to be used as a basis 
In the apportionment of the Pattern Depart- 
mept expenses as described under account 703. 
3.32 FTTEt (YINHUMED. 

Includes the cost of all fuel used in the con 
ovrns. 

.3.33 CORE SAND. 

334— €LAY. 

.X35-<3)Rr. CO.MPOUND AND OIL. 

336 -FLOUR. 

337— SILICA W.VSH. 

338— HODS, WIRES. NAILS. 

Names of s«ippllcs— self-explanatory. 

X3»-MTS(:ELUNE0US supplies and expenses. 

All Incldentiil and mUcellaiienus dlsbunements 
not prorded for in this classlllc.'itlnn. 

.340— 

311— 


COREMAKING BURDEN— MACHINE HOUR 

GROUP 5. 

3,'il-MATNTENANCE OF COnF.MAKTNG MACHINES. 
I,abor and materials used in repairing coremak- 
ing machines. 

LABOR. FINISHING COST GROUP 6. 

401— FOREMEN AND ASSISTANTS. 

All amoimts paid for services of general or 
Hupenlslng foremen. 

402— TIMEKEEPERS OR OTHER CLERKS. 

Salaries or wage.^ of timekeepers or other clerks 
located In this- department; Includes also, pro- 
rata ammint of salaries or wages paid to time- 
keepers or other clerks serving this and an- 
other depart ment. 

403— INSPECTORS. 

Wages of IrLsperioRi engaged in departmental 
inspection work. 

404— CRANE OPKR.ATORS. 

Wages paid for .services of cranemen In the 
departmental operations. 

405— HANDLING GOOD PRODUCT. 

Wages for handling good product In finishing 
department and piling good castings in storage 
areas. 

406 — TAKING OUT RF^USB AND SCRAP. 

Wiges paid for collecting and disposing of 
refuse and scrap. 

407— aEANlNG AND SWEEPING. 

All amounts paid for service In riking, sweeping 
or otherwise cleaning the department, 

408— UNLOADING MISCELUNEOUB MATERIALS. 

Wages paid men for unloading miscellaneous 
materials of short term supply excepting as 
otherwise provided for in this ctosslfleatlon. 

400-EXPflN8ES DUE TO KRBORR AND DEFECTS. 
Expenses or losses due to erm qf deportment 
employes whether mechanical or clerleal. u for 
example; breakage, spoUige, mlsplamment or 
caiwleii chop woit of any kind. 

410- -SICKNB8S AND ACCIDENT RELIEF. 

Wages paid to tmployei absent on account of 
slckneaf or aceldent. Allevancee muit be ap- 
proved by tbs Superloten^t. 

411— OBNERAt LABOR. 

WifM paid to mtocellanrooi genenl labor not 
piwrlded for In this dnitaeattoii. 


412--BH1PPINO BXPBNBM LABOB. 
Wages paid ihl|j * 
laborers whemer 

418—. 

414—. 


MAtNUNANCE AND SUPPLIES. 

421— BUILDINGS. 


Lfbor and material used In fepalrlng or pv* 

ttoily rroewlng bulldinp or BtiUBtfoi, 

422— TUMBLERS. 

Labor and material used In lepalring or MT- 
llally renewing all tumbling harreto or roiM^ 
mine. 

423— GRINDERS. 

Labor and material used In repairing or florw 

ttoily renewing all irlnders. Dow not ttdndb 
grind stones or emery wheeto, 

424— MACHINERY. 

Labor and material used la reftolrlng or portlaBy 
renewing all transmission machinery wittdn ttn 
department. 

425— AIR TOOLS. 

Labor and material used In repairing or nr- 

tlally renewing all air tools and conmetm 

used In the department. 

426— CRANEa 

Labor and material used in repairing or pw^- 

ttolly renewing all crincf, eh^ bobtt And 

mecbiiUcal conveyora used hi the Otoparlaieiit, 

427— EI,ECTR1CAL APPARATUS. 

Labor and material used In repairing or pa^ 

tlally renewing all eleetrleal apparatus. 

428— SAND BLAST APPARATUS. 

liShor and material used In repairing or pq^ 

tlally renewing sand blast apparatus. 

420— CUTONG AND WELDING EQUIPMBNT. 

I^almr and material osed in lopalrliig or pa^ 

Hally renewing all cutting and woldUig oqulp* 
fflent. 


430— SHOP FIXTURES. 

Labor and material used In repairing or. par- 
tially renewing nil shop Axium. ouen ao 
ItcnchcB, racks, bins, locken, tailings, etc. 

431- PIPE AND POWER LINES. 

Labor and material used in itpalrliig or pa^ 
tlally renewing all piping, plumbing and olio- 
trie wiring Inside of buildings, Ineluiilng drain- 
age and sewer pipes, water, gas. air and oM 
pipes and their fittings; cables and wlreo for 
power and lighting circuits, Including wlrtog 
devices. 


432- OTHER EQUIPMENT. 

Labor and material used in repairing or par- 
tially renewing all other equipment not pro- 
vided for in this classlflcatton. 

433— SAND FOR .SAND BUST. 

Cost of sand used In sand blasting during tho 
month (I. e., invoice price plus transp^tlOD 
charges), 

t34— NONDURABLE TOOLS. 

Cost of repairing and renewing all toole ami 
equipment of a nondurable nature, eicepklng 
emery wheels, not classed ao a mtoeeUane^ 
shop supply. This account to Inteodod to 
corer mainly those elasses of porOblo toola 
which are short lived and comparatively loci* 
penshe. All current expenditures for nondutiblt 
tools should be distributed to this 
whether such expenditures refiresent inltlql coot 
of additions or replacement of tho nondorihli 
tool equipment. ~ 

43.3--ET.ECTRIC LAMPS. ' 

Expense In connection with lamp globes, eiitar 
and bulbs. 

13(1 EMERY WITFRLS. 

Expense of emery wheels used In the finishing 
department. This account Is used to cidufi 
the expenses of emery wheels hum Account 484, 
Nundiirahle Tools, 

437- CARBIDE. HYDROGEN AND OXYGEN. 

Cost of carbide, hydrogen and oxygen msQ 
during the month In cutting and weldfi 
processes. 

4.38— WELDI.NG MATERIAL 

Cost of all welding supplies such as metal 
sticks or wire, flux, etc. 

439— 8HirPl.NG RXPE.\SE MATERIALS. 

Cost of all mlscrllaneoui mabwiala ostd In 
connection with shipping expcnis opmUoni. 

440— INSPECTION EXPENSE^ 

All incidental and mlsccllaiioous expondUoAtf 
(excepting labor) In comieetloa with ine pfettop 
of the company's product. 

441— OTHER MATERI.AL8 AND EXPENSES. 

All IncldenUI and mtoeeUaneoiM dtobunementf 
not otherwise provided for In thto eiaaaiitow tt on . 

442— 

443— . 




wnwiM' « 


flOl-FOREMFJf. 

All amounts paid for servloei of 
502-OVBN TENDERS. 

Wagra of mon operitlBg aimeaUng ovoni InM 
Ing firing. 

.'103— PACKING UBOR. 


Wages paid for packing caftfai|i In an g^ g Hm 
botes or pots, or loadliig anmiiltliM can. 
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OOl-PAiKlNfl MATEBIALH. 

(!o<it or n««kinK matcrlftli uied In annealiiif 
pots or boxra. 

AU5--l!:XPeNt!KH l>irK to eusobs and defects. 

Expeiisffi or Josses duo to MTon ff deparlDODt 
employes «1ifUirr nwchanlcal or dertea]. as foi 
example, brcakasc. Kpollage, misplacement or 
rareless shop work of any kind. 

SOd-BOXKS. 

Tost or anneallns boxes used dtirlni the mouth. 

507 4i'l)KL I’ONfllTMRD. 

VMi or all ruel used In the annealing ovens. 

508- MAINTaNANTK OF OVENS. 

Ubor and material used In repairing or par- 

tially renewing oil annealing ovens. 

509 MAINTENANCE OF BLECTKIC.^L APPARATUS. 
Lalmr and material used In repairing or par- 

tially renewing all elertrleal apparatus. 

.510 MAT.mNACfi OF BUILDINGS. 

lAbor and material used In repairing or par- 

tially renewing buildings or stroctures. 

511- MAI.NTENANCE OF M1SCELUNB0U8 EQUIP- 
MENT. 

Ubor snd material used In repairing or par- 

tially renewing all other equipment not pro- 
vided lor ill tbla claailttcatlon. 

512 ' SHEET IKON USED IN MUFFLE FURNACES. 
Cost Bf all aheet Iron used In muffle furnaces. 

519— MISTRUANEOUS SUPPLIES. 

cost of all mlieeUaneous aupplles (other than 
cniimemted above) consumed In the current 
operations of the annealing departments. 



r— TAXES. 

Includes all payments for tagei and aoieas- 
ments on real cftata and psrioital property 
used for . manafaetorlng pwpoiei, excepting 
water taxes. The eathnatad ooit of taxes to 
to tm credited to an aeeount such as '*Taiei 
Accrued'* and charged In monthly proportions 
against the vartoui deporimenta on the baela 
of the ratio of iaiable valuea In each depart- 
ment to the total Uiahlo viliirs hi all de- 
paiimcnis. 

POWER, HEAT AND LIGHT EXPENSES. 

GROUP S-a. 

501 POWER PLANT AND 8UB>0TAT10N LABOR. 
All amounts paid for serrlces of engineer, 
firemen, electrician, or other supervision and 
labor In connection with the power plant or 
sub-station. 

602-MAINTKNANCE OF POWER PLANT EQUIP 
MENT. 

Ulmr and materIM used In repairing or par- 

tially renewing all power plant equipment ex 
reptitig stationary boiler. 

003 -MAINTENANCE OF SUB-STATION EQUIP 
MKNT. 

Ubor and materials used In repairing or par- 

tially renewing all tub -station equipment sud) 
NS innsformers, switchboard, general power 
lines and all other miscellaneous electrical 
apparatus used in distributing or measuring 
electrical current. 

001 011.8 AND WASTE. 

Cost of all lubricating oils, greases and waste. 
liOri -ELKf'TRlC LAMPS. 

Expenses In cunnertlon with lamp globes, car^ 
Imns and buH)S. 


APPORTIONED EXPENSES GNOUP 8. 

I- POWER. HEAT AND UOIIT. (See detail 9a.) 
Indudei total of Group (8a) Power. Heat and 
UAt Expensei. whldi amount jhaJI be dis- 
trlmited on the proportionate basis of-- 

(a) Pmr: On the estimated used hofse- 
power of motors Imtalled In etch de- 
partment. to the total horsepower used 
In all departments. 

(b) N«t: On the ratio of the floor apace 
of each departmept heated to the 
total floor apace of all departments 
heated. 

(c) Light: On the wattage of lamps In- 
stalled In each department to the 
total wattiga IniUlled in all depart- 
menta. 

a— PATTERN EXPENSES. (See deUtl Bb.) 

Ineludei total of Group 8b Pattern Expenses, 
which amount shall lie dlstrHiiited against 
The Molding and Coremiklng departments on 
the established proportionate basis of the 
benefits derived by each. 

a— GENERAL EXPENSES. (See detail 8c) 

IncliMei total of Group 8e Genenl Expenses, 
which amount shall be distributed to the fol- 
lowing accounts: (a) cost of melt; (b) mold- 
ing burden: (c) coremaking burden; (d) fln- 
bhlnr coat: and (e) annealing cost, on a per- 
centage Iwsis equivalent to total labor cost 
direct and indirect In the respective depart- 
ments. 

4 -BONUS. 

(a) Ailindance: Based on percentage of earn- 
ings during alx consecutive d^s* full 
time attendance. Bonus to be (Tstrlbuted 
■gainst department In which it to earned. 

(b) Quantity: Based on quantity production 

weekly or monthly. Bonus to he dle- 
trlbuied against department In which It 
to earned. 

G-DKPRECIATIUN. 

Represents s monthly charge equivalent to the 
lessening value of Investments as represented 
bg biilldlnR, machinery, electrleal oppantw, 

furniture and other permanent equipment, the 
riiarge being based on a standard rate of 
percentage of the ledger valuea of the l.i- 
vestnent accounts which shall be chargeable 
agalnit the expenses of the vartoiu depart- 
ments according to the value of the depart- 
mental Investment. 

INRURANfE. 

(a) Flrt Iniuranca. 

* Tnr4ttdN the eoct of fire insurance 

p-emlitms. Charges to th's expense shall 
be credited to such on oecouni os *‘Un- 
expM Insirance" and be distributed 
monthly against the various departments 
on the basis of value Involved. 

(b) Group Life Iniuranca. 

Inrludn the cost of group life Insurance 
premtumi distributed monthly against the 
various expense groups (L e.. Groups 1 
to 8 meluilve) bssod on ths nimb-r of 
employn In oacb department. 

(f) Liablltly Inturanci. 

Inriudes roil of all p-emliima on om- 
ployera* liability hmiranee ' 4 id to to be 
dhtribtttfd monthly on a proportlonata pe*- 
eentsge of the payroll of each department. 


<i(m FUEL CONSUMED. 

('iMt of coal or other fuel actually consumed 
based on periodical reports of <‘onsumptlon. 
Cfl7--MAINTBNANfE OF POWER PLANT BUILD 
1NGB. 

lAiior and material used In repairing tr par- 
tially renewing all power plant Imlldlngs and 

structures. 

fi08- MAINTENANCE OF BOILER AND FAIUIPMENT. " 
lAbor and material used In repairing or par- 

tially renewing stationary steam holle’s or other 
ApporatiM used in ronneetlon with the genera- 
tion or distribution of steam, as injectors, d aft 
system, pipes and fittings, water pumps, etc. 

009 nURRENi* PIRCHASED. 

Cost of alt electric current purchased for 

either power or light. 

010 MISCELLANEOUS EXPENSES. 

Miscellaneous expenses not otherwise provided 
for In this rlassiflci^lon. 


fill 

012 


Note No. 1— If compressed air to used In quantity 
and to supplied from a ccntriU station, it Is recom- 
mended that a separate group expense be used like the 
"Power, Light and Heat" and handled in some way. 

In many plants, however, a compressor to In each 
department where used, which of eourae would simply 
throw It In the expense account of the department. 

In Ivxer plants, however, a separate account should 
be used In similar manner to Power. Light and Heat. 

Note No. 2 -In large plants It to recommended to 
split Group 8-a, Power, Light and Heat, separating 
Into on expense account for **Electrlc*' and another 
fo." "Steam" expose. The same prlnelplct will govern 
and con easily lie followed out. 


PATTERN SHOP EXPENSES 

GROUP 8-b. 

701 -FOREMAN. 

Wages for foreman for thne spent In lupervtolun. 
Does not include wages of working foreman 
which con be directly distributed against pat- 
tern ordr-s. shop orders or other standing ex- 
pense accounts. 


702— AI,TEIL\TIONS AND REPAIRS TO PATTERNS. 
Labor and material used In the alteration or 
repair of standard patterns owned by the com 
pony to suit the needs of the foundry. Does 

not Include labor and material used In the 

alteration or repair of patterns vrhich are cus- 
tomers' p'operty; does not Include labor and 
material used In making new patterns which 
a'c chargeable to customers or an Investment 
account. 

Ihe total amount charged to this account 

shall be deducted from pattern rimp expenses 
and transferred to Account 283, Patterns, to- 

gether with a p'oportlon of the resldusl pat- 
tern shop expenses after values In Aeeoimts 
702. 703. 704 and 705 have been dedurtad 
from charges to this expense groop- IBe 

proportion shall be based on a porcenUge basis 
of the ratio of the value In Aeeount 703 to 
the total of the values In Accounts 702, 703. 
704, 705. 


-ALTRHAT10NB AND REPAIRS TO CORE 
BOXES. 

Labor and material used In the alteratUm 
or repair of liaodivd eore boxes eemed ^bf 
the campany to wit the needt of the fou^T- 
Does not Include labor and material wed In 


the alteration or repair bf wra bwM iMdi 


and material used „ 
whtoh are ehargeablo 


ita pot iheliidi 
in mate nmr eorq 
fr to cuteriri. er' I 


The total amount rhaned to thto 

riiall be deducted from pattern Ihop ODensei 
and transferred to Account 881,. Cora Boieo, 
together with a proportion of the neldwl 
pattern shop expenses after vdoel In Ae* 
wmiU 702, 703, 704 and 705 bavi hMi do- 
ducted from charges to thto wponia irami. 
The proportion shall be based on a psnentaie 
bails of the ratio of the vahia in Aeeount 703 
to Uie total of the vatusi In Aceovkits 703. 
70.S. 704, 705. 


704 -MAKING NEW OR RfiPUClNQ OLD WOOD 

PU8KS. 

Labor and nuterlal used hi maklm new, re- 
or replacing o|d wood flaoki or bottom 

The total amoimt charged to this aeeount shall 
be deducted from pattern shop eipenno and 
transferred to Account 235-1, wood flasks and 
bottom hoards, together with a proportion of 
the resldusl patten shop expenses after valutf 
in Accounts 702, 703. 704 and 705 haio bain 
deducted from charges to thto expense group. 
The proportion shill be based ofl a penentaft 
basts of the ratio of the value in Aeeount 

704 in the totsl values in Aecmmti 702. 
703. 704. 70S. 

705 MAINTENANCE OF SNAP FUSK8. 

l.abor and material used in repaMiig or psr- 
iliHy renewing snip fisiks and nuking new or 
replacing old wood Jackets. 

The total amount charged to this toeount Wall 
be deducted from pattern shop eipensee and 
transfered to Account 235*2, map flaske and 
Jackets, together with a praportton of the 
residual pattern shop expenses after valuea In 
Accounts 702. 70.3, 704 and 705 have been 
deducted from ehargra to this expense graup. 
Ihe p-oportton shall be hsisd on a penentags 
bis's of the ratio of the value In Account 

705 to the total valuea In Accounts 702, 
70.T. 704. 705. 


700— MAIN'n!:N.4N€R OF BUILDINGS. 

labor and material used In repatring or par- 
tially renewing buildings or stnietures. 

707 MAINTENANCE OF MACHINERT. 

I.abor and maUrlal used In repairing nr par- 

tially renewing all machinery In pattern shop* 

708- MAINTBNAN(?B OF SHOP FIXTURBR. 

Labor and material used In repairing or par- 

ttolly renewing ill shop flitures. such as 
bem'hes racks, bins, lockers, ralllnp* etc. 

709 - MISCELLANEOUS LUMBER. 

Cmt of all lumber for mtocellaneous purpoaei, 
not provided for In this claisUleatton. All 
charges possible should be made against Ac- 
counts 702 to 705 Inclifttve. 

710- NONDURABLE TOOLS. 

Cost of repairing and renewing all tools and 
equipment of a nondurable nature. Thto amount 
to Intended to cover mainly those dasiei of 
portable tools which ire shortlived snd com- 
paratively Inexpensive. All oPniit eipendltm 
for nondurable tools should bo distributed to 
this account whether such expcndltwee repn- 
sent Initial coit of addltlOM or leplaeemont 
of the nondmhle tool equipment. 

711 ' MISCELLANEOUS SUPPLIES' AND EXPBN8IS. 
Mlirellaneoui dtobvvsemcnu not otherwtoe pro- 
vided for In thto dasiltlcaUon. 


712. 
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GENERAL EXPENSES. GROUP 8-c. 


SOI -GALARIBB— DEPARTMENT IfSADB. 

Salaries of managers, general superlntendiiits 
and those haring supervtolpn over a regularly 
established gtnifil department. (Not a pro- 
ducing depBitaunt.) 

802-4 ALARIES - CLERICAL. 

Soltrlep snd wages of all otflce rierki not dl- 
rectlyWdlitiibutahle to a dapartmental oiponie 
account. 


SOrt-'YARD LABOR. 

Wages paid men engaged In general yard 
labor not dlftrtbuted to other aeeeunti pro- 
vided herein. 


804 --GENERAL UBOR. 

Wages paid man engaged in undaulfled work 
not dWributed to other aeeoanti in fbio 
dasslficitlon. 


805— GENERAL REPAIR MEN. 

Wagra only of bmptea in Urn. nOdnIteica 
depvtment which ara 
to 


aecoonto an proted for In 


diraelly 
In tbla 


SOd—SICKNEBR AND ACCIDENT 

Wages paid to cmitUvei 4 — 
of •lekneif or aeeteL Wo te' 
ikh M dwi Siw* ~ M 

wmi b» iHitntd iv U rn 
•oT-mMiNQ AMD frAxiaiinv, 

Oort rf tB MM :IM« m»'. 

diaiw tlMt MOtk tr DM 




■ ;J#i5r-I5j90O ' ‘ 

IMr-flinWJOTPUB^ 

. ...Poit « «t) Biiior MPirtics tod coo« 

ivmm iMd maot 

s69^ii)uv«iiNa Bxmsttk 

Alt pAmma for traniporttUon. hotel oad other 
neenevp oiimini hi eonneeiidn with foondry 
mjulrmti other, tbui odmlnlatrotlw and 

sio^ -wjspiitmB m> imoftAipii. 

BKPeuM of oU lioia and Iobo dlitanoe mibllc 
telephone eentee, Uio tontol of Interior tenlec 
and A pfoportlon Of mi> of Um ewltehtioard 
operator biped on lervloee performed. Ineludei 
npenie of lelegrafOilni. All the precedlnr 
•ppUei to Plant OpenHoiif. 

Hll-^CAV MOnifillAOK. 

AH amoOQli paid ae demiOraio for deteiitloo 
of ean btlongliig to nUrotd componlM. 

aiS-tMONCRAL grORIS EXPENSE. 

Wagee of atorefceeper and aaaletanta ongagod 
tn the fMeWlng, ilorlng and dellven* of 
iinral itorea. Ilila aoeount alio ineludee odlro 
aqppUea iiid fUtlonery heed in connection tIUi 
the above function. 

813— WATCHUBN'E EXPENSE. 

Woiiei poM ootchmcn and other mlaoellencoua 
expindltint hi connectloQ with watchmcn'a 
lenlce. 

114— BUCKSIflTH SHOP EXPENSES. 

All eipenditurea tn eormeettan with the black* 
ifflith net dietrlliutable directly to some 
other leeount liicludea labor end materUl end 
all pro-nthma applicable to the bleckamitti 
ihoo. 

810— REPAIR INCPARTMKNT EXPENSES. . 

Alt eipendlttirea In connection with the repair 
or meliitenance department not dlatrlbutable 
dtrocily to acme other aneoimt. Ineludei labor 
and material and all prorattena applicable to 
the repair department. 

814— TRUCKING OR TEAMING EXPENSES. 

All eipenditurea In connection with garage and 
aMtoomhlle ai'vlcc. atable and cartage aenrtre 
and all paymenta for all mtoeellaneoua and 
unaaalgnahle h'red cartage of material and lup* 
pllef» both Incoming and outgoing. 

817 - MAINTENANCE OF OmClS BUILDING. 

All labor and material uaed In repairing or 

part.lallf renewing offiec building. 

818— MAINTENANCE OF BUILDINGS AND EQUIP- 

MENT. (GENERAL.) 

All labor and mate'lal uaed in repairing or 

partially renewing buUdIngi and equipment 
when aiich ehargea cannot be dPatrlhuted agalnet 
a particular department aa provided for In 
thla clanHlcatlon. 

SIO-^MAINTEN.^NCE OF YARDS, FENCES AND 
GROUNDS. 

All labor and material mied In repairing or 

partially renewing all roadwrya. aldewalka. 
fenoea, reradlng of yardi. malnUlnfiig lawna 
and all tooli end Implementa ihed excliiilveiy 

tn connection therewith. 


880— MAINTENANCE OF TRACKS. 

All lebor and mate«'1al uaed in repelrlng or 
partlelly renewhn all railway tracka in yarda 
and ahopa, Including tumtoblei and tracka 
on tTMtlet. 

881— REPAIRS ON RETURNED MATERIAL. 

Wagei paMft for reclaiming irorcaaei on iw 
tunaed mltwlal to rcatore luch material to 
lalahle condition If defect la not directly 
trtcepble to an operating department. 

888--4I|RCb£|.ANE0UB EXPENSES. 

Mlieellaneoui dlihbraeiiienti not otberwlac p-o- 
Tlded for In thla daaaUeation. 

AOKIMS^TIVE (XrCNSES. 

CMUr 9. 

tool— Bxsmmnr tAUUSa. 

CMspematlon of corRmto end genenl ciecutive 
Qfncen. EiMutEo offleen engtged In lalM 
work ihoQld ho chaigcd dlroe% to Aecount 
No: nOl-Solorlee, under GroiV 10, Helling 

Bic petteiiet 

lOOa-HffIFICE EAUXIBB. 

Suiflai of 111 derfca, including itinographen, 
oiRrllEr iireeUy tb the eieeiftlio offlceit. 


IQOS^HMPTTCE SUPPLIES AND EXPENSES. 

Oapk, Of np ftptkmeiy, prhited forma, offlct 
•gppika PM mmellpiim eipenditurea medi 
In eOMfoeHon wRh eneutlvo offleei. 
100i-«TRAV«jNd Bxnafsla 


PpnMa for ifuiEMtuthm, hotel and other 
niMMMf eMunpei, hiehidini cnterUliilng in- 
, onrno hy , toMl^ oSIcvi, 

tnhti » moMtaetorh* 


. fiMt' df- oK vafania 
fiHEli othib M 


^ipcURii to bai- 


'Rid-. 



THE POvUNDHY 

SCUffMO RXPCESfS. EROUPUl 
llOl-^URIBR. 

^SMiriei of lalea manager, aalci dapartmeot rep 
reaenUtlvM and eleika. 

1X08— COMMISSIONS. 

All iinounU oranied aa eommlagloni to aalea- 
man baaed on ailea bttled for arden taken) 
duhig the month. 

UOS^-TRAVELINQ EXPENSES. 

All paymenta for trauapoftatlon, hotel and 
other neceaiary expeiiaei Including onterlainlng. 
Incurred by aalea department repreaentativcf. 
1104— OFPIfV SUPPLIES AND EXPENSES. 

CViet of all itatloney. pinted fornw. olhce eup- 
pllea uaed, and rnlactllaneoua espendlturca made 
In connection with Um aalei deportment. 

1100- ADVEOTISING. 

(Hut of all retaloga, price llata, aiock Uaia, 
and all other printed matter Intended to be 
of aalea aaalatance. lucludca payment for 
advcrt'aemciita deacrlptive of tha company*! 
biialneaa or prodiKt inaerted In newapape a. 
magaiinea, trade publlcationa, etc., alio ruta. 
electroi. etc., uaed In connection therewith. 
Includea coat of aamplea for uae of aalcamcn. 
1104- TELEPHONE AND TELEGRAPH. 

iMcal and long diatanee public triephone aerv- 
kw, the rental of interior aenrlee. and a pro- 
portion of the vagea of the awltehboard ope* 
ator baaed on acrvlcca performed. Tncludn 
eipenac of telegraphing, 
nor - POSTAGE. 

Scir-explanatory. 

n08-MIS('ELLANKOUS EXPEINSRS. 

Mlarellaneoua d'abtf aemente not oUierwiae pro 
vided for In thla clamlllcation. 

Section IV 

Production Routine 

LL Castings made should he au- 
thorized by a casting production 
order whicli should be in sufficient copies 
to notify the various departments inter- 
ested of the exact requirements involved 
and to prevent over-fulfillment of re- 
quirements. The order should .show 
clearly the order number or class num- 
ber chargeable, in order that the ap- 
plication of cost may be dependable. 
.'\ work-in-process record by pattern 
numbers should be maintained showing 
the order number and number of cast- 
ings ordered and completed, as well as 
dates of the transactions. Dependable 
reports should be made showing the 
number of casting.s made daily, good 
and defective, and the corresponding 
weights by order or class number and 
pattern numbers. 


Book Review 

Metallography; by Samuel L. Hoyt, 
metallurgical engineer. National Lamp 
Works, General Electric Co., and for- 
merly associate professor of metallog- 
raphy, the University of Minnesota; 
cloth; 6x9 inches; published by Mc- 
Graw-Hill Book Co., Inc., New York, 
and furnished by The Foundry for $3 
net. 

An exhaustive and comprehensive 
work on the science and application of 
metallography. The subject has been 
divided into three parts by the author: 
Part I, Principles of Metallography, a 
book of 251 pages, is now ready for 
distribution. Part 11, The Metals and 
Common Alloys,, is on the press. Part 
111, Technical Practice, is in, prepara- 
tion. The first book is the outgrowth 
of a lecture course given at the Uiii- 
versky of Minnesota to students spe- 
me^llography/ It deals with 
geiidi«r bif the science and 


. A-' 

: 

with some of the more imikirtalit 
ods which are used to tEirry 
eral investigations tii the metalU^jl^j^t^'f 
laboratory. Parts 2 and 3 
with the metallography of the more 
portant metals and alloys, includin|^\.. 
steel, cast iron and special steels an^. ; 
the application of metallography to thsF '> 
metallurgical and engineering Industries 
In the first volume, general principles. * 
are discussed in seven chapters and 
under numerous subheads. 

Takes Over Lynchburg 

Plants w 

The James River Foundry Co, and ' 
the C. W. Hicks Machine Works haye 
been taken over by the Southern Electt^ f 
Steel Co., Inc., Lynchburg, Va. 
addition, the company is having plaws ' 
prepared for a modern electric st^ . 
foundry. The former owners of tbd 
firms taken over, William Farmer ai^ ~ 
C. W. Hicks, have been retained by 
the purchasing company to act as sv*. 
perintendents in the respective plants* 

' , i 

Foundry Company In* , 
corporated 

The Gold Coin Stove & Foundry Co.»' 

26 DeWitt street, Albany, N, Y.^ re- 
cently was incorporated to take over « 
the present plant of the Gold Cohi . 
Stove & Foundry Co., 16-22 DeWitt 
street. .Announcement concerning elec- . 
tion of officers will be made later, but 
it already has determined to buidd a' 
new foundry, equipped with modem 
appliances. 

Exports Tire Molds 

Export of tbe products of the tire 
mold division of the Wilson Foundry 
& Machine Co., Pontiac, Mtch., tt* . 
cently wais initiated by the stvipmeut ' 
of 12 tire molds and 150 tire tores to 
the Dunlop Rubber Co., Aston, 
land. Special heavy crates were pre- 
pared for the initial consignment^ 
England, which comprised 87 crato^ ! 
the total weigOit being over 30 tons.* 

Will Manufacture Axles 

The United States Axle Co. has 
been organized at Pottstown, Pa., to 
take over the plant of the Industrial 
Foundry 8c Machine Co., of that city. 
The new company will install Addi- 
tional machinery for the manufacture 
of axles for motor vehicles. The officers 
are: President, George C, Lee, Potts« 
town; vice president, D. L, Britton; 
secretary-treasurer, L. E, Orgitl, In 
addition to the officers, the board of 
directors is comprised of H. C. Lang; 
New. York, and Dwight R. HeigSii 
of Pottstown, Pa. 




Bill Comments on Blast Furnace Coolers 



AVING finished the arduous 
duties of the day as one of 
the cogs of the wheel of 
industry, I.., removed the 
grime from my person, put on my coat 
and after contributing a nickel to help 
Swell the coffers of the corporation 
which controls the traction rights in 
the city, 1 found-, myself a half an 
hour later entering the front door 
of the house which I am buying in 
Imonthly installments — for another man. 
Before I had time to call the roll or 
even see What was spread on the 
frugal board, I was told by the Chief 
of the Bureau of Dom' .'tic Relatitms 
that one of^ t^^c hot water connec- 
tions on the boiler in the cellar \va^ 
broken and she was afraid it would 
be. necessary to take to the boats be 
fjorc morning. I consoled her by 

remarking that if there was anything 
left after we had eaten, we would 
provision the long boat and then ii 
would make no difference to us 
whether the ship went down or not, 
as we did not owm her. With the 
peculiar inconsistency of her sex, she 
could not see it thail way and insisted 
that I go doWt 4 .,at once and fix the 
leak. I retinonstrated gently, but 
(irmly withall. that if I wore gifing 
to drown I preferred to do it com- 
fortably on a full stomach and without 
a collar. 

After the meal 1 went down into 
♦he fore-hold being accompanied and 
escorted thither by one or 
two trusty A Us and found 
thkt she was making water 
through a split pipe. Ouf A U 
^as dispatched ,,19 the hard- 
ware store for a length of pipe 
and the other to an obliging 
neighbor for a monkey 
wrench and a stillson. 

When they returned, it 
was only a few minutes 
work to remove the 
broken piece, in- 
sert the new one 
and connect her 
Up again. Wc 
turned on the 


water and were engaged in con- 
templating the masterpiece when 15 ill 
appeared at the hatchway and sang 
out: “.Ship alloy' Do you want a tow 
liiix*?" 1 told biir. that 1 thought 
we could make port under our own 
stcani and asked him to ronic down 
if he wanted to sec a cla.ssy piece 
of deep sea engineering He did so 
and after having given the job his 
nnqualirud approval he said: “This 
here piiie-fitling business is more im- 
portant than some people think. T 
worked in a foundry at one time wdiich 
turned out most of the eastings for a 
neighboring steel works. The steel 
plant was a modest affair, in fact not 
tniieh more than an infant in those days, 
comprising as it did a couple of open 
hearths, a forge, a guide mill anil 
a cogging mill. Twas a strong, lusty 
infant though and in recent years has 
attained a stature which reflects credit 
on the men responsible for shaping its 
destinies. It also furnishes a theme 
for the local spellbinders when they 
wish to cxtoll tin' merits of a pro- 
tective tariff as applied to the iron 
and steel industry in one of His Most 
Gracious Majesty's overseas domin 
ions. 

“Prompted solely by the mO'.t pun* 
and patriotic motives, the owners of 
the plant in the early days made rep- 
resentations to those who sit in high 
places, to-wdt, the government benches; 
and humbly petitioned that august 


body to enact certain measures which 
would encourage the manufacture of 
pig iron, at a reasonable profit to the 
petitioners. The paternal government 
lent its official car kindly to the prayer 
of the petitioners and with many 
legal phrases like whereas and be it 
enacted, etc., had a statute, or a 
mandamus or an injunction, or what- 
ever it is they call those things, en- 
tered upon the minutes to the effect 
that on and a certain date, duly 

specified by the day, the month and 
the year of our Lord, contracted to 
A. D., and also the year of the reign 
of the afore.said gracious sovereign, 
duly spelled out, a certain ad valorem 
duty would be collected by the duly 
authorized agents of the government 
on every ton or fractional part there- 
of of pig iron imported into the 
commonwealth. I'urlhermorc, the gov- 
ernment stood pledged to pay a boun- 
ty of $5 a ton on every Ion or frac- 
tional part thereof of pig iron pro- 
duced by any of its loyal and patriot- 
ic citizens in a domestic hearth, stack, 
or other suitable device constructed 
for the reduction of metallic iron from 
the ore, provided this device was 
erected on property within the bounds 
of the commonwealth, and the ore 
used was mined, quarried, blasted, dug 
or otherwise exhumed from land with- 
in its borders. 

“Heartened and encouraged by this 
kindly, spontaneous and totally unso- 
licited action on the part of 
the political party then in 
pol^’er, and viewing with su- 
preme contempt the dastardly 
and unpatriotic actions 
of the opposition in 
their attempts to 
strangle an infant in- 
dustry and impede the 
inarch of progress and 
civilization — for as 
everyone knows, 
iron is the barometer 
of trade and the 
base of all com- 
mercial a nd , in- 
dustriat great- 
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ness, the company proceeded to erect 
a blast furnace on a site which had 
been thoughtfully bonded some time 
before with a view of some such con- 
tingency arising. The mineral rights 
to a certain lot, piece or parcel of 
land also had been filed in the gov- 
ernment archives. 

“This was merely a precautionary 
measure taken to head off and checkmate 
the possible designs of any piratically 
minded people, who, when they heard 
•of the industrial expan^sion about to 
be inaugurated, might have bonded 
the property and charged the parly 
of the first part an exorbitant royalty 
on any minerals taken out, to the 
detriment of industry and to financial 
discomfiture of the aforesaid party of 
the first part. 

“Having arranged all these prelimin- 
aries as became captains of indus- 
try, a blast furnace with all the neces- 
sary equipment, including a battery 
of coke ovens, was rushed to com- 
pletion. The great day for blowing 
in at length arri'^ed and the president's 
daughter, becomingly attired in a 
marvelous creation made for the oc- 
casion, stepped daintily forward and 
applied the torch. 

“It was a great day, and as the local 
paper pointed out, inaugurated a new 
era of industry and ere long 'the 
stream which crept through the peace- coolku Kor the tuyere openinc IX A 

ful valley would reflect the lights from bust firnace is provided with k 

a hundred such furnaces and steel of pipe cast in 



crime and J wiH even go furt]|ier • 
admit that I have seen mein ' 
looked good in them; a molderl 
hoy I . ^ 

“The only casting with which we had ^ 
any trouble was that known as a ^cooler, 
Vou know what it is and for what it’ 
is used. It extends through the jadmi 
and hearth wall of the furnace aiid 
forms a protection for the blow pipe 
and the tuyere. The number required 
of course depends on the size of the 
furnace. The size and general design 
of these castings also vary to some 
extent, but the main features are alike 
in them all. This old time cooler ' 
was about 2 feet long by IS indpes 
across the wide end, having a 
thickness of metal and carrying a ciipil 
of 1-inch wrought-iron pipe, cast In. ■ 
“Molding the job was a sim^ 
operation, but when the old boy thought 
about casting it he was afflicted with 
the oldest disease known to man — cold 
feet. He never had had any expeti- 
ence with a casting of this pafticulat 
character and consequently had no de6- 
tiite ideas of just what, precautions would 
be necessary. The more he thought 
about it the more certain it seemed to 
him that the molten iron going into 
the mold would * melt the thin wrought 
iron pipe and fill the ‘'bdil with iron, 
li he had just gone ahead and treated 
Hie jo!) as an ordinary part of the day’s 
work, a course to which he 'was tempted 
by foundry tradition aqd. training, dll 


plants where as a natural con.scquence 
the town would proudly take its place 
with Sheffield, Pittsburgh and other 
great iron and steel producing cen- 
ters of the world. 

“Like many similar prophesies, this 
one was never realized. Owing to 
economic and political reasons, the 
company after a few years had elapsed 
erected a blast furnace and (»peii- 
hearth plant close to a coal property 
which had been acquired. The orig- 
inal blast furnace was di.smantled 
and moved to the new site. However 
what I .started to tell you about oc- 
curred while the blast furnace still 


I 

was ill active operation in the cm 
bryo Pittsburgh. 

“As I .said, we supplied nearly ali 
the. castings for the steel company and 
naturally after the furnace had been 
ill blast for some lime, we were 
called upon to make repair parts foi 
items which had been hiirned or w(*r!i 
out. We had opportunity to make 
castings for practically cverylhinR 
around her, from the charging bell 
and hopper at the top of the stack 
to the blow pipes and cinder notch 
at the bottom. Being a .strictly job- 
bing shop, everything was fish that 


would have been 

lie was foolish enough to coiisim me 
foreman of the machine shop, who 
was the particular bright star in thit 
plant You know, one of those birds 
who knows everything. 

“This lad solved the problem offhand 
Told the old man all hf' had fo do Wiit 
to fun a stream of water. tbrpug)i?j[iie 
coil while the metal • was in a . liqi^ 
state. Now of course the > Idea- was all 
right, but like lots of other pin’feldtty 
good ideas, it depended for' its uSeft^* 
ne.^s on being . lappljed . -aceordWivfko 
proper engineering principles.' One im- 
portant point which was overlobkM ‘-%i 



came to our net and no par- 
ticular difticulty was experi- 
enced in producing any of the 
castings required. The 
gaffer was a wise old 

EASV bird e\en if lie did 
bill wear -»ide whiskers. 

supplemented on Sun- 
day by a high hat. 
Of course, I am per- 
fectly willing to ad- 
mit that wearing a 
silk hat i.s not a 


fitting up the water ephneetjon 


that well known little ..-law of physi^ 
which decrees that water expands wbcQ 
exposed to the action of heat, and whpti 
heated to a certain temperature is 'ebu- 
(Cottcluded on page 419) < 
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Foundry Iron Shows Lpaa 

C IG iron production for 1919 showed 8 
I marked decrease over that for tSie previous 
year. The total as reiiorted ’by the Amer- 
ican Iron and Steel institute was 31.015.3^ 
tons or 20.58 per cent less than the 1919 total of 
39,0.S4.frl4 tons. The causes for this decrease in 

output arc nut remote to seek. Industrial disturb* 
ancas and transportation difficulties took heavy toll. 
While the industries consuming pig iron did not get 
their .^Iricle until late in the year, Aic production may 
be said to be only a little short of consumption. 
I*"oundry iron and ferrosilioon which are classified 
together showed a loss of only 4.44 per cent with a 
1919 total of 4,916,758 tons as compared with 5,145,- 
260 tons for 1918. The loss in this case is directly 
chargeable to causes other than slack demand, for the 
foundry industry led off early in the summer of 
1919 and before the first of the year recorded the 
greatest volume of business ever encountered in 
castings manufacture. At the beginning of this activ- 
ity some blast furnaces making basic iron were con- 
verted to the manufacture of foundry grades, and 
although they again reverted to basic with the in- 
crease in demand for the latter product, the effect 
of the temporary change is evident in Iflie total of 
foundry iron. Malleable pig iron showed a total 
9.74 per cent less, for 1919 than for 1918. The 
totals listed are 1,009,049 tons for last year as com- 
paicd to 1,117,914 for the previous period. Malle- 
able foundries, in general, did not get into heavy 
production as early as did the gray iron shops, but 
the use of malleable grades in foundries making 
automobile parts in a measure served to sustain the 
demand for this class of iron during the past year. 
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Slight Deviations Govern 

H RKQUICNTLY when a foundry process is 
described some foundryman rises to remark 
that the thing cannot be done, because he 
has tried it in an identical manner and has 
failed. He imy be right. His experience is to be 
trusted, if every minute detail in the method out- 
lined, corresponds accurately with that which he 
tried. In foundry operations there are so many 
variables that one slight difference may determine 
the dividing line between success and failure, A 
striidng example of the influence of minute details 
upon foundry procedure is illustrated in one instance 
by the variation in practice followed in adding man- 
ganese to iron. One melter adds it in the cupola 
while another insists that better results are secured when 
the manganese is added to the metal in the ladle. Both 
may be correct from their experience. The melter 
who secures the best results by placing the manganese 
in tlic ladle may have an oxidizing atmosphere in his 
cupola and bum out a large percentage of the man- 
ganese when he tries to add it in the cupokt A 
third melter may say that he secures no appreciable 
beneflt by adding manganese to the iron either in 
the cuiwla or in the ladle. Ha, too, may be correct 
because he may melt an iron whidi has a hw. per- 
centage of sulphur and a high percental pi ^slliobh, 
or he may mkke castings which are .not s&sitive. tot 
slight changes in the n^al. In either case tlie mat)-: 
ganese effect would be ininim!z(Kl> to a ceilidilp 
and any benefit secured might not he ' 
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Trade Outlook in the Foundry indust^ 

^/'■"Sn-OOMY prospects confront foundries through- obliged to cut down to 50 or tiO per cwt.of 

out the east and central west. The switch- activity to conserve supplies. Iron scarcity is bdi^ 
men’s strike, which seemed to be weakening felt more severely through Indiana and Illinois, wiuf#. 


i^'*'S|TL-OOMY prospects confront foundries through- 
out the east and central west. The switch- 
men’s strike, which seemed to be weakening 
two weeks ago is continuing to restrict 
shipments both of r^w materials and finished products. 
Some plants are faced by the prospect of early discon- 
tinuance through lack of iron ; others are out of sand ; 
finished castings which cannot be shipped and paid 
for are piled in every available space in other found- 
ries; and many have only a day-to-day .supply of 
coke. V’aried are the ways in which the transporta- 
tion tieup operates, but the effect is the same, and 
unless early relief ijt effected, the greater jwrtion of 
the castings industry will suffer severely. 

In New England, the Delaware & 
Hudson railway affords the only 
CftSt 1 m -clvaiinel for incoming freight, and 
Hard Hit this road recently has placed an 

embargo against the New York, 
New Haven S: Hartford. The latter 
road will receive no pig iron at junction points out- 
side of New ngland for delivery within the dis- 
trict. Providence 

foundries are 

•< - 

ter. Mass., and cosbecti 

then reconsigning _ ^ foundry, vdiey $43.25 1. 44.25 

them to destina- n«. 2 soutiwiii. Bmuithui.... 40 . 00 u 42.00 

No. 2 Foundry, CblouEO 48.00 to 45.00 

non. Connecticut no. 2 F 0 imdry. nillodelphli ... 45 . 80 to 40,10 

f o u n d r i es arc <® I*-*! 

hard hit and sev- Miiieabic, Bnffoio 40.25 

eral, including the cia 

W. & B. Douglas (VNuitllnllU rowMlry nt« 12.00 

Co., Middleto^. 

one of the oldest 


Prices of Raw Materials for Foundry Use 


Iron 

4 .No. 2 Foundry. Valley 

CORRECTED 

. .143.25 to 44.25 

TO MAY 7 

Scrip 

Heavy meltine ateel, Valley . . . 

.125.25 to 25.50 

No. 2 Southern. Blnnliighani.. 

.. 40.00 to 42.00 

Hravy melting ateel. Plttaburgh. 

. 2.5.0010 88.00 

.No. 2 Foundry, ChleaiEO 

.. 43.00 to 45.00 

Heavy melilni ateel. Chleago . . 

. 23.50 to 24.00 

No. 2 Foimdry, Fhlladelphli . 

.. 45.00 to 40.10 

Stove Plato, Chicago 

. 33.00 to 33.60 

Baalc, Valley 

.. 43.00 to 4.3.50 

.No. 1 raat. Chleago 

. 42.50 to 48.00 

Malleable. (Iilcaso 

43.50 

No. 1 caat. Philadelphia 

. 38.00 to 40.00 

Rfalleablc, Buffalo 

48.25 

No. 1 caat, Birmingham 

. 30.00 to 81.00 

Goto 


Car vlieela. Inn, Plttaburgh . . . 
Car wheeli. Iron. Chleago 

. 80.00 to 40.00 
. 88.50 to 80.00 

('onnellavllle foundry coke 

12.00 

Sallrotd millcabn. Chicago . . . 

. 80.00 to 30 50 

Wlae county foundry coke.... 

.. 12.00 to 12.60 

Agrleultiiral malletble, Chicago. 

. 80.00 to 80.50 


obliged to cut down to 50 or dO per C^t.of 
activity to conserve supplies. Iron scarcity is bdi^. 
felt more severely through Indiana and Illinois, wiuf#. . 
in St. Louis supplies of iron which have been entouh^’ 
fiom Dii-mingham for weeks have not been req^v^.,:; 
The scarcity of iron which can be delivered frdi^‘ , 
Chicago is shown by a recent sale of some 500 totj^ , 
of innllcablc by an Ohio furnace company to a Wii^.‘ 
mnsin melter at $^.50 furnace or about .$50 delivered'.! 
Cliicago and northern Indiana furnaces arc piling , 
The effects of the strike seem to be almost entire^. , 
conruicd to those industrial sections where keen Isdi^' 
competition exists. In the south and southwest freig^ , 
movements are free, despite the shortage of cawJ 
Pro<luctk)n of pig iron was bt^ 
little affected during April accord^; 
Iron Little ing to statistics gathered by 
Aiieetcd L'on Trade Review. Although tht; 

railway strike produced a sudd^ 

' cessation at the start, resumpti<m.. 
gradually was noted during the last week of the, 
montli. About 40 blast furnaces were forced out ol’ 

blast and a gre^ 

number reducw. ' 

. , . o j T, operations, but 

nal. for Foundry U.e April ou^t 

” ^ Sow showed a 

llttvr mfltlnc rtMl, Vtfl,y .... $25.25 to 25.50 ® ** 

llrgky melting it«el. Pittsburgh.. 25.00 to 88.00 623,454 tOItS 

Heavy melilni steel. Chleago ... 28.50 to 24.00 ... I 

Stove plate, Chicago 33.00 to 33.50 Compared W ,1 

•No. 1 east. Chleago 42.50 to 48.00 March. Thfi Afi . 

No. 1 cast. PhUadelphIa 38.00 U 40.00 

No. I cast, Birmingham 30.00 to 81.00 ril tOtal WaS 

Car vlieels. Inn, Pittsburgh .... SO.OO to 40.00 yco ‘IIJ. 

Car wheels. Inn, Cbletgo 88.50 to SO.Oo Wn«^ 

Ballrotd millcaUe, Chicago .... 80.00to30 50 752,227 tOflS WiS 

Agrieultiinl malleable, Chleago. . 80.00 to 30.50 merchant i r O^ 

— The merchant 


month. 


in the state, have 

been forced to close. The main trouble in New Eng- 
land is traceable to traffic congestion and embargoes 
rather than labor trouble in local yards. It is stated 
that if the present railway situation continues for two 
weeks nwre, fully 20 per cent of the New England 
foundries will be forced to close. While transporta- 
tion of some classes of freight is improving through 
New York and New Jersey, but little pig iron is 
being received, and a serious shortage is imminent 
'’imong foundries. 

All ,the great industrial section 
. bounded by Pittsburgh, Cincinnati, 

Mio^vVest is St. Louis, Chicago, Detroit, and 
Cot OH Buffalo ^ confronted by the danger 
of complete stagnation. The short- 
«age of all raw materials is prevalent, 
but the greatest difficulty is experienced in maintain- 
ing sufficient ct^e. The Pennsylvania and the Balti- 
moto"& Ohio railroads are moving solid trainloads of 
c0ke out of the Connellsville region, and in cases 
where these full trains can be moved through to 
destination without intermediate switching, ample sup- 
plies m^y. be had. A number of the larger interests 
. ^ thp. vidinty of Pittsburgh have been obliged to 
/ .gi}t|^,i>|tod]lidion end-4 few have cip^. An instance 
, (rf, lj|^. p^ifjE^g is . found .ht Cleveland, 

Wge jobbing foundiries have dosed 

M jsto ajt a fftne, rest^ ^ 


iron loss w.as 

105,940 tons, or 9.38 per cent iigured on the daily aver- 
age. The percentage loss shown in the total iron pro% 
duction was 15.8 per cent. It is probable with the coft- 
tinued obstacles encountered early in May, that toe 
present month will show a greater loss in pig iron pto* 
duction. It is stated that southern* iron prodttcere 
sold practically all their spot iron for the first hall .of 
the year and probably halt of their average third-quar- 
ter output. Southern foundries are flooded with Ot-r 
ders, and in some cases are turning away bustatM. 
The eastern cast-iron pipe shops have been hampered 
and in some cases have resorted to 4-day operatieill, 
although in the past week relief has been .,^db-' 
tained. Pipe demand is strengthening in all sections. ' 
However, the southern pipe shops are working to 
capacity. Some inquiry is reported from Cuban 
interests for sugar mill machinery castings. South- 
ern foundries are taking some of this nnoric. Auto-' 
mobile requirements still are heavy and largely un- 
satislicd, due to transportation difllKulties. ]^]ro^.s 
still are inactive in seeking new equipment, but a 
fair volume of repair business is being placed. Brass 
and aluminum foundries report a continued strong 
demand. Prices of nonferrous metals, based on' 
New York quotations, follow: Copper, i8.50c; lead, 
8.621-20 to 8.75c; tin, 57.00c to 57.50c; antimony, 
9.87}4c:. aluminum. No. 12 atk>y, producers’ price. 
.81.50c and open market, 31.00c. Zinc is .quoted' at 
18*37^40 to 18.50c, St. Louis. 





a KKOKKlCK G. COTTRKLI- 
ha.s bot‘n nonun:iti‘<l by 
1‘rc^klfnt Wilson to suc- 
ceed Dr. Van H. ManninK 
as director of tlu* bureau of tniiu‘!>. 
Dr. Cottrell was born in Oakland, 
Calif,, Jan. 10, 1877. He was grad- 
uated from the University of t'ali- 
furnia in 1890 and taught chemistry 
ill the Oakland high school until 1900, 
when he ftWent abroad and studied at 
the University of Berlin and the Ihii- 
versity of Leipzig, receiving degrees 
from the latter institution. Returning 
to this country, he was assistant pro- 
fessor in physical chemistry at his own 
university until 1911. During this 
time he evolved the Cottrell process 
of electrical precipitation of fumes 
and fine particles suspended in the 
gases of smelter, bla.st furnace and 
cement works. In 1911, when Dr. 
J. A. Holmes, the first director of the 
bureau of minc.s was appointed to 
study the question of smoke damage 
from smelters, Dr. Cottrell was ap- 
pointed chief physical chemist of the 
bureau. !n 1914 ho became chief 
chemist, in 1910 chief metallurgist and 
in 1919, assisStant director. Dr. Van 
H. Manning, who has tendered his 
resignation as director, effective June 
1, is leaving the government service 
lo become director of research with 
the recently organized American Pe- 
troleum institute. Dr. Manning has 
been in active service wdth the de- 
partment of the interior for the past 
34 years. 

G. Johnson, who formerly was with 
the Wcllman-Seaver-Morgaii Co., Ak- 
ron. O., has been made foundry super- 
intendent for the Minerva Engine C<»., 
Cleveland. 

C^orge >5. Jepp.son, secrrtary and 
works manager of the Norton Co., 
Worcester, MasSS., will sail for Europe 
May IS, combining business with 
pleasure. 

George A. Laub, formerly with the 
American Car & Foundry Co., has 
become superintendent of the plant 
of the Sligo Iron & Steel Co., Con- 
nellsville, Pa. 

-P. A. Gaynor, formerly manager of 
service and sales for the Bryan Pattern 
& Machine Co., Bryan, O., has assumed 
similar (duties with the .Non-F^erro 
Foundry & Pattern Co., 1361 West 
Bancroft street, Toledo, O. 

, Fred T, Moran, Detroit stove manu- 
facturer, has been electfed a director 
of the Charcoal Iron Co. of Amer- 


ica, succeeding George J. Webs-ter, of 
Marquette, Mich., retired. Other di- 
rectors were re-elcctcd. 

Frank E. Latnp.son, who for many 
years ha.s been in charge of the ship- 
ping and receiving departments of the 
Sessions I'oundry Co., Bristol. Conn., 
has been made an assistant to Presi- 
dent William E. Sessions. 

Bushnell Higelow'. formerly eastern 
manager o{ sales for the New Jersey 
Zinc Co., New York, has been ap- 
pointed assistant general sales manager 
of that company. Walter 1. Hess suc- 
c<*eds Mr. Bigelow as manager of east- 
ern .sales. 

R. W. (iallager, assistant general 
manager of the East Ghio (ias Co., 
Cleveland, will resign June 1 to become 
acting president of the Motor Ca.stings 
Co., Canton, O. "I'he Canton plant 
niannfactiires motors for trucks and 
fractor.s. 

C’harles M. Noble, president of the 
Vi lUass & Alumiuiim C!ci., Mas.sillon. 
()., died iCM “Utly at the age of 60 
yearxS. Mr. Noble who was a resident 
of Lima, O., was engaged in the 
work of establishing the Massillon 
foundry at the time of his death. 

K. M. Glass and J. A. .Arthur re- 
cenlly have incor]»oratcd the . Glass- 
Arlhiir Iron & Brass Foundry and have 
started operations in Gastonia, N. C. 
Mr. Glass formerly was connected with 
Bartlett & Haywood, Baltimore, while 
Mr. Arthur until recently was foreman 
of the Moffet Machine Co.. Charlott*’, 
N. C. 

Boetius II. Sullivan was elected chair- 
man of the board of directors at a 
recent meeting of the Independent 
Pneumatic Co.. Chicago. The other of- 
ficers chosen were John D. Hurley, 
president ; Ralidi S. Cooper, first vice 
president ; Fletcher W. Buchanan, sec- 
retary, and Edward G. Gustafson, 
treasurer, 

A. Leon Scott has been made sales 
manager for the Arcade Malleable Iron 
Co., Worcester, Mass. Until recently 
Mr. Scott was .sales agent of the Nauga- 
tuck works of the Eastern Malleable 
Iron Co. and during his affiliation with 
that organization he received a varied 
and world-wide experience in market- 
ing casting.s. 

.V. M. Fulton, for the pa.st 13 years 
with the Fort Pitt Malleable Iron 
Co., Pittsburgh, resigned on May 1, 
Mr. Fulton served the company in 
various capacities and for the last 
three years ha.s been general superin- 
tendent. He ha.s always taken a gen- 


eral interest in foundry association 
affairs and now is president of the 
Pittsburgh F'oundrymen’s association. 

A. B. Van Eschen, formerly works 
manager, Michigan Steel Casting Co., 
Detroit, has formed a syndicate which 
has purchased the Monroe Steel Cast- 
ing Co., Monroe, Mich. The plant is 
equipped with a one and a half-ton 
Booth-Hall and 'a one-ton Snyder elec- 
tric furnace. The new interests will 
thoroughly modernize the property, in- 
stalling the necessary equipment to put 
it on a high production basis. C. F, 
Clark, formerly treasurer of the Steel 
Products Co., Detroit and Cleveland, 
has been elected president. 

F-. B. Horne recently resigned his po- 
sition as manager of the forge and 
foundry divisions of the Packard Motor 
Car Co., Detroit. Mr. Horne had 
been with the Packard company for the 
past 12 years. He intends to devote 
his attention to personal interests, par- 
ticularly the Rochester Foundry & Ma- 
chine Co., Rochester, Mich.,^ of which 
he is president. This company now is 
engaged in the production of iron, 
brass and aluminum castings and pat- 
terns. The addition of a malleable de- 
partment is contemplated. 

Harry Carson has resigned his con- 
nection with Rogers, Brown & Co., to 
organize Carson & Co., with headquar- 
ters in the Pennsylvania building, Phila- 
delphia. Carson & Co. will conduct a 
general brokerage business, handling 
foundry and steel mill supplie.s, in- 
cluding pig iron, coke and ferroalloys. 
Mr. Carson’s connection with the 
Rogers. Brown interests dates back 
20 years, first at Buffalo with the 
Rogers, Brown & Co., and the Rogers- 
P>rown Iron Co., and later at the Phila- 
delphia office of Rogers, Brown & Co. 

New York Foundrymen 
%})i8cu88 Costs 

In preparation for a joint meeting 
oi» May 12 of the Newark F'oiindry- 
inen's assoi'iation, iiv conjunction with 
the Gray Iron club. New York, the 
lormer association sent out a blue- 
print with the request that all of the 
members quote their best price per 
pound, at the foundry. At the meet- 
ing the quotations were opened as at 
a public letting and the various bid- 
der.s were asked to justify their quota- 
tions explaining how they are made 
up. 

The Newark Foundrymen’s ' aliso- 


41S 


May 15, 1920 

elation now is quoting from it> nitin- 
bers' infoPiTuatioii with respect to their 
yearly eotisumption of pig iron, Hie 
districts from which -the pig iron is 
obtained, present freight rates, and 
present mieatis of unloading and re- 
ceiving the pig iron. This infornna- 
fion is desired so that the proposed 
increase of freight rates to Newark 
can be taken iip with the newly- 
formed traffic section of the hoard 
of trade of Newark. 


Bill Comments on Blast 
Furnace Cooler h 

(Concluded from page 415) 

verted into steam. It also In :t matter 
of common knowledge that strum nccii- 
pies an immense, space cmripared to 
the volume of water from which ii was 
derived. You probably have ioiiiul out 
those things for ymirbclf l< might so 
I will not dwell any longer on that 
point. 

“When the mold was ready lor the 
iron, a length of hose was connected 
to a tap on the city water .supply 
and the other end was slipped ov t the 
end of one of the protruding pipes 
in the mold. Another ^short piece ot 
hose was attached to the second pipe, 
the free end of the hose being led 


Thu r. a H. Foundry Co., Newark, N. J , 1i 
bavlni plans drawn for the erection of a plant. 

The Mt. Carmel B'Ejw Co., Hamden, Conn., plank 
the erection of a plain addition. 

The core room and foundry of the Vulraii Plow 
Co., Evansville, Ind., recently was damaved by Are. 

Breetlon of a foundry, 60 x 100 feet, Is planned 

tv Uw Walker Machine k Foundry Co., Boanoke, Va. 

« The plant of thk Blahanoy City Foundry t Machine 
Co., Mahanoy, Pa., recently was danased by Are. 

fialke k Co., Irhn founders, Louisville, K|k, have 

Increased their capital from 125,000 ti^lSO.OOO. 

The Ashland Foundry k Machine bSSim, Asliland, 

Ky., recently were damafed by Are. 

The Bay View Foundry Co.. Sandusky, 0., has 

Increased Ita capital from $200,000 to $300,000. 

Ibe plant of the Srhultbelss MfU. Co., Los Angeles, 
has been ^ulred by the Uercides Foundry Co. 

The foundry of the Orois Mfg. Co.. HaMlton, Pa., 
recently was daitoogsd by Are. 

Bateayloas to Ita plant are being plumed by the 
C. E. Doffk Foundry Co., Butland. VL 

Uw Billot Foundry Co., 13$ MOrth street, 

Chicago^ eoDtemplatct the ereetieii of a foundry. 

Uw Harrlion Safety Boiler Worto, Norrktown, 
Fa., ountemplatei the erection of m addition to 
llg founagr, AS. s 48 feet 

A 'Midit. 16 S 900 feet, k planned by the 
AMOnem Badklor €o.. 180r Bhnwood avemieL 

lluBeia. 

Ite liiteiii MOMMe Inu Ce., 718 south aiemie, 
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into the water barrel to receive the 
overflow. The ladle of iron was 
swung around on the crane and most 
of the men in the shop crowded uo 
to watch the performance. When 
the mold was about one-quarter full 
the steam pressure jerked the hose 
loose from the water tap and you can 
imagine what happened after that. 
The two piccc.s of hose ju»nped and 
flew around as if they were alive, 
squirting steam and boiling water at 
every jump. The shop was low and 
dark and full of steam and the garg 
just trusted to instinet and broke 
away in all directions. A few man- 
aged to reach the door; some jumped 
out through the windows; others land- 
ed in the core oven; one innocent 
young man who had left the farm 
and came to the town lo make hi.*, 
fortune got ^4lch a fright that he never 
came l>ack even for his back time. 
After the excitement died down, t 
found myself in the bottom of the 
coal box behind the stove wdth a 
big hairy molder on top of me. 

“The next day the old man threw 
the hose oilt the window. We made 
another mold, gated it tangentially 
near the bottom, poured the metal a 
little on the dull side and there was 
no more excitement .^bout it than 
there would be about pouring a button 


Bridgeport, Conn., has plana for the erection of 
a foundry, 68 l 179 feet. 

The Akron Brwia Mfg. Co., WooHter, 0., nlana the 
ereftlon of a abop building, one atory. 40 s 185 
feet. 

The Hudaon Braaa Worka, 16 .Naa<iaii street. B-ook- 
lyn. N. Y.. haa awarded a rontract for the erertiov 
of a plant, 100 i 300 feet. 

Ihc capital stock of the Terre Haute Mallealfle 
k Mfg. Co.. Terre Huite, Ind.. hna liecn Inrreased 

from $100,000 to $];000,000. 

Tile Chicago FkUcet Co.. 2716 Crawford avenue. 
Chicago, hoa let a contract for the erection of an 
addition to ita foundry, 54 x 100 feet. 

Hie Oregon Foundry <'o., Portland. 0 eg., reiimlly 
«u incorporated with a capital of $15,000, by 
II. E. Ilarrk, Milton B. Uetideiaon and otlie:a. 

Plana have been prepared for the erection of a 

2-atory addition to the plant of the Htrah Castings 

Co., Detroit. 

The capital liock of the Maumee Pattern Co., 
Toledo. 0.. racently was Increased from $10,000 to 
$100,000. 

Mttk N. MUler. 145 IJertnide court, Pasadena. 
OaL, and othe'i, have organised the Pasadena 
Foundry Co. 

Plana ham been prepared for Die erection of an 
addition to the plant of the Otandaid B;asi Cast- 
ing Oo., iklilaiid, CU. 

piaiii aro being prepared for the ereothm of g 

roun#. 70' X 180 feel, by the DOIon BaUroad 


for the back door. We made J 

after that, but never tried to Wiiteir 
cool any of them with a pieto bfV > 
hose loosely connected to the water 
tap. .. 

“As 1 said before, the idea U aSf 
right. I saw it adopted many y^ri , 
afterward in casting steel ratmi > 

open-hearth charging machines. 
siderablc trouble had been experienc;^ 
in cleaning the cores out of these castr 
ings so it was decided to use an extra 
heavy 4-inch steel tube for a con*. . 
The tube was made long enough to * 
extend through both ends of the flask; 
it was threaded at both ends and - 
suitable connections for 1-inch pipes 
attached. The water was turned oh 
about a minute before romtuencing 
to pour the steel and left running ttti* , 
til the casting was set. When clean’' 
ing the casting the tube was cut off 
flush at both ends leaving a perfect 
hole which required no cleaning." 

“All right," I said, “let's forget that 
work stuff for a while. If you wait 
a few minutes until I wash my fdce . 
and hands. I'll try to borrow ’ 15 
cents and shoot you a game of pool.'^ ' 

“Forget it," said he, “Fve got a 
quarter, come on.” It was not unttl 
he h.id iritnmed me four times in sue*' 
cession that I got the full import of 
the words “come on.” 


Equipment Co., 332 South Mkblgan avemie, 

Pknsi are being prepared fOr ttw eiwetlon oT a 
building. 25 x 30 feet, for the Kooky Btwo 
Columbia. Pa. 

The Beaver Valley Alloy Foimdry Co., RodMtor, 
Pa., has been incorporated with a caplUl of $80,000, 
by Hiarles E. Coleman and othon. 

fSrectlon of an addition to Ita plant, one story, 
30 X 75 feet, it contemplated by tbs Honry > 

Pattern a Bffg. Co.. 505 Cedar stnet, MUwadkoa 

The capital atock of the Pits A Weber Itik 

Foundry, New York, baa been Ineriisid froa $160.- 
000 to $250,000. 

The capital stock of the Liberty Fbondry Cn., 

fkirolt, remitly wu Ineraased from $25,000 to 

$ 100 , 000 . 

The rtwihber of comneroe of Richmond,. Mich., has 
arranged for the eetaUkhment of a foundry, on a 
10-acre site, which wlU employ about 90Q non. 

The Monarch Broiw Worlm, Loukvllle, Ky.. hu 

been incorporated with a capital of $20,000. by 
ChariM F. Qrahiger and othen. 

The Bay City Foundry k Machine Co., Bay City. 
Mich., whose foundry recently was damaged by Ore. 

plans to rebuild hmiicdktely. 

CeplUlked , at $50,000, the Barberton Sbqndry 
Co., Akron. 0.. has ^ Incorporated by J. A. Laoi- 
gan. A. F. O’Noll and ocbers. 

Urn Independent Foimdry Jk MMUae Co., . Fanx- 
mtowney. Fs., reoeotly was Ineosporifed with a npl- 
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U) or laji.OOO, br O. ^Fnnk >ort«r ifid otbcrs. 

The CVUiogo, 0.,. Illui plom 

for tho c4eUon of on addition to fti foundiy. 
sao X 301 fHt. 

A. I Dfllaff Co.. 121 LaTaFeite avmiM. 

' pbM ‘ the ereetlon of an addition to im 
foimdr^ 51 X 8T feet. 

r V foundry and macblne tdiofi la being planned 

for the ItlcliBMnd Foiindo’ A .Machine Co.. Blch- 

mond, Mich. 

Ereetlon of an addition to Iti core room, two 
iterics, 72 i 100 feet, b being planned iqr the 
Odin Stove Mfg. Co.. Brie. Pa. 

The Uomli Selaff Co.. 6616 Morgan avenue. 
Cleveland, baa plana for the erection of a foundry. 
60 X 120 feet. 

The McFarland Foundry A Madiltie Co.. Trenton, 
N. J.» plana the erection of a fouiidiy liulliling. 

50 X 120 feet. 

Tlw RiuHreye Steel Caatlnga Co.. Culiimbus, 0.. 
recently Inereaaed Hn capital from $2,500,000 to 
I4.SOO.000. 

Erection an addition to Ita foundry b bclnu 
planned by the Pratt ChUCk lb.. 43 Cedar atreet. 
Oneida. N. Y. 

The Mark Mfg Co.. Heuaton. Tex., contcmplatcv 
the ereetlon of an addition to 11a plant, which 
will Include a foundry, 

Capitallxed at $00,000, the Oroaihental Fotindry 
€o., Afinbton. Ala., recently was lnco.poratcd by 
C. A. flamllton and others. 

The Wood-Embty B-aaa Co., Koinervllle. Pa., plans 
le rebuild Its plant which recently was damaged by 
fire. 

The J. W. Richardson Foundry A Metals Corn., 
Brooklyn. N. Y.. vecently Increased Ita capital from 
$15,000 to $30,000. 

The Sterling Die Casting Co.. Brooklyn, N. Y. re- 
cently Inercued Its capital from $120,000 to 
$130,000. 

B. F. Avery A Sons. Inc.. Uulsvllle. Ky., recfiitly 
Inereised Its capital to fliiaitce the erection of an 
addition to its plant 

Hm Kentucky Magon Mfg. Co., Louisville. Ky.. 
hei purchased eight acres on which It plana to build 
•ddltlonal foundry and machine shops. 

The Hampden Brass Co., Rpriiigfleld. .Mass., luu 
tot a Gonirict for the erection of an addition to Ita 
iDondry, ,82 x 60 feet. 

CiplUUaed at $30,000, the llaUio-o Kmindy Co.. 
HitlidSir, Pa., recently wai Incorporated by William 
W. WUgds, Albert E. Koch, Keiikintown. Pa., and 
MMfbi W. Stryker. 

Iho J. F. Tice Co., Lagrange, (la., which was 
recently Incorporated with a capiui of $25,000, 
win engage In the manufacture of castings J. F. 
Tice b president of the company. 

Plana are being prepared for the erection of an 
addition to tlic plant of the Anderaon Foundry 
A Machine Works, Anderson, Ind. The building will 
be 130 X 220 feet. 

Cohen-Badow. iron foundry, Brooklyn, N. Y., re- 
cently was incorporated with a capital of $10,000, 

by 8. and I. COhen, and B. Radow. 1150 President 

street. 

Wbrk liM been started by the (Salt Brass Co. 
Oaltp Ont,, on the erection of two plant addi- 
tions. The fbundry wUl be CO x 140 feet and the 
other itructure 40 x 50 feet. 

Capitallxed at $400,000. the Oivtario Foundry Co., 
Ltd., Toronto, Ont.. recently was Incorporated by 
Peter Khkegaard, Wllfitd W. Parry, Horace B. 
Proitdlove and othen. 

The Weitem Reserve FouniL-y (b., Cleveland, re- 
cently WM incorporated with a capital of $.50,000, 

by A. F. fSaugban. R. B, Collins, Wlllbmson build- 
li^, and ollieri. 

'‘The Des Mohiea Foundiy A Mochlne Co., Res 

Moines. Iowa, plans the ereetlon of a foundry and 
lUa^e diop. C. N. Schmitt, siTl Flynn building, 
b miimger of tht company. 

TYm Detroit Bing Casting Co., Detroit, recently 
was Incorporated with a eapltsl of $125,000, by 
John Magee end otbsrs. to engage In a genaral 
foundry buslneaa. 

. The Wabash VaBcy Mfg. Co., Perryrllle, Ind., n- 
oently. wu knoorpomted with a capital of 15000 
to (OBduet a ganerat fomdrr boataaai, by Chirlef 
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II. Cochran, InOI a Jtrhna afd Pai$ J. Hawkins. 

The lUlnob SMBsiUe baip 'Cail, OUeago, has a 
pmnlt to erect a plam buBdlng. 

>’A alte has been ponbased by tht Benwit Mfg. 
Co.. 480 Twelfth Bbeet. Milwaukee, on which It 
plana the erection of a plant. 130 i 200 feet, 
which will include a foundry and machine shop. 

CaplUllaed at $75,000, the Aetna Brass Mfg. Co. 
recently wu incorporated by E. 11. Kiueger, Illum- 
inating fbuUdIng. Cleveland. E. B. Carbaugh, C. 0. 
Townes. B. Comstock and others. 

Architect Z. E. Smith, 305 fCast Fifty-Afth street, 
Cblfsgp, b preparing pbiis for the erection of a 
foundry and machine shop, 50 x 100 feet, fur the 
Duroal Ingraham Steel Co. 

The Seville Foundry A Machine Co., Seville, 0., 
recently .was in'o^porated with a raplUl of $00,000, 
by J. R. Minton, II J. Freeman, C. V. Matteson, 
N. L. U’llllamson. J. C. Mum>. 0 Smith and 
F. C. Bauer. 

The Loelfler Marliliie Co., Shotioygan, Wb., capi- 
talized at $100,000. has been chartered to take over 
the business of Wlllbm Lcelfler Madilnc Co., and 
will erect a gray Irm foiuidry, HO x 132 feet, and 
a machine Hhop ad^lltlon, 40 x 100 feet. 

The West Bridgewater Foundry, West Bridgewater. 
Mass., recently was liworporated with a capital df 
$10,000, by Cecil E. Whitney, Newton, Mass.. Ahram 
Berkuwltz, Boston, and John F. Rollins, Cambridge, 
Mass. 

Tlie Hliickhawk Kuiindr)' A Machine Co., Daven- 
port, Iowa, recently was incorporated with a capital 
of $H0.n(Nl. to fondiic* a general foiuidry and 
machine shop, hy Walter K. Voss, llowani W. Power, 
Henry W. Huties and Harry F. It. Voss. 

The (lUnnlMK Iron A Brass KiMndry, Inc., New 
Bedford, Mass , recently was Incorporated to operate 
a foundry and macliine simp, with a capital of 
$50,000. hy Andrew Diumiiig, John B. Lowney, II. 
L. Potter. George R. Dahn and otliers. 

To care fc.' <lic expansion In Its huslness and 
to operate an additional foundry at Toledo, 0., the 
Detroit Stoker Co.. Detroit, recently Inereaaed Its 


HOISTS, • Klectric bois*s, chain blocks, cranes and 
trolleyi are described and Illustrated In a small 
lm:'klet recently jiiihllshed by tlie Franklin Moore Co., 
WInsted, Conn. SpeclAeations are given. 

I.NDU8TK1AL TRUCKS. -.An Illustrated folder has 
lieen prepared by the Clark Tructractor Co., Chicago, 
.showing liidiwlrlsl trucks which It manufactures, at 
work, anil tlw varloiia types which . are adapted to 
different work. 

KLKXIRLK ARM. The Breeze Mfg. Co.. .Newark, 
N. J.. has Issued u folder In which a Rexlhle metal 
arm for electric light Axtures b described and Ulus- 
I rated. This arm according to the folder, directs the 
light 100 per cent to the spot where It b required. 
Construction details and oilier data are given. 

FI.EX1BLR TUBING.— Hie Breeze Mfg. Co.. Newark, 
N J.t has prepared a 36-page iNtoklet In which 
Acxible metal Itose, tubing and accetwnries are de- 
Hcrihed and illustrated. General data are given coo- 
ecmiiig the various uses of tbb material, and the 
teclmlcal Information should be of value to enghwen. 

EMSCTRIC HOISTS.— A liookirt has beeo piiblbbed 
by the Hliepard Electric Crane A Holst Co., Montour 
Falls, N. Y., In which electric hobts are described 
and illustraled. The lllustntlfifia show the various 
work to which these hoists can be put, and Installa- 
tions ranging from the transportation of soup to the 
assembling of motor cart are SfaowiL 

HAMMERS.— Ihe David Niydole Hammer Co.. Nor- 
wich, N. Y., has publbbed two booklets in which 
hammert which It mmiufietiirei are deicrlbed end 
niiMtiated. One booklet b a pocket catalog, and 
bcsidii eeqUlnlBi MfhmpUon eenesnilnig the ham- 
men, codtalmi • itny if |ht Ufa of Diild Mi|M, 
A ttEmbcr of mtertatlm tikblcs, and semnl hdlsnu- 
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capital to $200,000. 1^ t^a. priMit 4^ 

requlnme^-han' been iM' 

'M ttoo,taQ, m 

Co., Asifi, K' J-> ntniy . m ' , W. 

Deoge W. Fckter, OttiUie HautklbK iwl 
Vf. Cooper. 

Estemioiie are being made to til - itaat. fkmoihy 

hy the National Brake A Eleetrle SiRirmdni. 

for Incrcaatiig Its moldinK floor ipaee. It abb b 

adding another 15 to 20-ton tilting open-hairtb fir- 
nice to Ita equipment. 

Ifflprovemente made ponlbie by an Incroaaa bi 
capital stock will practieany double the .eapMfty 
of the BItiysvUle. 0.. plant bf the Regent Braae 

FoiuHlry Co., 826 Lakeside avenue, Cleveland. Sidney 

L. Fbher ta vice praldent ef the eoeRMiV* 

Instead of erecting a new plant, eanktaUiig ol 
foundry and machine ahops, the MUwmilcee Tee 
Machine Co.. 1001 Cold Spring avenue, MUwinhie. 
has purchaaed tlie plant of the BUam AppHance 

C».. West Allb, Wb., and has abandoned its 

original coimtnictlon plans. 

The American Furnace A Foundry Co., Milan. 

.Mich., recentb was organlxed with a capital of 
$100,000, to maniifairtiAt ruroaces. The com- 
pany win r'cet a plant. 80 x 250 feet, the eentrsrt 
for whlcli has been let. OflUdpb are: Preitttem. 
K. L Watson; vice president. tL D. Mlnxsy; gen- 
eral manager. F. K. Fulkerson, and secretary and 
treasurer. F. F.. Ross. It b expected the "com- 
liany's plant will be ready for operation about 
Aug. 1 

Molding machines, screw machines, mlUing . ma- 
chines, air eompreison, etc., are needed by the 

Regie B ass Co.. Greenville, Mich., Which recently 

coqpileled the erection of a plant. 60 x 800 feat. 

The plant Is equipped with 10 brass Junum. 
nickel plating, polishing, machine and tool rooma 
For the present the company's ctforts will bo con- 
Aneil to the manufacture of, plumbers' brim. The 
company, which b capitalized at $100,000, expects 
to be In a position to start marketing Its products 

by July 1. 


tion useful to mechanics, etc. The second booklst 
rontalos detailed Information atid speelflcatlons of tbs 
bammera. 

FRICTION CLUTCHES.' A booklet taM been pub- 
lished by the Cartyle Johtiaon Machine Co., Manches- 
ter, Conn.. In which the achievements of Mellon 
rlouhes In the Arid of machine deslgnlog ave out- 
lined. Applleatlons of friction clutches to the various 
machine are Illustrated and deicrlbed lo detail, 
showing the flexlbnity of design. Other detalb of 
Interest are gben. 

METALLIC TUBTNO.-Tbe Pmniytvaiila Fleiibte 
Metallic Tiiblng (b., Phlladelpbla, hap pUUttnd % 
IrooUei In which flexible metai bose b dmcrlbed and 
llliistitted. Ihb tubing eonilsti of a eoBtlnuoai 
liroine or al^el. Upc, rolled in a ipliil, ao that the 
edges interlork, forming a 4-wall eomtfuetloii. As 
the tape Is rolled a groove le formed, which eon-^ 
lalpR en esbestoa packing to praCeet the lUhlng from 
wear. Other detatta are given, ai well v the variow 
purposes for which tbb tohlug b adapted. 

SOLDERING IRONS.— Eleelrle Mldering bm are 
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Old Firm Erects Modern Foundry 


Built to Cope with tlie Company's Expandlintf Punch and Shear Buameaa« 
This Plant Now Handles Overflow Machine Tool Casting 
Business of the Vicinity 


It ^ 


a NPRECEDENTED demand 
for plates and structufal 
steel shapes during the past 
few years, while primarily 
affecting the mills also ^ has been re- 
flected in the machine tool industry, 
especially among plants making those 
tools employed in the yards and shops 
where this material is fabricated^ 
Punches, shears, single and multiple 
drills, bending and straightening rolls, 
presses, .hot and cold saws, bulldozers 
and other forms of mechanical equip- 
ment while made in ever increasing 
quantities, have not been supplied to 
meet the requirements in this particular 
field. Many orders for those tools 


emanated from new concerns, but the 
majority wore, and are, from firms 
expanding plants to handle a larger 
volume of business. Moiliods change 
with the times in steel fabricating, as 
in every other line of endeavor, and 
tools and equipment which were con- 
sidered the last word in efliciency a 
few years ago, now, in a great many 
cases are considered fit only for the 
scrap pile and entered as such on the 
yearly inventory, A machine capable 
of punching or drilling one hole at a 
time was fast enough in the days 
when a pair of skillful two-handed 
riveters required 10 hours in which to 
drive 120 cone-head rivets in the lapped 


joint of a boiler sheet, but* it . had 
no place in a yard where each rivetjoft 
gang accounted for at^least 2000 hblea 
a day as they did in the sides of ves* 
sels ordered by the Emergency Fleet' 
corporation. 

Rolling stock on the railroads ha]S 
been growing steadily in site and. 
quantity in recent years and inach{nefj|.. 
manufacturers have dfine their best -to 
keep pace with the increased demao# 
for larger and more efficient •typej^ 
of machine tools particularly adap^. 
to that cla.ss of work. The same ia 
true in the automobile industry^ 
building bridges and steel frame buBdf 
iiigs and other forms or expressions of 
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Flfl. 2 -dSKNERAL VIEW OK TUB INTEUUIK LOOXINtJ WEST— NOTI*: THE CRANE ON THE I^OWBK TRACK, THE CLAM SHELL UUCKET ANI» THE HEATERS 



KK;. 3-CASTI.\fl FOR OPEN SIDE PLANER BED - IT IS CAST IN THE POSITION SHOWN -CORES TO 
FORM THE POCKETS FORM AN INTKHHAL PART OF THE COVER CORl':s 


indiihtrial activity based on . fabricated 
metal parts. 

Prominent amonp the firms engaged 
in this line is the Long & Alstatter 
Co., Hamilton, O., which recently 
has completed end placed in operation 
a strictly modern foundry for the 
•production of a wide and varied line 
of punches, shears and other machinery 
employed in fabricating plates and 
shapes. The plan, Fig. 1, indicates 
that the shops ot this company are 
situated between the lialtimore and 
C^hio railroad on one side and 'the Penn- 
sylvania railroad on the other and that 



FIG. A-'BAHK CASTING SHOWN IN FIG. 8 JUST AFTER COMING OUT OF THE SAND— THE COVER C01US8 TAKE THE PLACE OF A COPE 
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FI(J. 5— COKK OVENS AND CARS, ALSO CUREBOX FOR PLANER BED— THE LARGE PLATES COVRUING THE CAR BODIES ARE PLANED PERFECTLY tBUC 

AND MANY CORES CAN BE MADE WITH SIMPLE FRAMES 


they occupy a whole city block ap- 
proximately 400 feet square. A spur 
from each of these railroad lines enteis 
the plant from each side affording ex- 
cellent shipping facilities for the fin- 
ished product as well as convenience 
in receiving supplies and raw ma- 
terials. 

The brick foundry building which 
served the company for many 
years has been torn down and the 
new machine shop is taking its place. 
A modern, up-to-date, foundry of 
greatly increased capacity has been 



FIG. 6 THE FRONT OF HIE CUPOLAS, AIKZZAMNE FLOOR AND CHARGING PLATFORM 
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erected on the north end of the com- 
pany’s property. It is separate from 
the new machine shop by the foundry 
flask yard 45 fret in width and from 
the street line on the north by the pig 
iron, scrap and coke storage yard 50 
X 370 feet. This yard is spanned by 
a 10-ton traveling crane made by the 
Northern Engineering Works, Detroit. 
Pig iron is unloaded and stacked into 
piles by the aid of a magnet suspended 
from the crane and the coke is handled 
by a clam shell bucket. The charging 
floor of the cupola is provided with 
an extension which projects into the 
yard and the crane is employed to 
lift materials for the charge onto this 
platform. From this point, they arc 
carried' into the charging room and 
piled ill close proximity to the cupola. 


THE FOUNDRY 

There are instances where the man 
who charges the cupola or who has 
charge of the gang which docs the 
charging, knows his business and of 
course in cases of that kind, the work 
will be done pioperly, but in a great 
many shops at the present time the 
men who charge the cupolas, when left 
to themselves to handle the charge, are 
likely to produce startling results. 
Uneven charging will result in un- 
even melting and uneven melting will 
he reflected in castings that are scrapped 
on account of cold shuts, blow holes 
and shrinkage spots due to oxidized 
mclal. 

These and other contingencies arc 
met by hs^ving each charge of iron 
made up on a definite pile and by 
loading the coke in cans. A certain 
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by the Northern Engineering Works, 
Detroit. Idich. The light cranig, travels 
on a lower track below the others and 
relieves them of a great deal of light 
lifting particularly in connection with 
loading and unloading the core cars. 
The side bay is divided into three 
sections occupied respectively by a 

side floor which is served by a 5-ton 
Northern crane; the cupola room, 
which as already stated contains two 
cupolas and sufficient room for a 

third; and the core room which also 
includes the s-pace taken up by the 

ovens. 

A view of the main bay is shown 
in F'ig. 2; from this view it will 

be seen that most of the work is bed- 
ded in the floor. The molds are skin 
dried either by wood, charcoal, or gas, 



Pia K -KLiaTHUAIXY DllIVKN CKNTKIKDfi VU rOMPKKS.SdU ON THE LEFT PO.SITIVK PUES.SUHE BLOWKIl FOIl THE 54.INrH CUPW,.\ ON THE niOIIT— 

8M.\L1i (UMPKESSOR NOT SHOWN 


A number ot wooden platforms arc 
employed to facilitate making up and 
handling the charges. They are placed 
at various .points in the yard and the 
■proper amount and quality of iron i'- 
placed on each, after whieh they are 
picked up by the crane and deposited 
on the extension platform outside the 
charging room. The platforms are 
" mounted on two transverse side pieces 
of plank so that w'hcn they are rest’ 
ing on the ground it is possible to 
run a lift truck under them and con- 
vey them to any designated point on 
the charging fleor. 

Coke Is unloaded from cars by a 
clam shell bucket and the same bucket 
IS employed to fill the circular cans 
which are used in making up the 
charges for the cupolas. It is ex- 
tremely difficult, as every foundryman 
knows, to have the coke charged 
nniformly when it is taken up to the 
charging platform and dumped there. 


number of cans arc allowed for each 
charge of iron and the chances of 
making a mi.'stake are reduced to a 
minmnim. At the present time two 
cupolas made by the W’hiting Foundry 
ICquipment Co., Harvey, HI., one lined 
to 45 inches and the other to 54 inches, 
are used alternately for melting the 
iron. The heats run from 25 to 30 
tons a day. Piovision is made in the 
foundry layout for an additional cupola 
90 inches in diameter when the nature 
and character of the work warrants 
the installation. 

The foundry measures, 90 x 370 feet. 
Steel and concrete were employed in 
its construction and, as may be noted 
in the various illustrations, it is par- 
ticularly well supplied with lighting 
and ventilating facilities. The main 
bay is equipped with two 30-ton elec- 
tric traveling cranes manufactured by 
the Whiting Foundry Equipment Co., 
Harvey, Til., and one 5-ton crane made 


the molds in the floor being covered 
with sheets of corrugated iron (or 
that purpose and the copes being set 
on suitable stands such as those shown 
in the right foreground in Fig. 2. 
Many of the copes are made of wood 
and arc provided with trunnions on 
the sides so that they can be rolled 
over reag|ily. These flasks are relics 
of the old shop and according as they 
wear out, they are not repaired but 
are scrapped and replaced with iron 
flasks. At the present price of lum- 
ber it is claimed that iron flasks are 
as cheap as wooden ones, and they 
certainty give better satisfaction over 
a longer period. Scarcity of lumber 
long ^ago forced European fpgndry^ 
men to adopt the iron flask per* 
manchtly even fbr the smallest atses 
and the 'indications are that the Amer- 
ican foundries are heading the, .same^ 
way. * , 

Some of the cnidihgs ihade by ’ this 
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company arc large and bulky and a 
casting’pit 18 x 50 x 5^ feet has been 
'providfed near the center of one side 
of the main bay to facilitate hand- 
ling work of this character. The bot- 
tom of the pit. and the side and end 
walls arc constructed of concrete, the 
^ walls coming flush with the foundry 
floor. A number of I>bcam$ provided 
with handles ?nd rows of holes at 
suitable intervals are employed to 
block off any desired section of the 
pit when necessary. In this way there 
always is a definite rigid enclosure a- 
round the body of sai^d composing the 
bottom or drag part of any mold and 
there is no danger that the pressure 
of metal will strain the walls. Cast- 
ings made in the floor adjacent to 
other holes or to pits which have not 
been filled in and rammed flrtniy are 
subject to such a contingency and as 
some found rymcii know to their cost 
castings actually have been lost on 
this account by the metal bursting 
through the intervening wall. In the 
rigging under consideration there is 
no such danger. 

Copes Formed With Cores 

The copes on all of^ the jobs made 
in the pit are held down by cast iron 
weights which rest on long iron 
binders extending from side to^ side 
of the pit. In the illustration, Fig. 4, 
it will be observed that no cope has 
been used. This casting is a section 
of a 72-inch open-side planer bed 
which has been cast in the position 
shown. The cleaned casting is shown 
in Fig. 3 and the many longitudinal 
and transverse ribs may be noted. 



no. 10— AN EXTENSION OF THE CRANK RUNWAY FACILITATES UNLOADlNfl PIO IRON ANA OOKI 
DIRECT PROM THE CARS TO THE STORAGE PILFil— A MAGNET IS EMPLOYED FOR HAtbuiNG. . 
THE PIG IRON AND A CUM SHELL DUCKET IS USED FOR THE COKH 


The lower face of the casting is a 
continuous plate and therefore it is 
necessary 'either to support the cores 
which go to form the ribs on chaplets 
or suspend them from the cope. The 
method illustrated here is in general 

use in the foundries devoted to the 
production of machine tool castings. 

In Fig. 5 may be seen the core bov 

on the plate with the core rammed 

ill it, and at A in the right background is 
on-e of the cores which has becji dried 
and turned up on its edge. It will 
be noted that .ns the core is made on 
its side an open frame core box is 
all that is necessary. These cores arc 
provided with cast iron arbors and 
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a also with lioolcjy by which they may 
is be picked up and lowered into the 
res mold. 

lets When ramming the drag of the^ 

riie mold, suitable bearings are rammed 
Tal up at the sides to come flush with 
the the joint and serve as supports lo 
igs. sustain the weight of the cover epreSb ^ 
[x)v In some cases, after the cores are 'all 
led placed, a cope is rammed on top of 
rl is them and the weights placed oh the 

led cope. At other times flat plates are 

vill laid on top of the cores; and again the 
on cores arc wedged directly from the 
is binder bars which carry the weights, 
arc The grab bucket shown in, thg 

ind illustration. Fig. 7, is used for digging " 
the sand out of the pit before start- ' 
iii'g a job and it also is used for fllling 
the pit up again after the pattern hRR 
been properly set up and ready for' 

ramming. In fact it is one of the ‘ 

most extensively used pieces of equip- 
ment ill the shop. It is used for 
filling all the large flasks on the 
molding floor and the cDremakera\, 
also use it for filling some 
large corcboxes. 

Cores ^fadc on Planed Plates. ^ ^ 

Two gas fired ovens, each 12 x 24 
x 8 feet, supplied by the Ohio Blower 
Co., Cleveland, are used for drying . 
the large cores while a snmll- coke 
fired Stevens oven is employed in^ a 
similar capacity for the smaller cores. 
The bodies of the core cars are made 
of channels bolted together but the top 
of each car is covered by a largCi 
heavy, cast-iron plate which has been 
planed perfectly , true. Many of the 
corebbxes are only frames open top 
^ R||4 JpcAtom be, set directly on 

tKe^plate |dll of sand in 
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that position. It then only is nec- 
essary to rap the box and remove it, 
a procedure which does away with 
clamping a plate on the box, rolling 
it over, lifting the whole thing onto 
the car and then removing the box. 
The latter method cannot be avoided 
in some cases owing to the .peculiar 
formation of the core. Under .such 
circumstances plates arc clamped onto 
the box in the usual way. 

The tracks from the large ovens 
extend into the main bay and there- 
fore all the large cores are made 
either on the cars or on the floor in 
that vicinity. The small cores are made 
in an adjacent portion of the side bay. 
This part* of the building also houses 
the sand mixing machinery consisting 
of a grinding pan supplied by the 
National Engineering Co., Chicago, 
and a revolving mixer made by the 
American Foundry Equipment Co., 
New York. A supply of sand is kept 
in large bins at this end of the biiild- 
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measures 50 x 370 feet and is spanned 
by a 10-ton electric traveling crane 
made by the Northern Engineering 
Works, .As may be seen by referring 
to the illustration Fig. 7, one end of 
the crane runway extends over the 
railroad track. Ily this arrangement 
the (Tancman can unload the material 
directly from the cars to the yard, 
handling the pig iron with a magnet 
and the sand and coke wdth a clam 
shell bucket. Cars of sand are .spotted 
in front of *he rolling doors showu) 
in the end of ilie building in the same 
illustration and the sand is shoveled 
into a scries oi bins on the inside. 

The flask >;ird fits between the 
foundry and the new machine shop. 
It is 45 X .<40 feet and is served by 
a lO-ton N Of them crane. 

When designing the new building, 
the ronifort ami convenience of the 
employes was not forgotten. A w'cll 
equipped lock«*r. toilet and wasli room 
has been provided in which every 
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bly drawing of the Booth rotating elec- 
tric furnace, since the drawing shown 
in the issue mentioned was that of the 
first experimental furnace, whereas the 
drawing attached shows the improved 
design, complete in all respects. 

On page 402 Dr. Gillett in discussing 
the Detroit furnace, calls attention to , 
the importance where copper is to be 
melted following a heal of 60-40 yellow 
brass, of running a suitable wash heat 
in between the two. With the Booth 
furnace, by having an extra furnace 
.shell available, it has proved to be a 
great advantage simply to remove the 
shell which has been used for melting 
one grade of material, and to substitute 
the extra .shell when it is necessary to 
have absolutely no contamination with 
the inelal from one heal to the other. 
This change can quickly ]>e made. The 
shell which has been in use simply is 
lifted off the rollers, and a new .shell 
set in place. In order to save time 
the new shell can be heated previously 
by an oil flame so that it is brought 
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ing. Core .samI and facing sand are 
mixed in consideral)lc quantities and 
siored in bins near the mixcr.s. 'I'lie 
preparetl sand is taken from the bins 
cillter by llie g'ab bneket or by wbrel- 
barrovv and taken h) it.s destinati(»n. 

As already slated, the eup»)las aiuf 
their accessories oeiitpv the center 
section of the .side bay, 100 x 30 feet. 
The two eiipola.s at present in use 
W'ere .supplied by the Whiling Foundry 
Equipment Co.. Harvey, 111., and are 
lined res|)eetivc*ly lo 45 and 54 incbe.s. 
The blast is siqiplied by a positive 
pre.S8ure blower which delivers ap- 
proximately 6600 cubic feet of air a 
minute. It was made by the P. H. 
& F. M. Roots Co., Connor.sville, Ind., 
and i.s driven by a 40-horsepow'rr 
motor. The blower, motors and the 
cpmtprcssors wdiieh supply the air for 
the ipnetiinatic tools, etc., arc situated 
on one .part of the mezzanine floor. 
The other end of the floor has been 
partitioned off and provided with 
shelves to serve as a store room for 
chaplets and miscellaneous foundry sup- 
plies. 

The pig iron and coke storage yard 


man has ati iiulividual locker in which 
ii) lo-cp his clothes. The wash basins 
are supplied with hot and redd water. 
I liree laige luaters marie by Ro]>eit 
(ionlon, liu., Cbii.igo, are n.sed frir 
luM'ing the shop in cold weather. 


(taleM Later Type Furnaee 

Ity C. U. Koolh 

We have read with interest the serial 
articles by H. W. (iillett. of the bureau 
of mines, entitled “l‘-leetrical Melting of 
.Alloys.” The inforinaiion fnrnislied by 
]3r. (jillctt is of great .service to the 
industry, and nnrioubtedly appreciated 
by all melters of brass, and those of :is 
who are especially interested in thr‘ de- 
velopment of the electric furnace for 
this purpo.se. 

In article No. 6, appearing in the issue 
(*f May 15, a mistake which occurs on 
p;ige 404, in that the reading headiiq's 
under Figs. 7 and 8 were transposcrl; 
in other words, the line drawing show- 
ing the general assembly for the Booth 
rotating bras.s furnace was wrongfully 
given as the general assembly of the 
Detroit rocking brass furnace. Here- 
with is shown a revised general assem- 


iip to Working tempcrriiiire before 
cli.irging.. 

We are esiiecially i.iterested in com- 
parative records as given in Dr. (iillett'.s 
article. One of the recent installations 
of the 50()-i’uiin(l Booth furnace at the 
plant of ilie National Bronze Alum- 
inum I'onndry Co., Cleveland, .sliow'ed 
a total output of 3800 pounds of red 
brass in nine hours, and an average 
power coiisinnption of 310 kilowatt 
hour per net ton, including preliminary 
heating. 

The first Booth furnace, which has 
been in operation for over a year at 
the plant of Lcitclt Bros., Chicago, has 
not been shut down due lo furnace re- 
pairs more than two days during the 
entire period. On two different occa- 
sions new linings were installed, but 
it only look a day’s time to relinc, since 
the furnace linings come in only three 
of four pieces. The first lining lasted 
5.50 heats, and the second lining 660 
heats. Li both cases no patching was 
done to the lining in any way. 


The Brown Hoisting Machinery Co., 
Cleveland, has purchased control of the 
Elyria Foundry Co., at Elyria, O. 



Metallurgical Theories Conflict 

Complete Bibliograpliy Shows That Investigators Attribute Various Effects to * 
Sulphur and Phosphorus in Steel and Cast Iron — 

Results Modified by Other Elements 


HE joint committee of the 
several technical societies 
which IS investigating the 
effect of phosphorus and sul- 
phur in steel has started its work 
by compiling a complete bibliography 
on the subject. In presenting the 
bibliography the coiiimillee on sta- 
tistics calls atlcntion to the fact that 
nearly all foreign specifications allow 
a higher phosphorus and sulphur con- 
tent in steel than is permitted in spe- 
cifications originating in the I j tilled 
States. 

Analyzing the various opinions ck- 
pressed in the papers reviewed the 
cornniittec states- that it appears al- 
though sulphur itself may be a detri- 
ment to iron if it exists as iron sul- 
pliide. its injurious effect may be neu- 
tralized by the presence of sufficieit 
manganese to form manganese sul- 
phide. This compound is said to be 
comparatively harmless unless it oc- 
curs in a segregated form. 

Phosphorus is not believed to have 
decidedly delrimcMital effects in making 
steel brittle if the carbon content is 
low, ahhougli an increase of carbon 
content increases the hardness when 
both carbon and phosphorus are high 
ami the steel is rendered biitlle. Its 
effect also seems to be modified by 
the presence of other elements con- 
tained in stei'l. The form in which 
phosphorus is present also is said :o 
have an effect on the properties of 
the ifteel. .Stead’s investigations lead 
him to believe that while MihlS does 
exert a powerful influence on the me- 
chanical properties of steel, the phos- 
phide. if well distributed in the 
ground-mass, is practically without ef- 
fect. 

It also seems to be a generally 
accepted view of the varigus writers 
that these elements arc the cause of 
segregation and hence of unsound 
steel. Therefore to reduce segrega- 
tion the content of sulphur and phos- 
phorus should he kept low. 

The influence of sulphur and phos- 
phorus on steel has been investigated 
by many writers in an attempt to 
correlate the chemical constitution with 
the physical properties. In general, it 
has been found that an increase, of 
phosphorus causes an increase in ,the 
proportional limit of elasticity and of 
the ultimate . tensile strength; it re- 
duces the percentage elongation and 
reduction of area, and increases hard- 


ness, but when high phosphorus is 
accompanied by high carbon, a decid- 
ed brittleness result.s. The influence 
of sulphur on these properties is not 
so pronounced as that of phosphoru'j 
although it is generally held not to 
weaken steel in regard to teiisil ■ 
strength. 

Oplnioit Xot Uiuiiiintous 

Show'ing that it is not the iinaiii- 
inous opinion of metallurgists that sul- 
phur and phosphorus are injurious, 
Wasurn is ipioted as considering 0.10 
per ctMit phosphorus to he harmless, 
and asserting that 0.15 per cent sul- 
phur is the lowest limit at which 
red shortness may be expected. Miller, 
while he believes pho.sphonis to be 
injurious considers that sulphur belo.v 
0.20 per cent is not delriincnlal to 
the quality of tlie steel, lllow^ holes 
which arc so often attributed to the 
action of .sulphur, ae- ording to Pit- 
man, arc due to poor methods of 
pouring rather than to the sulphur 
content, while Stead .says that sulphur 
may be regarded as a friend when 
used intelligently. 

The committee calls attention to 
the fact, that notwilhstanding the 
large number of tests published and 
listed in the bibliography, the real dif- 
fercncc in serviceable jiropcrties of 
two steels that vary for example, by 
0.01 per cent pliosphorus, Is unknown 
except perhaps in regard to tensile 
strength. Many articles, it • is said, 
give only the author's views, beliefs 
or opinions which were formed from 
limited observations or preconceived 
ideas. Comprehensive series of tests 
will be made by the several commit- 
teees working on this problem to 
determine conclusively the effects of 
these two elements on steel. 

The section of the bibliography 
which pertains to the effect of sul- 
phur and phosphorus on gray iron 
and on malleable is given herewith. 
From this it will be seen that opin- 
ions differ to quite an extent. This 
subject well could be as thoroughly 
studied by foundrymen as the effect of 
these elements on steel is being stu- 
died by this committee. The follow- 
ing list has been arranged alpha- 
betically by authors: 

A^^^f.SON, E. Pig Iroiw niwl Thrir T^po. 
Iron and Coal Trade Jferiru:, 7ii, p. 302, 1909. 
r^laRNlfte* the \'iLriou9 pig irond ami briefly ooii' 
fliilerd the effect of carlKtn, siliron, Riilphur. 
phoephoruB aunt mApgancf<c on the tei>ts and 


grarliMg. is not such a cleBdTy anamy 

:is II jM oUen reported to be. Phaspboru* 

ict.iidM the lute of cooling at the recaleaoefluw 
(Mil lit s iiiid a bo louerK the atreiigth of caat iron 
in ti'iuihVer*>e tcRt. 

ADIMSO.N, K. Influence of Silloon, Pboap- 
•Iiumik. Miiiig.iiii>sc (iMcl Ahimiiium on the CbiU 
III f.i'-t Iron, Joiintal of Iron and Strei fnoH* 

tulf, uV, 7fi, 1900 -I. DcbcrjlMis experimento 
iruili* to dfriTiiiiiip the iiillurricc of thews 
loid(* (III chill, .iTid to ubtain c'ompnrativo data 

on um] other conditions. PhOH* 

phonis li.is .'■iiinc inflijciui* in reducing the per- 

renratfo of fombiiicHl nirboii, Htid alocreaKes the 
"lit'iiKth III tiansverse and doflec^icn 

\llNo[.n, , 1 , o. The Physical Influence of 
KkMiiL'iit«. on lion. Journal of Iron and Steel 
Instiiutr, yi. p 107 , 1804. An investigation of 
I he inflnciuv of the clorni'iits on the recalesccnt 
points .showing thal Ihi* infliiciice 1 h not got- 
iMiicd by any pciiudic law. 

lU'I.L. I. MirTrilAN. On the belwvlor of 

f>lio‘.|ihonis Hiid Hulphiir in the blast furnace. 
Journal of hon nnrf Slcrl InnUlnte^ i, p. 2^7, 

JS7]. Sa\s fhaf the undoubted evil prtHluced by 

till* iirrscrioe oi phosjihonis or siilphiir in iron 
ronfoi*! ar inlerp.st upon any cOfineeted 

with their iirtion in a blast fornactf. 

IIEM., I l„ On ftoHip of the eonditiona which 
app.ireiit]y affeit the quality of the iron. Journal 
•>! Iron and Strel InsUtule, if, p. 288, 1871. 

Infers the nVAin'Of of iron is, within Jiinits, 
tirelv iiidepeudrnt of its elictnical composition. 
Hnwever, it ir* tp'iierHlly thought that an evccM 

of Milphiir huidciiH iron. 

BLACKWOOD, i>. F, Iron and Its Properties. 
American Foundri tnen's association. Trans, *28, 
p. 3.>8. 1P14. Deals with the princJiml proper- 
ticK of I’ast iron and its behavior when alloyeil 
with ef‘it.iin other elements. He also (Ti«icuaiie» 
The infliienee of sulphur, phoxphornii, manganceo. 
ahiiniiiiini and topper on molten rist bon. The* 
red short nes-< eansed by Kiilphnr Is due to thr 
ahvenoc of a suttieient amount of luangaiTeMe to 
form manganese sulphide which refliiccs the 
melting point. leaving iron Miilphide present in 
tlie metal. PhosphoniN jiroduceR brittleiicsa under 
slun'k. It IS nl'jo a rmisc of segregation and 
therefoiv- «>f poio-iit.v. Phosphorus cxeits no in- 
fliienee on the carbon in stind. 

(%\HNtiT. A., and fJOrTAL, K X.>teR on Iho 
(Uiemieiil Cmiiposition of Cast Iron and SteeL 
Mt y p. ‘iSfl. 1901. From “An* 

n.iles de^ MiTieM." An aeeoiiiit of iiive-'tigationi 
dealing with tin* eleinenls. Chenifeal 

rAIlPKXTI.It. H (\ II. The (trowtli of Oast 
lions After Ilepiated Heatings. Iron and Coaf 
Trndi'^ Ikrtiiu', Si, p 7, 'll, IfMl. (‘onMideni 

the effeet of .snlphiii, phosphonis and niangants-c-, 
and gives re oil of experiments to find a rtim* 
mereiiil allov wliose giowlh is tn-gligiblc. PhOM- 

jdiide non glow** relatively slowly while Hulphur 
h.is no appreeiiihle effevt. 

CHKEVKIt. Jl. \V Two Conditions of Phos- 
pbonib in Iron Trans. A. 1. M. K., Jl», p. 2fl0, 
1SH7. Conrhnies iiliosphoniR exists in iron in 
ill leist two eoiutitions, as phosphide and ns phoA* 
Iilinto and that the phosphide 1 h the injurimif 
condition : (he phosphate being ]ircRcnt it) the 
form of slag. The ium should be so pixxlneed 
as tfi have as niiieli as possible of its ptiOB- 
pliorus oxidirril to phospliorie tieid. 

(X)E, li. ,1. 'I'lie influeiiee of phosphorus oir 

cast iron. StalToubliire Iron ami SU>el insti- 
tute. 29, 1914. 

COK, H. I. The Influefire of the MtialloldBi 

on the Properties of Cast Iron. Journal of Iron 
and Sfrrl Institute, 87, |i. 3G1. 1913. .Sulnhiir 
iriereaaes the •.treiiglU in a remarkable manner. 
There is no eviileiux* that high hulphur content 
results in the formation of blow holes. Phoa- 
phoriis afTeels the chilling action of the Wind orv 
Irons low in silicon. One-tenth per cent appears, 
to strengthen east iron but 0.2 per cent results- 
in a hard weak brittle material. 

COE. H, I. Tlie Influence of Sulphur on Oast 
Iron. Mrr'hm^rat Engineering, 90, p. 219, 1013. 
Driefiv coiiKiderR the reawms for the prcsence- 
of Kulphiir in cast Iron, its effect on the, pbj'slcaT 
and inechaniesl properties, the elimination, etc. 
Kesumo of Stead's RimI Levy’s work. 

D’AMICO, E. T’bor den EInfluss dcs Phosphort 
nuf die Eigcnssebaftcii des Flvuwclsens. Ferrum, 
10, p. 280, 1912, ’The tncfease of 0.10 per c«nt 
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phoHphorun up to 0.41 per cent iLlTcct<>d the 
quttlity to the ilcffree iih follows: The elastic 
limit is rniMitl 6200 pounds; the ultimate ten* 
sile strength is raised 9200 iMHinds; the elonga- 
tion is rediicefl 1.30 per cent: the contraction 
of area is redufi*d 8.81 per cent. Drinell hard- 
ness number is Increased 12 |a)int8. 

WLLNKR, (1. Roheisen fur das Werfen. 
OeAtrrrvirhiiirhe Zeilaohnft fur fierg %nd liuticn- 
weaen, .'•O. p. 070. Sul|i}iur makes cast iron 
hard, white and porous, causing absorption of 
gases gi\en up on ctioling and it should never 
exceed 0.076 per cent. 

KAKINH, K. K. The Chemistry of Cast lion. 
Iren Trade fievieip, 46, p. 1030. 1010. iron 
Age, 85t P- HO* 1910. niscusHOa heat Irratment 
and the influence of cliemicnl compounds upon 
the easting. Phosivhorus has no effect on thr 
contraction of cast iruii except meehanirHlly in 
enlarging the euletdic mixture. The effect of 
sulphur depends on the amount of manganese 
present. In the absence of manguneso, sulphur 
in iron promotes eontraction during coivling. 

EVANS, O. S. Introducing Phosplionis into 
Oast Iron. FopNDar. 44, p. 316. 1910. l*hos- 
phonis may be intro<biccd in cast iron to affeol 
its fluidity but it is doubted whether it ia com- 
mercinlly feasible. 

aRERNR, A. I. Electric Heating and the 
Removal of Phosphoma From Iron. American 
Institute Mining Engineers. Hulletin. Feb.. 1918. 
Explains the inetallurgieal reactions by uhlcli 
phosphorus mn be removed from inm. 

HAILSTONE, U. Action of Metalloids on and 
the Mirrcwtructiire of Foundry Irons. Prop S 
Staffordshire Iron and Steel Institute. 1907. 
Sulphur makes iron more fiiulble and liquid by 
formation of fluid sulphides ; temis to form 
<‘oinbiiied earlmn. hardens the iron and pro- 
duces greater shrinkage; cauMcs blow boles, with 
high tcniiKTature of casting; promotes forma- 
tion of deep chill, B<*gregatioii and blow holt*. 

HATFlEIin, W. II. The roiihtilulioii of C.i-t 
Iron. Foiintjry, 40, p. 1012. Moaliiig with 

tlie ronstituents of cast iron, and some of the 
changes produced with heat treatment. 

HENDERSON, JOSEPH. Note on the Distribu- 
tion of Sulphur 111 Metal Ingot Molds. Jovrnai 
of iron and Steel institute, t, p. 286. 1907 

FIikIh the sulphur niiieh higher In the top inelt 
from such molds. Recommends taking cbjinical 
Aiislysih aamtdes from tiie boHom 

HENNINd, CAPTAIN. Foundry Iron. Journal 
of Amerioun Foundrymnn’t A’oioriahon, 9, p. 
121, 1001. Showing that cheinioiil and .ih.vsicsl 
InvestigHticns are of 10 the lou'idrv in- 
dustry and iqtiMlly >.t ihe nla->t fur- 

nace. 

IIHMINS, A. H. Influence of (liemical rom- 
pounds on the Properties of Oaat Iron. Mechani- 
cal Engineering, 24. p. 170, lOQO. ('ousidem 
the influeneo of the uMial elements found in 
cast iron. 

HOHOIITON, L. Some notes oil fhe eheniistry 
of east Iron. Iron Troile iieview, S9, 4. 1900. 
Cousidem carbon, silicon, nianganesc, sulphur 
and pliosph iriis. 

HOWE, H. M. The Constitution of Cast Iron, 
with remarks on current opinion eoneerning it. 
Transaetloiw of Ainorleiin Inatitiitc of Mfning 
Engineers, SI, p. 318. 1001. Mctnlfographiat, ft, 
p. 203, 190.1. Engineering and Mining Journal, 
9(i, p. fill, 1013. An attempt to wdeet the 
most probable working liypothescH, in studying 
the relation betwt^n tho chemical comjiositioiis 
and physical properties. 

HOW SON, R. The Art of Puddling. Journal 
of iron and Steel Institute, p. 676, 1878. Dis- 
cusofN quality of pig iron best adafitcd I u 
puddling to remove the phosphorus. This is 
easiest removed from pig low in silicon. 

HUDSON, W. J. Behavior of sulphur in the 
manufacture of iron. Abstract. Journal of 
Iron and Steel institute. J, p. 213. 1880. The 
effect of sulphur on eastings is to cause frequent 
fracturing while the liou is in a h:i1f-i«o1id con- 
dition. 

JOHNSON. Q. R. The Action of Metalloidi' 
on Caat Iron, liiduatrles and Iron, 2.7, p. 208, 
1898. Dlseuasea the effect of each element on 
the proportier of the Iron and n,i tho M.alo of 
the other metalloids. Gives tables of tensile testa 
in which each element in turn is vjr ed, inc 
others being held constant. UUiinalc tcn-iilo 
strength Incrensod as sulphur Increased Icit ilc- 
oscssed when phosphorus increased. 

JOHNSON, J. E., JR. The influence on 
tpiality of cast Iron exerted by oxygen, nitrogen 
and some other elements. American Institute 
of Mining Engineers, Bulletin, 85, p. 1, 1914. 
Tranasetlons of American Institute of Mining 
Engineers. 35. p. 212, 1014. Presents facts with 
proofs that seem to establish them. Phosphorus 
up to 0.60 per cent or more exercises a bene- 
flclsl influence on the strength of the iron and 
the depth and character of the chill. It also 
bis the tendency to redoee total carbon. 

JOHNSON, J. E., JR. The Chemistry and 
PhyMes of Cost Iron In tho Light of Recent 
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hiiowledge. American Machinist, 23, 1908. A 
review of the advance made during the last 

thrw mentioning some important articles 

dealing with this subject. 

JOHNSON, J. R Tlie Chemistry' and Physics 
of C,M Iron. Brie«.v C<.i»l*re.l. 

Moi-htnut, «, p. sitt, 1900, Kurntahm In- 
formation from the large experieiiee of the 
uuthor, 

KEEP. W. J. Ciwt Iron, a Record of Ongiiinl 
Kew-areh. J. Wiley & Soiw, p. Si. 1902. Depth 
Of chill is uninfluenced by sulphur. No 

tioii l)etweeii sulphur content and the stieiigtii 
of iron. No indiciitious of evil irsults rroiii ibe 
highest Milphur in the seriw. Sulphur is, h-»w- 

ever, in no way tieiieflcial. 

MGUT,^ S. S Sulphur in lion. Foumirv, 
. 1 . 111 ., 189f. Some remarks on the h.irniful re- 
Milts of tiKi large quantities of •.nlphur. 

ivRKliZPOlNTNKU. DiNcussion. The (.liomistrv 
aid Physics of f!a8t lion. Journal Franklin hi- 
shte, JMi. p. 329. 4«0. 1900. DihciihHlon of 11 
pspei tMititleil “lllddh»si Wrought in Iron and 

Steel." 


LEBER. K. Schwefel in fliiSKei.sen. Stahl 
MM#/ A I tew . Si, p. 8T7, 1916. Keviewt. the work 
of Coe and other*, hliowing taI)l(*N of lelaiionK 
betwiHMi Milphur cHuiteiit and auch properties 11*1 
li.inliK-ss, diicfilit^. , etc. 

LKCHATEI.IER, M. M.. and ZIKGLEIL Sul- 
fure *le Ker. linllettn le Societe d'Eneour, I'lOa. 
Vetallyraphist. tf, p. 19, 1903. A study of the 
.‘■t.ite in whii'h sulphide of iron exi«t8 in oust 
iron, and the natuie of its influence on the iiiotiiL 

LONflMCIR, i». Cast Iron. Journal of Aweri- 
ean hound rgmen's Association, 11, p. fll, 1902. 
Reviews the coiif.litueiit elemeiiiN 11 nd Iheir effect 
oil llie 4|ii:i]ity and the piir{>osc to which the iron 

IK SldiipIlMi. 

MrDOWELL, M. Practical Value of the Various 
MetsillonLs in Cast Iron. Iron Age, SH, p. J6i, 
1890. Re«iiltH of reM^arches and expert inenti. 
followiMi bv disciiHsioii. Kstiiinites one part of 
sulphur neiitrali/es 10 of Kilicoii 

MAI'I.VND, T. Infliieiire of .Sulphur in Soft 
Gray Iron. TiaiiHactioiiH of the Ainerican 

rouiKirymcirs uKhociution, f»{52, 1918. Sul- 

phur comidere.1 detrimental thfuigh castings cmi- 
taming up to 0 12 pel cent sulphur will some- 
times U- gotui, Htioiig ami M)tt. At other limes 
castiiigH aie haid with h»^s than 0 09 per cent 
Mil|»hiir. Hence, sulphur us not the dctermliiiiig 
factor in hardness. His results bociii to show 
Milphur is not as detrimental us it is ihu.i1Iv 
represented to be. 

Maitland, T. High Sulphur la Not so B.id 
111 It Is Painted. Foo.vnai, 43, p. g4, tpia. On 
the rehiliun of sulphur to luirdness in cast iion. 


MKSSERStJHMlTT, A. Ulicrttie Srhwefelver- 
teilung in Gimstuckcn uiul doreii Kinfluss auf den 
W(‘rkzeuginuchiiieiigu.sH. Stahl und Eixen, ii, p. 

DiHeubia>h the difference in sulphur 
diHtribiitioii in a <>uHfing, when iM>uie*l from 
alKtNo or from l»elow. 


.MOLDENKE, R. le't Iron. Railroad (iazettr, 
.1/. p. 171, 1899. C'onsiderH chemical properties, 
the making of tests, etc. 


I AUlnTN, c. Ueber d,is Vcrhalteii dc‘ 
.Sebvvefcl beiin Kupolofeii-schiiiclzcn. Stahl und 
/'. isei*. Si, p. 065, 1911. A Urge amnunt ol 
MJlphur ill the coke pusses over to the iron first 
melted. It is nearly linpossible to prevent thin 
but the .-idditiuii of manganese iii.iy nid. 


Ph.ARSE. J. B. Iron and Carbon, Mechanical- 
ly und Chemically Considered. Ti'ansarUons of 
the American lia-tltutc of Mining Eiigineerb, 4, 
p. 167, 1875. Gives tensile test results and 

chemical analyses of cast iron guns. Phosphoriis 
decreases the tenacity. 


POUTER, J. J. Influence of Various Elc- 
moiils on the Properties of Oast Iron. Trans- 
notions of American Fouiidrymen’s association, 19, 
p. SS, 1911. Iron Trade Review, 19, p. 830, 
1911. Iron Age, 88, p. 1077. 1911. The chief 
factors which influence fluidity are the sulphur 
and phosphorus iierccntngcs, absence of dissolved 
oxide, and height of tempiwature to which the 
iron is heated above melting point. 

PORTER, J, J. The Physical Properties of 
Cust Iron, iron Age, 88, p. 1077, 1911. Sul- 
phur, if not ill oxy-MiiIphide form, may not be 
bod for cast iron. 


RHEAD, G. I4. Segr^otioii in Castings. 
Ironmonger JSS, p. 314. Phosphorus is tho 
most fusible element in iron and consequently 
lowers the melting point of iron more than any 
other substance contained by the iron. The 
brittleneai of phosphoric iron when cold, unfits 
the castings for heavy madilnery. 

KOSENHAIN, W. The DlstrlbuUon of Phos- 
phorus In Cast lion. Met, and Cham. Bnginew- 
ing, J2, p. 660, 1914, Dewribet meth^ of etch- 
itig to show the presence of phosphorus in cost 
Iron. '' 


SOOTT, W. G. Effects of Variations In tin 
ConstltaenU of Cost Iron, fopyogr, Bspt., 1902. 
Describing the influence of mttoUoldt on ooit 


iron as t^ned under praettosl conditions with- 
out referenos to theory, . 

STADEtiKR. A. Zur McUllgrgie d«i Qus- 

seiseiw. Stahl und EiMOn, Si, p..083, 10S4, 1016. 
Reviews the work of LHebor, Meep, Wust and 
others on the influence of the vsHous elements 
on eaiiit iron. 

STEAD, J. K. The Effect of Sulphur and Sili- 
con on Cast Iron. Nature, 84* P- 302, 1910. 
IHseumes the effix-t Of these substances on the 
carbon content of commercial cast iron from the 
nietsllin'glcal point of view. 

turner, T. Silicon and Sulphur in Oast 

non. Journal of Iron and Steel institutej J, p. 
28, 1888. On t^e mutual interaetlon of sllloon 
and sulphur. It appears probable that with a 
certain iicrccntage of silicon there is a dofinlte 
a mount of Huljihur which cannot be exceeded 
tiiidcr given furnace conditions. In a blast 

fumaoe, a low temperature favors the union of 
biil[>hur ami iron. The composition of the slag 
iiitliiemnw the sulphur content. 

G. B. W. Effect of Sulphur In Cast Iron. 

iron Age, 90, p. 1661, 1916. Quotes from Prof. 
K. f.cgur'8 article in Stahl uud Eisen, Jiingst in 
"Contributions to the Iiivcstigiition of Csst Iron*' 
iind Coc 111 the Journal of iron and Steel In- 
stitnle, to show the effect of stilplitir depends 
upon presence of carlioii and silicon. Data. 

WEST, T. D. Characteristics of the Chemical 
Pro|icrtich of Cast Iron. Sib. Journal of Engi- 
ncprtng, 1991. Shows the utility of chemical 
anil lyses and discusses the effects of treatment 
and coniiKisition. 

WERT, T. D. F.ffects of Expansion on the 
Shrinkage and Contraction of Iron Castings. 
Trunsaclions of the Americ.in Institute of Mining 
Engineers, 2fl, p. 165, 1H96. Tests show sulphur 
is harmful in ca.st iron; 0.20 pci cent milphur 

lieing enough to injuie or ruin almost any 

casting. 

WEST, T. D. Diffusion ami Segregation of 
Metalloids at the Furnace and Foundry. In- 
dustries and iron, i9, p. .502, 1806. Methods 
of lessening their evil effects. Variation in 
i‘oni|iohitton is discussed. 

>VUST. F.. and MI NY, J. Uber den Kinfluss 

des .Si’hwefels auf die mechuitlschen Elgen- 
schaften dos graucu Gubscisens. Ferum, H, p. 
113. 1917. The action of sulphur is dependent 
upon the 111:1 iiganoKi# loiitent but not on the sili- 
con content. High sulphur castings show no 
more proneiicss to fiorosily than do low sulphur 
castings. llardnesM rises with incicasing sulphur. 

WUMT, F. and STOTZ, U. Uber den Eiiifluss 

lies Phosphor die inechiiiiinehcn Kigenschaften 
diw graven Ousseisens. Frrrnm, 12, p. 89, 1914- 
15. Investigation of the influence of phosphorus 
oil gray cast iron. Test bars with vailous 
percentages of phoaphoruH were prepared. The 
transverse test gave a mean breaking strength 
from 39.60 kilograms per square millimeter for 
0.16 per cent phosphorus down to 26.80 with 
2.04 (ler iTiit phosphorus. The hardness at 
the same time incrcaoed from 234 (Brincll) 
to 327. 

WL'ST, F. Iilier die Abhangigkcii dcr Gra- 
ph! tausscheidung von der Anwesemheit fremder 
ISlcniente in Roheisen. Mctalturgie, 3, p. 200, 
J906. Tlie solubility of carbon in iron is 
IcMiened by sulphur, but sulphur does not pro- 
mote Its conversion to temper carlion ;* on the 
contrary, it neutralized the octJon of silicon 
ill this respect. 

Malleable Cast Iron 

DAVIS, P. H. Effects of Phosphorus on 
Malleable Cast Iron. Foi/nprt, 47* P- 268, 1919. 
Discussion of Mr. Teng's and Professor Touoeda's 
paper on this subject. 

HEMKNtVAY, H. Calculating Mixtures for 
Malleable C^st Iron. American Foiindrymen's 
association, transactions, tt, p. 413, 1916. Phos- 
phorus in Connection with silicon has an in- 
fluence on the fluidity of iron. There will be 
no bad effect if the amount of phosphorus 
present iloes not exceed 0.20 |ier cent. There 
ai'e no beneficial results arising from the pres- 
ence of sulphur and it should be less than 0.046 
per cent. 

MERRICK, A. W. Sulphur Reduced In Malle- 
able Iron. Foundbt, 47, p. 086, 1919. Finds 
slag lowers sulphur. 

SMITH. R. II. Sulphur In Malleable dost 
Iron. Jotuwai of Iron and Steel hutfluta, 99, 
p. 141, 1919. iron Age, 98, p, 1286, 1016. Re- 
search to ascertain If sulphur is removed 
innssllng and what eonditloni favor lemorai; 
Sulphur does not appear to have aiqf markedly 
injorioua effects on tM product until -about 9.16' 
per cent Is present. Higher percentages give un- 
satisfactory bendipg tests and low defleetlont. 

TENG, J. H. Pbpspboms In MeUesUe Oist 
Iron, Joumat of Iron opd Steel Institute, 83, 
p. $48, 1918. luvsstlkptfons undertaken te de- 
termine the effect 9I pfoportions of phoq^torsi 

(CohcWmI 'm fage 4K) 



igging H eavy Repetition Work 




tent, resourceful foundry manager can 
do when given carte blanche and al- 
lowed to build without stint. The 
rigging provided for making these 
castings was expensive, comparatively 
speaking, but the initial cost waS 
quickly absorbed in the rapid and 
increased production made possible by 
its adoption. The story of how this 
was accomplished was published in 
the April 15, 1919^ issue of The 
Foundry. The methods adopted for 
handling this marine engine work 
are typical of the man in charge. 
He believes in providing the 
best and most accurate rig- 
ging and as a great deal 
of the work is of a 
more or less repeti- 
tive^ character, known 
in the foundry as run- 
ning job$» he has had 
many opportunities to 
exercise his ingenuity 
in this respect. An 
interesting example of 
work on which com- 
paratively expensive 
rigging was justi- 
fied, IS shown in 
the accompanying il- 
illustrations which 
show successive steps 
in making a gas pro- 


iM. - 
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FUS. 2- DRA<J I'Aim.Y l.(K\MKI) -NOTE THE GRIDS AT ./ FOR RKINFOUflNG THE WALL AND THE SPECIAL GUIDE PLATE ON THE SPINDLE AT U 


(luccr ash pan. This castinj,^ is approx i- the job consists of a heavy circular the mold. On accoiinl of the casthiR 
malely 12 feet in diameter by J feet<leep cast iron bottom plate, 15 feet 4 iiiche.s being split in two the mold is not a 
ill the center with a metal thickness of in diameter with 12 staples cast in as true circle but has a flat s*pace on 
7^-inch This is a job that would take many lugs distributed at equal inter- each side. It therefore is necessary 
a moldcr a week or ten days to make vals around the perimeter. These to provide means for closing the cope 
under ordinary circunislanees. W ith act as anchors in binding the mold accurately and in the iproper relative 
the aid of the rigging shown one together. One cast-iron flask section position to the drag The guide 
molder casts an a.sh pan every second 14 feet 4 inche® inside diameter pro- holes were drilled diametrically oppo- 
day. The first order for this job called vided with flnnge.s top and bottom site each other on a center line; the 
for 90 ca.stings and the second speciticd is provided. The top flange was ma- cope, spindle bearings and other 
200 so it is easily seen where the saving chine<l to a true fa^’c and had holes measurements were determined from 
in lime offsets the cost of the rigging. <lrille(l at (liametrieally opjiositc sides to the same line; and then, to insure 
The rigging provided for molding receive the guide pins ivhen closing against the possible error due to tiirn- 



FIG. a SEi riONAL DRAWING. SHOWING THE MOLD ASSEMBLED READY FOB rOURING THE STANDARDS SHOWN AT 5-J BENDER THE UFTINQ PLATB 






THE FOUNDRY 


471 


June IS. 1920 

ing the cope end for end, a second 
hole was drilled near one of the first 
on one side only. Thus by having 
two holes on one side and only one 
on the other there is no possibility of 
making an error in closing the mold. 

The cope plate has the same gener- 
al dimensions as the bottom plate. 
It is provided on opposite sides with 
a pair of substantial lugs in which to 
fasten the clevises when rolling it 
over. Their application together with 
the other general features of the plate 
are shown in the illustration Fig. 1. 


to the cope plate by six cast-iron 
standards shown at S Fig. 3. These 
standards serve a double purpose. 
They carry the face of the mold and 
also prevent it from springing un- 
der the pressure of molten iron while 
the casting is being poured. This 
plate is provided with a 9-inch opening 
in the center to accommodate the run- 
ner core which forms a continuation 
of the upright runner. 

As may he noted from .several of 
the illustrations the casting is a flat 
bottom pan with sloping sides and 


on the bottom face of the mold for 
each core, one large common prin*t 
is provided to receive them aM. All 
the cores are made with shoulders on 
the sides which determine the shape 
of the bottom edges of the ribs and 
also space them automatically. The 
cores which form the lugs on the sides 
and which also carry ’the prints for 
the side splitting cores are located 
and tucked into place with the ^rst 
rough coat of loam. They in turn 
serve as a guide in setting the re- 
mainder of the cores after the mold 
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FIG. 4- -COPE PAIITI.Y L0.AMKI>--P.\RT OF THE COPE PUTK JOINT IS PI.\NEIi ttCT THE UEMUMiEU IS UKCESSEU AMI PROVIUKU WITH A CHAN.NEL 

TO CARRY THE 1.0AM AS SHOWN AT li 


This plate is not solid hut is provided 
with a 40 inch opening in Ae center 
which is more plainly evident in Fig. 
5. This opening was found to he an 
aid when assembling the cope and face 
plates. It was designed primarily as 
a convenience in setting and securing 
the runner box \vhich as may be seen 
from the illustration Fig. 3, is made 
up separately from the rest of the 
mold and afterward lowered through 
the central hole in the top plate until 
it rests on the face plate as shown in 
the same illustration. The prickcred 
face plate which forms the inside bot- 
tom surface of the pan and also car- 
ries the lift is attached permanently 


reinforced on the exterior of the bot- 
tom by a number of ribs which radi- 
ate from the center. For convenience 
in shipping the casting is made in two 
halves but is poured as a unit. The 
joints on each side are afterward ma- 
chined to a true fit, bolt holes drilled 
in the flanges and the pan assembled. 
Tt is then taken apart and shipped to 
its destination where it is again as- 
sembled and placed in position in 
the base of a gas producer installation. 

The radial cores which form the 
ribs on the bottom of the pan are 
made on plates which have been ma- 
chined absolutely flat on the face side. 
Instead of providing individual prints 


liiis been dried and cleaned out. 

The face of the cope plate was 
machined to a true face for a distance 
to correspond with the width of the 
top flange on the flask section which 
serves as a drag. Pin holes were 
drilled on a center lino which coincides 
with the center line on the drag. In 
this way both halves of the mold were 
made independently of each other but 
are fitted together as closely and ac- 
curately as if one part had been built 
on top of the other. 

In molding woik of this character, 
where a common circumference is 
struck from more than one center a 
sTpindle and guide plate, similar to the 




472 


THE FOUNDRY 


one shown in Fig. 2, is used. The 
spin die scat carries a square opening 
in which the foot of the spindle is 
held rigidly and prevented from re- 
volving with the action of the arm. 
The guide plate is attached to the 
spindle by a set screw. It is adjusted 
to the proper height after the arm 
and sweep have been sot. The sweep 
is attached to the arm by four bolts 
which move freely in a horizontal 
direction in slots in the arm. The 
sweep is guided, in its path around 
the mold, by a pin on the lower 
edge which is held to a certain course 
by the groove in the guide plate. The 
lower arni on the sweep simply is 
slotted to fit the spindle. The spindle 
seat used on the cape is provided with 
three long legs which span the opening 
in the center of the cope plate. It 


has to be taken ofT each time the mold 
is assembled for pouring and put on 
again each time the mold is repaired. 
To insure -that it always is set in the 
correct position, two of the bolt holes 
by which it is fastened to the cope 
plate arc made alike but the third is 
much smaller and requires a different 
sized bolt. Thus it is readily apparent 
that it will fit only in one position and 
that is in the way in <which the parts 
were laid wt and assembled at the 
start. The spindle employed on the 
cope of course, is provided with a 
guide plate similar to that used on the 
^rag and attached to the spindle in 
the same relative position. 

After the rigging had been prepared 
and tried for accuracy a large hole 
was dug in the foundry floor about 
2 feet <decp. The bottom plate was 
lowered into this hole and adjusted 
until it was approximately level. The 
drag section of the flask was set on 
next and leveled absolutely, 1-inch pieces 


of iron being placed between the plate and 
the bottom flange at the points near 
the anchor bolts. This was done 
to provide an avenue of escape for -the 
steam generated while drying the mold 
and for the gas while the mold was 
being poured. Several short lengths 
of pipe were arranged in a vertical 
position to convey the steam and gas 
aw'ay from the opening between the 
flask and the plate and then the hole 
was filled with sand and rammed. 

The mold was bricked up in the usual 
way, using the sweep for a guide. 
Setting the s-wcep was simplified as it 
was only necessary to let the outer 
extremity rest on the flange of the 
flask and then level the arm. After 
the first vsofting, the arm, sweep and 
spindle were not disturbed in relation 
to each other. The mold was given 


a rough coat of loam then a thin coat 
of slurry after which the crane was 
hooked to -the spindle by a bar shoved 
through a hole near the top and spindle 
and sweep were lifted out and placed 
to one side until after the casting had 
been poured and shaken out. They 
then were replaced and the same pro- 
cedure gone through with again. 

When building the mold, the brick 
work is left quite open, cinders are 
used freely and generous vent passages 
provided to allow gas to escape from 
the cores used to form the ribs on the 
bottom of the pan. These cores arc 
covered with metal on the top and on 
the sides and it thus is necessary to 
carry off the vent through the bottom 
of the mold. The cores are prevented 
from rising by a number of stud 
chaplets -which are set on before the 
mold is closed. Each chaplet is the 
exact thickness of •the metal in the 
bottom of the pan and therefore when 
the cope U closed, the lower face 
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bears on the chaplets which in turn 
hold the cores in their places. 

As may be seen, by referring -to the 
illustration Fig. 3, the core which 
forms the circular opening in the 
center of the pan is provided with 
gates for running the casting. It also 
is provided with a shoulder which pro- 
jects into and fills* the opening left 
in the cope face plate for that prupose. 
The top of the shoulder comes flush 
with the inside surface of the plate 
and therefore when the runner box is 
lowered into .place 'the bottom surface 
comes into intimate contact with the 
top of the core and forms a tight 
joint. The runner box is formed in 
two -parts, the pouring basin and -the 
upright portion. 'Each of these is 
bricked on the inside and only requires 
a little patching each time it is used 
to make it serviceable. Four risers 
are taken ofT the rim. They . appear 
to be much heavier than necessary on 
a thin casting like an ash pan until 
it is learned that their chief purpose 
is to support and lift the casting from 
the mold at the same time the cope 
is lifted off. 

At night after the casting has been 
poured the anchor bolts are removed, 
the crane hooked on to 'the lugs of the 
covering plate and both plate and 
casting lifted as one load. The cast- 
ing hugs the cope tightly and with the 
support afforded by the four risers may 
be carried to a suitable point on the 
floor where it is lowered down and 
rapped loose. The casting is left 
lying on the floor and after the three- 
legged spindle scat has been bolted to 
the plate the la-ttet is rolled over and 
set up on blocks ready for the molder 
to start another mold the next day. 

Combination for Research 
Urged 

That the malleable iron industry is 
not on as strong a footing in Great 
Britain as it should be was indicated 
in a paper presented at a recent meet- 
ing of the Coventry branch of the 
Institute of British Foundrymeit, by 
F. S. Lantsberry. Manufacturers were 
urged to join for the purpose of spread- 
ing the knowledge of malleable now 
available and to carry on research work 
along this line. An organization for 
these purposes, it was said, could ob- 
tain assistance from the government 
which had voted a million pounds ster- 
ling, approximately $4,000,000 for in- 
dustrial research. 

One of the difficulties with which 
users of malleable are confronted is 
castings which do not machine readily. 
This was said to be due cither to 
under annealing or to over annealing. 



FIC. 5— THE COMPLETED MOLD IS BOUND KlUMLY TOCKTUER AT 12 POINTS ON THE 
CIRCUMFERENCE AND BY TWO BINDERS ACROSS THE CE.NTEU 
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Under annealed castings could be soft- 
ened by reannealing, but the author had 
found that reannealed castings were like- 
ly to be over annealed on the second 
anneal. The object of the anneal in 
making white-heart malleable is to re- 
move the carbon and the author said 
that the temperature is carried to from 
900 to 1000 degrees Cent. 

A characteristic of white heart malle- 
able' is the large amount of sulphur 
which may be present without injuring 
the casting. This is shown by some 
analyses of white-heart malleable whicn 
Mr. Lantsberry gave as representing the 
wide range of composition in malleable 
iron as made by three different manu- 
facturers. In these analyses which fol- 
low, it may be noted that the phos- 
phorus and manganese are lower on 
the average than is the custom in 
making black-heart malleable. 


Silicon 1.12 0.74 0.78 

Sulphur 0.22 0.186 0.120 

Phonphorus 0.042 0.060 0.073 

Manganese 0.11 0.14 0.15 

Silicon 0.60 1.28 1.03 

Sulphur 0.85 0.356 0.19 

Phosphorus 0.056 0.076 0.058 

Manganese 0.20 0.16 0.08 

Silicon 0.32 0.73 1.11 

Sulphur 0.17 0.38 0.1.37 

Pbospliorus 0.084 0.056 0.070 

Manganese 0.07 0.52 0.15 


Methods of Constructing 
Strong Arm Joints 

By Arthur Landcrer 

To provide strong and perfectly fit- 
ting joints is one of the principal aims 
of a good pattern maker. The shape, 
sizo and general character of the pattern 
deterinino.s just what style of joint 
i.s most suitable, fn making the hub and 
arms of an ordinary wheel it is cus- 
tomary to cut the hub ends of the arms 
on radial lines and have the points 
all meet at the center. The hub is at- 
tached firmly and permanently to these 
parts and binds them together. In 


this time or after the remaining arms 
have been fitted. In either case th<.y 
are tacked to the board temporarily. 
The triangular 60-dcgree pieces shown 
in black in E and G are checked out 
half way through the thickness. The 
inside ends of C and D are then cut to 


Issues Booklet] on Bras# 

An interesting and artistic booktftt of 
78 pAges, printed on heavy coated 
paper, entitled Seven Centuries of Bnui 
Making has been issued recently by 
the Bridgeport Brass Co., Bridgeport, ' 



IN THIS AKM JOINT. A J AND B B SKK FUIX LRNCTU PI15CES KXmNDING FROM filBK TO BIDE 
AND JIAU? CHECKED IN THE CBNTBtt WHIIJS C AND D ABE HALF CHECKED IN 
AT THE ENDS AS SHOWN .\T U U 


some cases where it is desired to use 
various sized hubs with the one set of 
arms some other method must be 
adopted for binding the ends of the 
arms together since the hubs are loose 
imd detachable. The type of joint 
shown in the accompanying illustration 
is well adapted to this purpose. 

Four gi^es of stock are dressed to 
the required width and thickness. Two 
of these pieces, A A and BB, are made 
the full diameter of the wheel and the 
other two pieces, C and D, are cut to 
a length equal to half the diameter less 
half the width of the hub. AA and BB 
are slotted across the center, AA on 
the bottom and BB on the top side, as 
shown at B and (7. They arc then as- 
sembled in their proper relative posi- 
tion by placing them on a layout board 
Which has been marked in a suitable 
maiMtcr for .that purpose. It i/i opticmal 
they we glued iwd^ quailed at 


fit and also checked half way on the 
corresponding triangular points as shown. 
After all the pieces have been fitted ac- 
curately they are glued, and if consid- 
ered necessary, nailed or screwed to- 
gether. 

The dotted lines indicate the stock 
which has to be removed to make the 
desired shape of the arms. This is dene 
after the glue has set, when the assem- 
bled arms can be removed from the 
layout board and fastened in the vise 
for convenience in tooling. 


The Lawrencevillc Bronze Co., Pitts- 
burgh, with a plant at Zelienople, Pa., 
which was reorganized about 18 months 
ago, has increased its furnace capacity. 
A, special meeting of the stc^kholders 
will be' held June 28, to consider an 
iiMpreake In. the capital from $200,000 to 


Conn. It reviews briefly the history ol| 
ancient brass making and contrasts. th{i|H 
early and even recent methods of pro- 
duction with the modern electric fut- 
nace process. Comprehensive desertp- 
lions, illu.stratcd from reproductions 
from numerous excellent photographs, 
are given of the methods usually em- 
ployed for casting brass, followed by 
the reasons which actuated the com- 
pany in discarding the crucible process, 
tearing down the high brick stadcs and 
installing a battery of electric furnaces 
for melting purposes. 

The sequence of operations and the 
equipment necessary to convert the cast 
brass ingots into commercial rolled 
shapes, sheets, rods, wire, tubes, etc., 
is described ai considerable length and 
freely illustrated. Laboratory and re- 
search departments; characteristics and 
structure of brass are described. 




Standard Foundry Cost System— III 

Plant Investment Classification Is Outlined in Section II — Depreciation Rates 
for Buildings and Equipment, General Ledger Accounts Are 
Listed — Comments Regarding Starting Cost Work 


S FAR as practicable the fol- 
lowiriff plant investment ac- 
counts should be carried in 
the general ledger, the open- 
ing entries being based on the first 
cost or replacement value of the in- 
vestment in each class. If such value 
is not determinable, an appraisal of the 
physical property should be made. The 
classification is intended to provide more 
than an analysis of the plant invest- 
ment but to afford : First, a means of 
classification for <leprociatiou group 
rates; second, a basis for classification 
of maintenance charges, and third, a 
means of establishing reserves corre- 
sponding to each plant investment ac- 
count. 

1. Land. 

2. Buildings and structures. 

3. Cupolas, ovens and furnaces. 

4. Piping and wiring. 

5. Machinery and tools — cataloged. 

6. Machinery and tools — miscellan 
eous. 

7. Electrical eeptipment cataloged. 

8. Electrical equipmeiit-tniscellane- 
ous. 

9. Shafting, pulley.s, hangers and 
belting. 

10. Special machinery, jigs, fixtures, 
punchc.s «and dies. 

11. Shop fixtures and equipment- 
miscellaneous, 

12. Railway tracks and overhead 
equipment. 

13. Rolling stock. 

14. Trucks, teams and other con- 
veyances. 

15. Patterns, 

16. Metal flasks. 

17. Oflice furniture and appliances. 

18. Power plant ct|uipment. 

These accounts should be consolidated 
for presentation on the balance sheet 
and .shown as one amount against plant 
investment. Corresponding reserves 
should also he consolidated on the bal- 
ance sheet and shown as general re- 
serve for plant depreciation. 

If desired only two groups may be 
used ; i. e., 

Real estate and buddings. 

Machinery and e(|nipment. 

SECTION VIII 
DEPRECIATION 

For convenience, the schedule of de- 
preciation rates given in first bulletin is 
f resented in the accompanying table 
foi what assistance it tnay gi'ie. 

It must be borne in mind, however, 
that new government rulings are con- 
stantly being made' and that all ru1ing.s 
as to depreciation should he carefnllv 
watched. As slated elsewhere in this 


j COMPILED BY 7 

1 C. L KNOEPPEL & CO., INC. 

NEW YORK 

^iiiiiiiiiiiiiiiiiiiiiiniiMiiiMiii4'n(iifiiii>iiiiii'iiii!iiii'i‘ii!iiii:tiii'iiiii!itiiiitiiii!niiii!iiiiiiiiiiiiiiiii!ii'iii'r 

of ai tides ahsolut'' accuracy in 
.ill (let, Ills is e.s‘»tnlial to siiccos. 

SECTION TX 

GENERAL 1.ETX;ER ACCOUNTS 

The schedule of general ledger ac- 
counts on the following pages is such 
as would he rcipiired to reflect the. de- 
tails of an average foundry. Sub-ac- 
counts or additional accounts should he 
adde<l to represent classes of transac- 
tion special to any particular foundry 
The schedule and definitions are merely 
illustrative of the principle.; involved. 

The accounts appear under the fol- 

lowing groups which are in the se- 
quence required for presentation on the 
balance sheer and profit and loss state- 
ment. 

1. Current assets 

2. Inventory assets. 

3. iMxed assets. 

4. Deferred assets. 

5. Intangible assets. 

(). Current liabilities. 

7. -Fixed liabilities. 

8. Reserves. 

0. Capital liahdities. 

10. Surplus ami profit and loss ac- 
counts. 

11. Financial profit and loss ac 

count. s. 

12. Operating cxpeiKse accounts. 

13. Sundry and geneial ledger ac- 
counts. 

The following detailed accounts are 
suggested for the general ledger. These 
may be amplified as much as desired, or 
a^ the business demands. 

Current /Issefs: 

1— Ca.sh in bank (an accoiinl for each 
bank). 

2— Petty cash. 

3 — Notes receivable. 

4 — Accounts receivable. 

5— Bonds and other investmems. 

2 -Inventory Assets: 

1 — Melting stock metal.s. 

2 — (ietieral stores (or as many as 
desired). 

3— Finished castings. 

4 — Work in process. 

3— Fixed Assets: 

1 — Machinery and equipment. 

2— Real estate and buildings. 

4 — Deferred Assets 

1— Unexpired insurance. 

2— Unexpired taxes. 


3 — Prepaid interest. 

5 — / u ta ny ible Assets : 

1 — I*atents. 

2- -Go«)d will. 

0 — ( urrent Liabilities: 

1— Notes payable. 

2— -'Accounts payable. 

3 — Accrued payroll. 

4 — Accrued taxes. 

5 — Accrued commission. 

6— Accrued interest. 

7 Fixed Litihilities: 

1 — Bonds payable. 

2 -Mortgages payable. 

8 — Reserves * 

1 — Reserve for depreciation on ma 
chinery and equipment. 

2 — Reserve for depreciation on build- 
ings. 

3 — Reserve for had debts. 

9 — Capital Liabilities : 

1 — Capital stock — preferred. 

2— Capital .stock — common. 

li) —Surplus and Profit and Loss Ac^ 
counts: 

1 — Surplus. 

2— Income and excess profit. s ac- 
count. 

3— Dividends- preferred stock, 

4 — Dividcnds—common stock. 

5 —Profit and loss. 

6— Adjustment account. 

7 'Castings .sales. 

8— Cost of castings sales. 

‘L -Miscellaneous sales. 

10. — Cost of miscellaneous sales. 

11 — hVeight out on sales. 

12 — .yjministrative expense. 

13— Selling expense. 

11 -Financial Profit and Loss Accountf: 

1 — Interest leceived. 

2— Discount taken. 

3 — -Interest paid. 

4 — Discount given. 

5— interest on investments. 

12 — Operating Iixpense Accounts: 

1 -Cost of melt. 

2— Cost of melt credits. 

3 — Molding burden — direct labor. 

4 — Molding burden— direct 1 i b o r 
credits. 

5 — Motiving burden— machine hour. 

6 — Molding burden — machine hour 

credits. ^ 

7 — Molding sand cost. 

8 — Molding sand cost credits. 

9— Flask cost. 

10 — I'lask cost credits. 

11 — Coremakiiig burden — direct labor. 
I2~Corcmaking burden— direct labor 

credil.s. 

13— Coremaking burden— m a c h i n e. 
hour. 

14— Coremaking burden — m a c li i n e 
, hour credits. 

15— Finishing cost. 

16— Finishing cost credits. 

17— Annealing cost. ’ 

18— Annealing cost credits. 

19 — Power, heat and light expense. 

20— Pattern shop expense. 



471 



THE FOUNDRY 


475 


June 15, 1920 

21 — General expense. 

22— Expense ledger. 

13 — Sundry General Ledger riccounts: 


Credits-— 

(1) Total amount of checks issued 
during the month. 


Debits — 

(1) With the value of checks drawn 
to create or to increase the 


Depreciation Schedule 

When a Piece of Equipment Outlives Expected Life, Establish Scrap Value and Make no Further Charge 
, for Depreciation 


Alarm algnal buxra. 

Anvils 

Arrestcra, liKhtiiinK 
Axes. Are 


Barrels, steel tumbUnn 

Baths, shower 

Bearings, ordinary shaft hanger, 

babbitt 

Bearings. mlleT, on line shaft 

Belts, fast miming -short l.fe belts 

Belts, lacing machines 

Belts, main and ordinary drhe... 

Benches, iron 

Benches, wood 

Buis, steel 

Bins, wood 

Blackboards, attached to wail .... 
Rlacktioards on irnii standards... 

Blower exhaust, laboratory 

Blower system, furnaces 

Boards, directory and planning . . . 

Boiler, steam power 

Boiler tube expanders 

Boring machine, pattern 

Boxes, annealing 

Boxes, tote, steel 

Boxes, tote, wood 

Buildings, brick 

Buildings, brick and wood 

Buildings. conerKo, reinforced 

Buildings, steel frame, brick walls. 

Buildings, wood 

Bumpeni (Kee jarring machines).. 
Burners, gas - under bo.ler 


Cvs, annealing furnace 

Cars, core oven 

Cars, foundry trucking 

Chemical laboratory apparatus,... 
Cliutes, loading and unloading... 

Clocks 

Closets, toilet 

Clutches, friction 

Compresses, air 

Controllers, elect, circuit 

t'nnvcyors 

Cniipltngs, line shaft 

Crane track 

Cranrs. swing 

Cranes Iravel.ng 

C'lipolas, steel 

Cutters, bolt 

t'utters. spme 

Cutters, stencil 

t'uttlng apparatus, acetylene gen- 
eration 

Cutting apparatus, acetylene tools 


Expense 

20 

Expense 
2 to 5 
:i to .'i 
2 lu :) 

2 to 3 
c to 10 
10 

5to7V4 


Drill presses, miilllple.. 
Drill presses, ordinary . . 

IMnkIng fountains 

Dust collecting systems. 


Elevators 

engines, steam or gas. 

Kxhaii.st heads 

Extractors, oil 


Fans, ventilating 

Feeden, boiler compound. 

Flltan, oil 

Fire ju^paratus 

FlBakK ' aluminum 

Flasks, cast Iron 

Flasks, snap steel 


Forkes 

Furnace, annealing 

Furnaces, crucible— pit 

Furnaces , cupola -->st('el 

Furnaces, elertrle 

Furnaces, ODcn>hearth 

Furniture and fixtures, general.... 


Dages, fteam recording 

UagcB. steam 

tilassware, laboratory 

Clue heaU'rs 

(tenerators, electric 

(irinders, bench, for ea.sllngs 

tSrinders, hand air 

(Jrinders. hand cleetrie 

(frlridem. swing for cast mgs 

lMnd(*rs. tool 

Ciuards. for machines, belts, etc . 


Hangers, shaft 4 

Ileatery, holler feed water r> 

Ileateni. foundry pot 10 

Heathig systems, hot air hlouer. . 0 

Heating systems, steam 4 

Holsts, air and hand 

lluKts. electric 10 

Hoods, safety grinding wheel S 

Hose, air Expense 

Hose, fire 20 

Hose, foundry 10 

Hose, ladders, straps*, etc 10 


Inleetors, boiler 

Instmments. engineering and draft- 
ing department 


Jackets for molds . 

Jacks, hand 

Jacks, hydraulic . . 
Jarring machines 


Kettles, cast Iron 


Laboratory equipment, except gl..'is- 

ware 

l.,ahoralory equiproent. glatsaare.. 

{.adders, wood 

Lanterns, fire 

Uthc.s 

Lavatories 

Lightning arresterh 

Lockers, steel 


Machinery, general 

Meters, electric 

Meters, oil 

Meters, steam flow 

Milling machines, according to k.nd 
Mixers, sand, Broughton type ... 

Mixers, sand, t’hUe mil) 

Molding machines, bench. Adams . . 

Molding machines. Berkshire 

Molding madiines, nidtover. ..... 

Motors, clcclrlf 


7^ 

0 



Oil separators 

.5 


Uvriis, cure, brick 

111 

7V4 

Ovens, core, steel 

10 

4 

Ovens, drying. Iirlck 

10 

5 to 10 

5 

Ovens, dr)*ing, concrete ... 

5 


I* 

Pans, steel tote 

20 

7H 

Patterns 

, 10 to Expense 

7»4 

Pipe machine 

5 

5 

Piping, air 

r* 

10 

Piping, fuel oil, overiiead 

5 

10 

Piping, fuel oil. iind'rground 

5 to 10 

.33^3 

Piping, water and steam 

5 to 7 

12 V4 

Planers, Iron and woud 

5 

Expense 

Plates, core * 

, 20 to Fjpense 

to Expense 

Platforms for elevating trucks... 

Kx;)fnse 

5 

Platforms, unloading 

10 

10 

Plating machine, barrel 

10 

7% 

PuUeyi, friction clutch 

10 

5 

Pulleys, plain and split 

5 

.5 to 7 V4 

Pumps, centrifugal water; If con 


10 

stintly used 

20 

10 

Pump governors 

5 


Pumps, liydraiillc 

Pyrometers, tlicmioeleclr.c . . . 

Pumps, steam 

XlKTE: -- Piping underground- - 
life governed by use and char- 
acter of prutctlon. 


RucLs. Iron core 

Backs, iron for Iron ami sleel 

storage 

Racks, Iron, tool and tray 

Racks, revolving iron 

Racks, wood 

Regulators, feed water 

Regulatora, volUge 

Kiddles, sand, core sliop 

Itumtfleni, steel 


Safety devices 

Sand blast equipment 

Hand mixer 

Kawg. Iwnd. blades 

Saws, band, niarhitie 

Haw.s, power 

Scales, dormant 

Seales, platfonn 

Sewerg 

Shafting and hangers 

Shapers 

Shelving, steel 

Shelving. woojI 

Signal boxes 

HInku 

Slip jackets and bands for molds 

Sprinkler systems 

Sprue ruttera 

Starks, boiler and core oveni — steel 

Stacks, brick 

Stands*. Iron 

Stands, wood 

Steam sepantors 

Steam traps 

Straight ener for rastliigs 

Switch boards 


Tables, enremakers' 
Tables, wood, general . 



Tallies, wood] Irwi covi-rod 

'Dinks, iron add 

T»4 

. 15 

5 to 10 

Tanks, iron air and oil 

Tanks, fire biickcl 

5 

to to 2 j 

5 

Tanks, w.itcr, cement 

5 


Tanks, water, iron 

10 

10 

Tanks, wood 

10 to 25 

5 to 7 >j4 

10 

Testing marlilncs. lensJe 

Tool. Sl.ands 

G 

SeeH 

7^ 

'Dmls, small 

4 to 50 

7*4 

Tractors, electric 

10 

•7V4 

K 

Transformers, electric power 

4 


Triirks, liarrel 

Trucks, elect r'e 

Trucks, elevating 

'rrucks. Iron frame, 1 -wheel 

Tnicks. wootl, hand 

Trucks, wood. 4 -wheel 

I'limhling barrels - (See nimblers) 
Tunitaldes 


Valves, bark pressure 
Valves, reducing . . . , 
Valves, disk, brass.., 
Valves, 'gate. hmas. . 
Valves, geto. Inm . . 
Vises 


Welding apparatus, acetylene, gen- 
eration 

Welding apparatus, acetylene, tools 
Welding apparatvis, elect rie, gen- 
eration 

Wheel liarrows 

Wire cutters 

Wire measuring machine 

Wire Btralghtener 

Wiring and fixtures, lighting.... 


50 

10 

5 

5 

71/^10 10 


1— CURRENT ASSETS 
(1-1 )— in Bank: 

Debits— 

(1) Open the account with the 
amount of cash in bank: 

(2) Total amount of cash deposit-* 
ed during tht month/ 


Balance — 

Represents value of cash in bank 
at end of month. Should be recon- 
ciled with bank's statement to deter- 
mine outstanding checks and tincred- 
ited deposits. 

(1-2)— Prffy Cash: 


amount of cash on hand to 
cover petty expenses ^fbr a 
short period. 

Credits — 

(1) With* any decrease in the 
amount on hand. 

Balance— 
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Represents amount set aside for 
petty cash dishurscincnts. 

(1-3)— JVo/rj Receivable: 

Debits- - 

(1) Open the account with the 
face value of promissory notes 
and acceptances on hand : 

(2) Notes anil acceptances received; 

(3) Notes renewed. 

Credits— . 

(1) Payments on notes rcccivabh: 

' and acceptances ; 

(2) All notes and acceptances sold 
or otherwise djsiiosed of ; 

(3) All notes renewed. 

Balance— 

Represents value of all iiote.s re- 
ceivable and acceptances on hand. 
(1-4) — Accounts Receivable: 

Debits— 

(1) (?pen the account with the total 
of individual customers* ac- 
counts in the accounts receiv- 
able ledger. 

(2) The total charges to cu.stoincrs 
as represented by postings on 
sales register. 

C rediis — 

(1) Total payments received from 
customers, whether cash, notes 
or acceptances. 

(2) Allowances to customers, in- 
cluding cash discount : in other 
words, the gross settlcmenls 
with customers. 

Balattcc— 

Represents the net amonnt due 
from customers. 

(1-5)— Bonds and Other Jnvestments: 
Debits— 

(1) Open the account with the mar- 
ket value of slocks and bonds 
on hand; 

(2) Market value of other invc.st- 
ments ; 

(3) Cash value of life insurance 
policies, etc. ; 

(4) Co.st of all stock, bonds and 
other investments purcha.scd. 

Credits — 

(1) Cost of stocks, bonds and other 
investments scild at value car- 
ried (profit or loss debits or 
credits profit and loss on in- 
vestments). 

Balance-'- 

Represents cost value of stocks, 
bonds and other investments owned 
by the company. 

2-lNVENTORY ASSETS 
(2-1 ) — McUintj Stock— Metals: 

(1) Open tbe account with the cost 
value of all melting stock or 
metals on hand; 

(2) Alt purchases of melting stock 
metals ; 

(3) Transportation charges on in- 
coming melting stock metals 
(distributable according to cor- 
responding invoices) ; 

(4) Unloading charges if a long 
term supply; 

(5) Returns to stores of melting 
^ stock from melting department. 

Credits — 

(1) All withdrawals of melting 
• stock metals as represented by 

monthly summary of metals 
used; 

(2) All melting stock returned to 
vendors. 

Balance — 

Represents the value 'of melting 
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stock metals on hand and should 
agree with the aggregate of the in- 
dividual stock ledger sheets or cards. 

Note: — The following subdivisions 
may be maintained: 

1. Pig iron. 

2. Purchased scrip. 

3. Foundry s^rap. 

4. Ferromanganeslb. 

5. Ferrosilicon. 

6. Other melting stock as re- 
quired. 

(2-2) — General Stores: 

Debits — 

(1) Open the account with the 
value of all general stores ma- 
terial (i. c., other than melt- 
ing stock metals) on hand; 

(2) Purchases of additional mate- 
rial: 

(3) Transportation charges on in- 
coming general stores material 
(distributable according to cor- 
responding invoices) : 

(4) Returns to stock general stores 
material. 

Credits — 

( 1 ) Withdrawals of general stores 
material from stock as repre- 
sented by monthly summary of 
materials used; 

(2) Material leturned to vendors. 
Balance — 

Represents the book value of gen- 
eral stores material on hand and 
should agree witli the aggregate of 
ihe iinlividual .slock ledger sheets 
or cards 

( 2-3 ) — Bin ished Castings : 

Debits 

(1) Open the account with the 
physical value of all finished 
castings on hand; 

(2) Deliverie.s of finished castings 
as represented by the summary 
of closed production orders — 
at cost ; 

(3) Rfturns of good material from 
customers. 

C red Its — 

( 1 ) Material shipped during the 
period as represented by sum- 
mary of reports of shipments; 
Balance— 

Represents cost value of finished 
goods on hand. 

(2-4) — U'ork in Process: 

Debits — 

(1) Open the account with cost of 
goods in process ; 

(2) With (he total amount of mold- 
ing productive labor and core- 
making productive labor as rep- 
resented by the summary of 
time cards on pay rolls; 

(3) With cost of melt for the 
month at predetermined rate; 

(4) With proper portion of fol- 
lowing expense accounts at pre- 
determined rates : 

a. Molding burden— -direct la- 
bor, 

b. Molding burden— machine 
hour, 

c. Molding sand cost, 

d. Flask cost, 

e. Coremaking burden— direct 
labor, 

f. Coremaking burden— ma- 
chine hour, 

g. Finishing cost, 

h. Annealing cost ; 

(5) With cost of castings returned 
^ by customers (if finished cast- 
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ings account not carrfed). ; 

Credits-^ . JL • ' , . 

(1) Cost of castinli shipped,, if 
finished castings' ^exotmt not 
carried, otherwise, ifir.ifh cost 
of finished castings delivered 
to finished castings stores; / 

(2) Scrap value of had castings 
and sprues returned to melting , 
metals stock ; 

(3) Losses due to defective work 
or other errors in service dis- 
tributable to the departmental 
expense involved. 

Balance — 

Represents cost of^ finished cast- 
ings on hand and in process (if 
finished castings account not car- 
ried), otherwise of castings in proc- 
ess. 

3- FIXED ASSETS 
(3-1) — Machinery and Equipment: 

(3-2)-— Estate and Buildings: 

Debits — 

( 1 ) Open accounts with the first 
cost or replacement value of 
all permanent plant investment 
represented by the respective 
accounts ; 

(2) All expenditures for permanent 
additions. 

Credits — 

(1) Value of fixed assets sold, dis- 
posed of or otherwise taken 
out of service. 

Balance — 

Represents book value of fixefl as- 
sets against which as off. setting ac- 
counts arc the respective reserves 
for depreciation. 

4— DKFICURED ASSETS 
(AA)— Prepaid Insurance: 

Debits — 

(1) Open the account with the 
amount of unexpired insurance 
premiums ; 

(2) Subsequent insurance premiums. 
Credits — 

(1) Periodical charge equivalent to 
pro rata insurance cost for 
period : 

(2) All refunds and cancellations. 

Balance — ‘ 

Represents unexpired insurance 
premiums. 

(A~2)— Prepaid Taxes (if prepaid—see 
d-4) ; 

Debits — 

(1) Open the account with total of 
unexpired taxes paid in ad- 
vance ; 

(2) Subsequent taxes paid 'in ad- 
vance. 

Credits— 

(1) Amount equivalent ito one- 
twelfth the annual tak' to ef* 
feet liquidation of monthly ' 
charge to taxes in the various 
expense groups. 

Balance — 

Represents taxes paid in advance. 
(4-3)— Prepaid Interest (See 6-6): 

Debits— 

(1) Open with balance of prepaid 
interest ; 

(2) All subsequent prepaid interest 
Credits— 

(I) With monthly proporticifis of 
interest accrued as to the items 
entered in this account at pre- 
paid. 
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' Inventory unused prepaid inter- 
est. * ' 

S^-lNTAi^GIBLE ASSETS 
(5-1)— ^ 

Debits^ ? 

(1) Open the account with the es- 
timated value of patents owned; 

(2) Cost of acquiring subsequent 
patents including all incidental 
expenses, 

rCtedits^ 

(1) Pro rata amount equivalent to 
one-twelfth the annual charge 
for the extinguishment of pat- 
ents. (If so treated.) 

^ Balance — 

Represents book value of patents 
owned. 

,(5-2)-c;ood Will: 

Debits — 

With value of good will. 
Credits-- 

With any depreciation of same. 

Balance— ‘ 

Net value of good will as carried, 

6— CURRENT LIABILITIES 
Notes Tayahle: 

Debits — 

(1) Payments reducing the notes 
payable. 

C rediis— 

(1) Open the account with the value 
of all outstanding notes pay- 
able; 

(2) * All subsequent notes issued. 
Balance— 

Represents amount owed by the 
company on notes payable. 

(6-2)— Accounts Payable: 

Debits— 

(1) Payments of accounts payable; 

(2) With all contra charges to ven- 
dors’ accounts ; 

(3) Value of material returned to 
vendors for credit ; 

(4) With amount of notes given 
vendors; 

(5) With all trade or cash discounts 
allowed by vendors and earned. 

, Credits— 

(1) Open the account with the total 
of vendors’ or purchase cred* 
itors’ accounts; 

(2) Total credits to accounts pay- 
able on the purchase journal. 

Balance— 

Represents net amount owed t.i 
creditors on open account. 

' (6-3 ) — Accrued Pay Boll: . 

Debits— 

’ (1) Amount of wage and salary 

payments made during the period 
as represented by caAlh lx>ok 
entries ; 

(2) With amounts paid as bonus. 
Credits^ 

' (1) Amount of wages, salaries and 
* bonus earned during the period. 
Balance-r 

Represents pay roll amounts ac* 

» ctrued but unpaid. 

(6-4)— Accrued Taxes . (// aeeruei- 
/ See 4-2): 

JTfibits^ ' ’ 

£1) Actuid; payment of taxes. ' 
Cred%t9^ . . 

(I) Monthly amount charged to op- 
. ' erating expense. ^ 

Bafmcce— . 

' Represents accrued amount of taxes 
accomulatea but not y^t di^. 
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(6-S)— Accrued Commissions: 

Debits— 

. ( 1 ) Commissions actually paid agents 
or sales representatives. 
Credits— 

(1) All accrued commissioni on 
sales billed (or orders taken) 
during the period, charging 
selling expenses. 

Balance— 

Represents commissions accrued bul 
not paid. 

(6-6)— Accrued Interest (See 4-3): 
Debits— 

(1) With interest paid as to items 
entered herein as accrued. 
Credits— 

(1) Open the account with the 
amount of accrued interest un- 
paid; 

(2) With amounts accrued monthly 
on items where interest is ac- 
cruing. 

Balance — 

Represents accrued interest on 
items payable accumulated but not 
yet paid. 

7-FIXED LIABILITIES 

(7-1) — Bonds Payable: 

Debits — 

(1) Payments reducing same. 
Credits— ^ 

fl) Open with balance of all out 
standing bonds ; 

(2) With all subsequent issues. 
Balance— 

Represents outstanding bonded in 
debtedness. 

( 7-2 ) —M 0 rt gages Pay a ble : 

Debits— 

(1) Payments reducing the prin- 
cipal of mortgages payable. 
Credits — 

(1) Open the account with the total 
amount due on the principal 
of all mortgages payable ; 

(2) Mortgages subsequently issued 
Balance — 

Represents total amount owing on 
mortgages payable. 

8-RESERVES 

(8-1)— iCcjcrvc for Depreciation on Ma'» 
chincry and Equipment : 

(8-2) — Reserve for Depreciation on 
Buildings: 

Debits — 

(1) With that portion of the cost 
which has been depreciated of 
anything’ replaced or sold. 

Credits— 

(1) Open the account with the 
amount of reserve allowed foi 
depreciation; 

(2) " Depreciation charge to depart 

mental or general expenses 
equivalent to a pro rata amount' 
of the annual depreciation 
charge. 

Balance— 

•R^resents the allowance for de- 
preciation of permanent plant invest- 
ments and maintained aa offsetting 

' accounts : to the ' respective fixed as- 
ifet accounts. 

^ Note:—li the present net book, 
value, (first cost less depredation’ 
amount) cahoot be determined for 
\ahy particular article replaced*, the 
fitst shottUL te credited to the 
fixed account ond charged, to 


the corresponding rescue for d^pre-^ . 
ciation. If, however, the andde. re^ . 
placed ' is sold or ouierwise 'disposed / 
of at a scrap value, the mt cost v ^ 
shoold be credited to the fixed aSset 
account and first colt less scrap ot ^ 
exchange value, should be charged, 
to the corresponding reserve for de 
preciation. The scrap value should, 
of course, be charged to the pur- 
chaser. ^ ■ 

(S-3)— Reserve for Bad Debts: 

Debits— ■ ^ . 

(1) With value of accounts receiv- 
able, considered uncollectable, 
crediting the individual cus- 
tomer's account so written off. 
Credits— 

( 1 ) Open the account, with an amount 
considered sufficient^ to cover 
all Josses on accounts'^opnsidered 
uncollectable; 

(2) Amount , based on a percentage < 
of sales billed to provide Sot 
losses on amounts charged dur- 
ing tile period. 

Balance — ^ 

Represents allowance reserved for 
losses on accounts receivable. 

9-CAPITAL LIABILITIES 

(9-1)— Capital Stock— Preferred Issued: 

(9-2) — Capital Stock — Common Issued: 
DebiiS"^ ^ 

(1) With the par value of stock 
returned to or acquired by the 
company. 

Credits--^ 

(1) With the ptr value of itodc out** 
standing. 

Balance— 

Represents the par value of issued 
capital stock outstanding, preferred 
and common, respectively. 

10-SURPLUS AND PROFIT AND 
LOSS ACCOUNTS 

(\0-i)— Surplus: 

Debits— 

(1) With the amount of dividends 
at annual closing; 

(2) With amount transferred from 
profit and loss (if loss) at an^ 
ntial closing period. 

Credits — 

(1) Open the account with the 
amount of undivided profits; ^ 

(2) With profits made -during the 
current year transferred from 
profit and loss at annual clos> 
mg. 

Balance— j ^ i . 

Represents undivided profits, if a 
credit. 

Represents deficit, if a debit 

Make no entries to surplus 
account except at annual doling 
time. 

(iO-2)— Income and Excess Profits Tax 
Account: 

Debits— 

With amount of income and excess 
profits tax paid. 

Credits— 

With any necessary adjustments. ^ 
Balance— 

Represents, amount of income and 
excess profits taxes paid. 

(10-3)— Dividends— Preferred Stock: 
Debits— ^ 

(1) With , the amount of dividend 

paid. 
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(r edits — , 

(1) With debit to surplus at close 
of year. 
lialancc— 

Hepresents dividends paid. 

( 10-4 )• -Dividet^ds — C otnmon .b toclc . 


*^ With the amount of dividends 
paid. 

^l)^*Wilh debit to surplus at close 
of year. 


/ia/oiuc— , , 

Represents dividends 
{\{)-S)—l'rofit and Loss: 

/It .'1 final Closing Time: 


paid. 


(\*)^**With debit balance of cost of 
•castings sales; 

With debit balance of cost ot 
miscellaneous sales ; ^ . 

With debit b:»lance of freifflit 
out on sales; . 

(4) With debit balance of adnimis- 
trativc expenses; 

With debit b«alaiice of selling 


( 2 ) 

(3) 


(5) 

( 6 ) 

(7) 

(8) 


expenses; ^ ^ . . 

With debit balance of interest 

Ivifh debit balance of discount 


W^th iict amount of plant bal- 
ances (operating expense ac- 
counts Nos. 12«-1 to 12-18 in- 
clusive) if such amounts are 
debit balances; 

(9) With debit lialaiicc of adjust- 
ment. 

/It Annual Closing Time: 


(1) With credit balances of castings 
sales billed; 

(2) With credit balance of miscel- 
laneous sales ; 

(3) Witli credit balance of interest 
received; 

(4) With credit balance jf fliscount 
taken ; 

(5) With credit balance of interest 
on investments ; 

(6) With net amount of plant bal- 
ances (operative expense ac- 
counts 12-1 to 12-18 imlusive) 
if such amounts are credit bal- 
ances ; 

(7) With credit halanccs of adjust- 
ment account. 

Balance — 

Represents net profit or loss re- 
.sulting from transactions of the 
period accumulated ami should he 
transferred at end of the fiscal year 
to surplus. 

(10-6) — Adjustment Account: 

Debits — 

(1) With any determinable decrease 
in any particular account not 
traceable to some other ac- 
count ; 

(2) With necessary adjustments of 
any nature. 

Credits — 

(1) At closing periods with any de- 
terminable increase in any par- 
ticular account not traceable 
to some other account; 

(2) With necessary adjustments of 
any native. 

Balance — 

Hepresents adjustments necessarily 
made. 

( 10-7) — C(W/mp j Sales : 


Debits^ 

(1) With the billed amount of cast- 
ings returned by customers; 

(2) With allowances to customers as 
represented by credit memor- 
anda if a sale reduction; 

(3) With credit balance, transferring 
to profit and loss at annual 
closing time. 

Credits — 

(1) Total casting sales billed during 
the month as represented by the 
sales register, charging ac- 
counts receivable. 

Balance — 

Represents net sales billed. 

i\i)-H)—Cost of Casting Sales: 

J't chits — 

( I ) Cast value of all material 
shipped a^ represented by sum- 
mary of daily reports of ship- 
ments. 

Credits — 

(1) Cost of material returned by 
customers during the period ; 

(2) With the debit balance, at the 
end of clo.sing periods charg- 
ing profit and loss. 

Balance — 

Represents net factory cost of ship 
rnents. 

( 10-9) — Miscellaneous Sales: 

Debits — 

(1) With value at sale price of any 
returned sales. 

Credits — 

(1) With .sale value of any nature 
other than castings sales. 
Balance 

Value of iniscellancous sales. 

(10-10) — Cost of Miscellaneous Sales: 

• Debits’- 

(1) With cost ot above sales. 
('redits — 

(1) With cost of any returned sales. 
BalanCi' - 

Net cost of miscellaneous sales. 

( 10 11 )— Out On Sales: 

/ h'bits — 

( 1 ) With all payments of transpor- 
tation of any nature for deliv- 
ery of goods to customers. 

( 'redits — 

(1) With necessary adjustments. 
Balance — 

Net cost of delivering sales to 
customers. 

1 10-12 ) — Administrative Expenses: 

Debits — 

(1) With the aggregate of charges 
to all expense accounts classi- 
fied as administrative expenses. 
('r edits — 

(1) With debit balance at closing 
periods charging profit and 
joss. 

Balance—’ , 

Represented aggregate of adminis- 
trative expenses. 

(10-13)— Expenses: 

Debit — 

(1) With the aggregate of charges 
to all expense accounts classi- 
fied as selling expenses. 
Credits^ 

(1) With debit balance at closing 
periods charging profit anid loss. 
Balance — 

Represented aggregate of selling 
expenses. 
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11-FINANCIAL PROFIT AND LOSS 
ACCOUNTS 
(UA)-— Interest Received: 

Debits — ' ' 

(1) With necessary, adjustments. 

Credits— 

(1) With all interest received for 
balances or overdue accounts. 
Balance — 

Net interest received. 

(11-2) — Discount Taken: 

Debits— 

(1) With credit balance, transfer- 
ring to profit and loss. 

Credits — 

(1) With all ca.sli discounts earned; 
docs not include trade dis-- 
counts. 

Balance - 

Represents cash discounts earned. 
(ll-3)--/w<cm/ Paid: 

Debits — 

(1) At closing periods with the 
amount of interest accrued for 
the month on items payable, 
crediting accrued interest or 
prepaid interest. 

Credits— 

(1) With debit balance, transferring 
to profit and loss. 

Balance — 

Represents amoiml of interest ac- 
tually incurred. 

Note: — If interest is prepaid, the 
payment should be charged So pre- 
paid interest (Acet. 4-3). The 
amount should bo IJriuidalcd in month- 
ly amounts to apportion the charge 
e(|uitably over the periods involved, 
likewise, watch for action of ac- 
cruing interest as explained in Ac- 
count 6-6. 

(11-4) — Discount Given: 

Debits— 

(1) Cash discounts allowed cus- 
tomers— do.es not include trade 
discounts. 

Credits— 

(1) With debl^ balance, transfer- 
ring to profit and loss. 

Balance — 

Represents cash discounts allowed 
(W-S)— Interest or Dividends on In- 

vestments: 

Debits — 

(1) With necessary adjustments. 
Credits— 

(1) Witli interest or dividends re- 
ceived on investments. This 
should be treated as separate 
from regular commercial in- 
^terest. 

Balance — 

• Net results of regular income out- 
side investments. 

12-OPERATING EXPENSES \ 

Explanatory Note: 

Accounts 12-1 to inclusive 

cover the actual operating accounts; 
i. e., those that appear in the actual 
9 cost sheet, either by pound or per- 
centage. 

If reference is made to the skele- 
ton Statements, it will, be noted< that 
“Total to Date*' is used, both iir the 
body of the statement and in the com- 
parative, monthly statement 
It is quite evident, therefore, that if 
,we should have but one account lor 
each burden and cost statement and 
credit this with the transfer at pre- 
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deterbiined rates to work in process 
we would have no easy way of se- 
curing our . 'To date" figures. 

In order to make this easy, wc 
have two ledger accounts for eacli 
expense or burden account. . 

^ One bearing simply the name of the 
account, is ior debits only, except 
where a credit is necessary to adjust 
or correct the debits^ ^ 

The other, bearing the account 
name, followed by "Credits,” is for 
credits only of the transfers to work 
in process, except when a debit may 
be necessary to adjust or correct the . 
credits. 

The result of this is that we have 
an accumulating figure for each kind 
of account which gives us from the 
general ledger trial balance the fig- 
ures to use in our statements of "To- 
tal to Date” the monthly figures com- 
ing from our footings for the month’s 
transactions, which must balance with 
the entries for the month in the 
ledger account controlling each ex- 
pense account. 

It is quickly seen, therefore, that 
the differeitce between the "debit” 
and “credit” account for each ex- 
pense account is the over or under 
absorbed expense, and wilt and must 
agree with the monthly statements. 

* 4 ( * 

Accounts 12-19 to 12-22 inclusive 
need but a single account as they 
are to be entirely closed out each 
month, being simply collective ac- 
counts as a medium to split down 
these expenses to the actual operat- 
ing accounts. 

(12-1)— of Melt: 
lycbits^ 

(1) Melting stock metals used (re- 
quisitions). 

(1) Melting stock metals used 
(requisitions) ; 

(2) I.Abor (time cards) ; 

(3) Miscellaneous materials (requi- 
sitions) ; 

(4) Charges direct from purchase 
register (expense ledger charge 
slips) ; 

(5) Apportioned charges. 

Credits-- 

(1) Adjustments of debits only. 
( 12 - 2 ) — Cost of Meli-*Cred\ts: 

Debits— 

(1) Adjustments of credits only. 
Credits— ' 

(1) Value of metal poured at the 
standard predetermindi rate. 
(12-3) — Molding Burden— Direct Labor: 
Debits— 

(1) Labor (time cards); 

(2) Materials (requisitions) ; 

(3) Charges direct from purchase 
journal (expense ledger, charge 
slips) r 

(4) Apportioned charges. 

C redits^— 

(1) Adjustments of debits only. 
(^2-4)— Molding Burden— D^r^ct Cabot, 

—Credits: 

Debits— 

'(1) Adjustment of credits only. 
Credits — ■ . i 

, (1). .Amotfht equal to molding *'dirject 

labor X standard rate. 
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Hour: 

Debits— 

(1) Labor (time cards>; ^ ‘ 

(2) . Materials' (requisitions) ; 

(3) ^Charges direct from purchase 

journal (expense ledger charge 
slips) ; 

(4) Apportioned charges of power 
and depreciation. 

Credits— 

(1) Adjustment of debits only. 

( 12 -^ ) — Molding Burden — Machine 

Hour —Credits: 

Debits — 

(1) Adjustments of credits only. 
Credits — . 

(Ij Anunint equal to actual machine 
hours used x standard rate pei 
hour. 

2-7)— Molding Sand Cost (If used): 
Debits — 

(1) Labor (time tickets); 

(2) Materials (requisitions); 

(3) Charges direct from purchase 
journal (expense ledger charge 
slips). 

Credits— 

(1) Adjustments of debits only. 

( 12' 8 ) - Molding Sand Cost— Credits 

{If used): 

Debits — . 

(1) Adjustments of credits only. 

( redits — 

(1) Amount equal to total metal 
pouied X standard rate pci 
pound. 

(\2-9) -Flask Cost (If Used): 

Debits— 

(1) Labor^ (lime tickets); 

(2) Materials (requisitions) ; 

(3) Charges direct from purchase 
journal (expense ledger charge 

, slips) ; 

(4) With tojlal molnthly charges^ 
in pattern shop expense ac 
counts Nos. 704 and 705 (b> 
transfer). 

Credits— 

(1) Adjustments of debits only 
(12-10)— i'7a,v^ Cost — Credits (If used): 

Debits — 

(1) Adjustments of credits only. 
Credits — 

(1) Amount equal to total good 
castings x standard rate pet 
pound. 

(12-11) — Core making Burden — Direct 

Labor: 

Debits’— 

(1) Labor (time tickets); 

(2) Material (requisitions) ; 

(3) Charges direct from purchase 
journal (expense ledger chargt 
slips); ’ 

(4) Apportioned charges. 

Credits — 

(!) Adjustments of debits only. ^ 
(12-12)— Core fnaking Burden— Direct, 
Labor— Credits: 

Debits— 

(1) Adjustments of credits only. 
Credits-^ 

(1)'. Amount, equal to coremaking 
_ ' <ljfect labor x standard rate. 

( ma&ifiif. Burden — Machine 

Hour: , ' . _ " 

Debits-^ ' , 

§ l4b6f (rime 'tickets) ; 

, Material (requisitfon"^ili; 

^ Charges direct froitT . purchase 
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journal (expense ledger phargt, 
slips) ; 

(4)' Apportioned charges.' 

Credits— 

(1) Adjustments of debits only* 

( 12-14) — Coremaki^ . Burden — Machint 

Hour— Credits: 

Debits— 

(1) Adjustments of credits only. 

Credits — 

( 1 ) Amount equal to actual machine 
hours used x standard rate per 
hour. ^ . 

(12-15) —Fin ishing Cost: 

Debits— 

(1) Labor (direct and indirect un- 
less in large plants) (tiihe tick-* 
ets) ; 

(2) Material (requisitions) ; 

(3) Charges direct Jrom* purchase 
journal (expense ledger charge 
slips) ; 

(4) Apportioned charges. 

Credits— 

(1) Adjustments of debits only. 

( 12- 1 6)— Finishing Costs— Credits : 

Debits — 

(1) Adjustments of credits only. 

Credits — ' , 

(1) Amount equal to molding and 
core direct labor .x standard 
rate. 

{]2-\7)-‘ Annealing Cost: 

Debits — 

(1) Labor (time tickets); 

(2) Material (requisitions); 

(3) Charges direct from purdiase 
journal (expense ledger charge 
slips) ; 

(4) Apportioned charges. ' 

Credits— ^ 

(1) Adjustments of debits only. 

( 12-18 )— Annealing Cost— Credits: 

Debits — 

(1) Adjustments of credits only. 

Credits — 

( 1 ) Amount equal to total good 
ca. stings x standard rate. 

(\2-]9)—Potvert ' IJghi and Heat: 

Debits — 

(1) I^bor (time cards); 

(2) Material (requisitions) ; 

(3) Charges direct from purchase 
journal (expense ledger charge 
slips) ; 

(4) Apportioned charges. 

Credits— 

(1) With total net balance at the 
close of each month distributed 
on a percentage or other basis 
to the various operating ac- ' 
cqunts as explained elsewhere. 

Balance— 

There should lie nq balance. 

(12-20)- — Pattern Shop Expense: 

Debits — 

(1) Labor (time tickets);' 

(2) Materials (requisitions) ; 

(3) Charges direct from purchase 
journal (expense ledger charge 
slips); 

(4) Apportioned^ charges. 

Credkts— 

(1) With ^ amount in order 702 
charging molding burden-*<li- 
rect 

(2) With^ amount in order 703 
, charging coremaking burden- 

direct labor ; 

(3) With amounts in orders 704 and 
70S, charging flask cost. 
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(4) With amoiml of residue as di- 
rected. 

Balance — 

There should be no balance. 
ATo/e;— If pattern shop is operat- 
ed as a producii^ department, and 
not solely as a co-operating depart- 
ment, the accounting shall be changed 
to correspond to the condition and 
provision made for: 

1 — Pattern production orders; 

2— Pattcm productive labor; 

3— Pattiern shop expense account; 
4^Pattern work in process mate- 
rial and cost compilation 
changed accordingly. 

(12-21) — Genkral Expense: 

Debits^ 

(1) Labor (time tickets); 

(2) Material (requisitions) ; 

(3) Charges direct from purchase 

journal (expense ledger debit 
slips) ; ^ ^ 

(4) Apportioned charges. 

Credits-— 

(1) With total net balance at end 
of each month distributed on 
the prescribed basis to each op- 
erating account. 

Balance— ^ 

There should be no balance. 

(12-22) — Expense Ledger Account: 

Debits— 

(1) At end of each month with 
total of charges made direct 
to operating accounts, which 
charges are represented by ex- 
pense ledger charge slips. 

Credits — 

(1) Witli the total of expense 
ledger charge slips charging 
the various opergting accounts. 
Balance — 

If any balance exists, it is in error, 
and the charge slips in the files for 
month should be checked ba^ to 
the purchase journal. 

13-SUNDRY 9ENERAL LEDGER 
ACCOUNTS 

In this section of the pledger will 
be located all sundry adbounts with 
firms and individuals* irrespective of 
whether their balance is debit or 
credit. 

There are always a' certain number 
of accounts' that Boat around with- 
out any. particular home, and this is 
the place to put all such. 

When making up a statement, the 
accounts classify themselves accord- 
ing to their balance into two classes, 
i. e. : . 

General ledger accounts receivable; 
General .ledger accounts payable. 
Ther will be sp entered in tibe state- 
ments immediate|;y under the accounts 
receivable, and- accounts payable re- 
spectively. 

Comments Regarding Starting Cost 

' mrk 

While these comments are in num- 
tcred sequence, practically all may and 
should be bandied , at once;- » . 

ftrji ;-^ct your house in ojrder. 

(a) Clean up 5rour shop. 

(b) ' See that a day V worje gdcj^; 
through your entire shop in a day— 
that is — that each department is so 
tuned up with the others that there is 
a steady flow of work. Above all 
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things* see that all work goes through 
and out of shop, in sequence of tlie , 
originating pbuiing castings, except 
that , you provide storage or accumu- 
lation points for the sorting^ and classi- 
fying of like castings in order to put 
theps through finishing operations in 
lots. 

(c) The foregoing is absolutely 
necessary ; system or no system of 
costs, as it is only good business. 
But no system of costs or production 
follow up is worth a snap of a finger 
unless the plant is onto its job as to 
orderliness, and common everyday clean 
cut handling of its details. 

Second:— Cjtt your raw materials and 
supplies under proper storage control. 
If you have no stock room— build one. 
Why should you pay your good money 
for material— and ^en let anyone at all 
dip in to their hearts' content? 

Third:— Gti a clock for all employes 
to ring in and out on, so that you have 
some sound basts for timekeeping. 

« « « ♦ « 

When you get squared away, with 
materials in stock rooms, and your 
pig iron, etc., in order, then start 
records. 

Fourth: -it is most important to 
have a proper production order. Never 
mind what it is if you provide for tell- 
ing your shop what and how many to 
make. While doing this, provide a 
method to record what is made, so that 
you know in each department just how 
your work is progressing. See how 
easy it is when your shop keeps it going. 
Fifth :—StaTt time cards. Best to be 
3* X for easy filing. One job of 

one man for one day only to a time 
card. If possible, have your time 
recorded by timekeeper. Bad business 
depending on a laborer to be a record 
keeper; besides it's cheaper to specialise 
clerical work vs. mechanical. 

Sixth:— Tut into use the code of 
expense order shown herewith. You 
will delight in knowing where your 
inone]^ is going. . 

Seventh:— Let no material be used 
without a record. Requisitions 4" x 6" 
are best, ps they fit a standard file- 
get an old crank for a storekeeper and 
he wifi pay his ^a!a.ry many times over 
in reduced material costs.' 

* Eighth : — Provide a real tnan Ao bail-, 
die your costs. Qnc .who^ understands 
the plant" operations, and who under- 
stands the oflice end ■ U wiM pdy^nd 
. pay well. Cost work is hot* a* -boy's 
job, and if made So had Itetter be left 
.alone. ^ ^ ‘ ' 

Remefiiber this. -The finding of costs 
accomplish two things: 

First:— Ttlls you what you must 
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charge for your goods to make a profit. 

Second:— And perhaps the greater 
point Of^tlw two, it tplls you just where, 
your money gocs-^and "if you go at it 
in a rtd-blooded way, you can makc^ 
large cuts in your costs. 

Forms? The least part of the game, 
except to have tfiem the best for eco- 
nomical handling. The . forms are the 
vehicles only of what you collect The 
biggest tiling is to get behind it— 
eveiydne pulling the same way, real- 
izing that costs must be known. 


Book Review 

Graphic Production Control, by C, E. 
Knoeppel; cloth, 477 pages, 6x9; pub- 
lished by the Engineering Magazine 
Co., New York, and for sale by The 
Fourdrv., Price, $10 postpaid. 

The basic principle that picturization 
conveys more to the average intelligence . 
than do words or figures has formed 
the premise upon wiiich Mr. Knoeppel 
has built a' practical treatise of great 
value to the modern industrial world. 
Visualizing ideas is the theme, and the 
author has followed his own .precepts 
faithfully in presenting his subject mat- 
ter, both through the exceptional clear- 
ness of his writing and the free use of 
detailed suggestion to illustrate the 
points offered. 

Mr. Knoeppel states that forms, fig- 
ures and .statistics depend for their in- 
telligent use upon the preceptive faculty 
of the user. Therefore, he enhances 
preception and aids intelligence by pic- 
turing for his reader the cs.<iential data 
required in attacking industrial prob- 
lems. The use of graphic charts al- 
most to the entire exclusion of other 
methods of presenting figures, statistics, * 
summaries and other essential informa- 
tion required in handling « the armies 
during the war is touched upon as an 
example of simple, efficient manage- 
ment. The application of this war 
taught lesson to meet the imperative 
demands for more production during the 
reconstruction period is shown. The 
author' then states the fundamental law& 
which underlie efficient management 
He draw^n^a minute outline of the an- 
alysis upon which graphite production 
is based. He impresses the . need for 
oificient organization, as preliminary to 
graphic control and gives minutely atid 
' step by step the meth^ for establish- 
ing the . mechanism of his system. 

Mr. Knoeppel’s method has been in 
use in a number of large foundry, metal- 
working and hiachine shops, and also has 
been applied In the followitig 
tuning lines f .^T^tile madijnery, gas 
traction engiiieSf steel plate construe- ^ 
tion/ metal furniture,' automobile axles 
and ^transmllsions, small •motors, v taps.1^ 
dies,^ liardware^ dothihg, rubber^ tires, 
oil producing and .refining, and in auto- 
mobile assembling plants. " 
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Manufacturing CKilled 
iron Car Wheels - VI . 


Proce<lure lor Small Wheels Varies 
Irom Methods Already Deserihed 

BY K. B. DILLBB 


C HUS far this series of articles 
‘ has dealt almost exclusively 
with the manufacture of 

chilled iron wheels for rail- 

road use. There are a great many pur- 
poses foi^ which smaller wheels are 

used, and these require a somewhat 

different process of manufacture. There 
is more variation in size and design 
of the small wheels than of the stand- 
ard car wheels, due to the great variety 
of uses to which the small wheel is 
put, as a number of^ instances will 
show. Few of the smaller wheels have 
double plates, a single plate being used 
for almost all of the small wheels 
which ’ are not spoked. This pl%te 
frequently ia reinforced with ribs of 
different design and many .patterns are 
required for this type. Sp^ed wheels 
frequently have the spokes curved so 
that they may straighten and not break 
from the rim as the metal in the wheel 
sets and contracts, although some df 
the smaller wheels are made with 
straight spokes. One notable difference 
in the design of some small wheels 
from that of the standard wheel is 
in the hub which is made hollow to 
provide for oiling the axle, bearing. 
In such wheels oil is put into the hol- 
low hub from whence it is fed to the 
journal bearing, instead of being ear- 
ned by cotton waste ' in the journal 
box as is the custom on railroad 
freight cars. 

Probably the nearest apprdfth to the 
standard wheel in size and weighty h 
that used fbr street car#^ This bq . 
spoked or made with a sqlid body ac- 
cording to the desire of the designing;' 
engineer. The American Blectric Rail- 
way association has no specification;' for 
chilled iron » wheels and each . maniifnc- 
turer of street oars purchajjps^ aeoordr 
ing to his indivt4tnA : sa^cy^hcatbmi/ 
However, the chilled # 4 ^ 

not have the, pr^^ige aip bulliw 
of street carp that ^it possesiei in the 
f freight car Industry 1 ^ aV4fiia]l<^ per- 
Scentage- lof stf eet din ' are equ^n^ 

■ , -J:.; . ' 


numbers with a chilled iron tread are 
those made for mine cars. These are 
produced under a gB^t variety of con- 
ditions, two extref^ being represented 
by the company which makes wheels* 
for its own use and pays little atten- 
tion to any requirements except that the 
wheels be free from cracks. The other 
is the foundry > which makes wheels 
for the trade and is highly considerate 
of the reputation of its product. 

An instance of the first class is a 
large steel company which required 
wheels for its own mine 
cars. The effprt was 
made to produce these 
wheels, which were the 
spoked type, without an- 
nealing. ^ A great many 
of the wheels broke when 
made from an iron which 
took a chill. Therefore, 
it was decided to try a 
softer metal. A mixture 
consisting mainly of brok- 
en ingot molds was tried 
and the resulting wheels 
were found to be free 
from cracked spokes. 

When the wheels were 
broken to ex- 
amine their 
f r a c t u re it 
wap found 
that the met-* 


al in the tread 
dense, but was 
are used wit 
neal an ga 
which is sat 
‘'the steel co 
record has 
the length ct 
wheels but t 
renewals indi 
sonable long 
one large p 
mine car w 
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specification. For this reason the man- 
ufacturer is bound only by his juds- 
inciit as to the method of producing 
a wheel which will sUvStain his reputa- 
tion at the lowest manufacturing cost. 

That many of these manufacturers 
value the reputation of their product 
highly is illustrated by the number of 
them who go to the expense of •adding 
as high as 25 per cent high-priced char- 
coal pig iron to the mixture. The rea- 
son for the use of charcoal iron as 
well as the subject of scrap iron in 
mine car wheels has been discussed 
when considering the metallurgy of 
railway, car-wheel iron. 

The copiposition of .mine car wheels 
is fairly well standardized, although the^ 
wheels are made by various small 
foundries which do not have an or- 
ganization as do the manufacturers of 
the standard chilled iron car wheels. 
This may be due to the fact that one 
large user of mine car wheels issues 
a specification « which many foundry- 
men believe to be the best practiced. 
However, no results of tests of wheels 
made to this specification have been 
published. 

As might be expected, the silicon 
content of the small mine wheel is 
raised, and the iron mixture usually 
contains from 0.75 to 0.85 per cent sili- 
con compared with 0.45 to 0.70 per 
cent in the standard wheels. Phos- 
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phorus is kept about the same in both 
classes of wheels, apd ranges from 
0.20 to U.40 per cent The upper limit 
seldom is reached in mine car wheels 
and some manufacturers keep the phos- 
phorus below OJO as called for in the 
specifications where mentioned. The 
reverse is true in regard to manganese 
which, while keeping within the same 
limits in both classes of wheels, is kept 
nearer the upper figure in the mine car 
wheels and usually will come within 
the limits of 0.60 to 0.80 per cent. 

Trouble Dili to Sulphur 

Practically all mine, car-wheel found- 
rymen agree that sulphur is detrimental 
to the iron and that the chill should 
be secured from using charcoal iron 
instead of from high sulphur content 
although the chill could he regulated 
by the silicon content. This is char- 
acterized by the expressions sulphur 
chill and cltarcoal chill used among mine 
car wheel manufacturers. The specifica- 
tions which have been issued call for sul- 
phur below 0.095 per cent and this may 
account for the general aversion to high 
sulphur iron held by the manufacturers 
of mine car wheels. Of course, if a 
foundry is accustomed to handling low 
sulphur iron trouble probably would be 
encountered if the amount of sulphur 
was raised before the foundryman be- 
came familiar with handling this grade. 
The objection that high sulphur in the 
iron makes the wheels red short and 
is apt to cause trouble when the wheel 
becomes overheated in braking would 
not hold as strongly for wheels run- 
ning in the damp mines and braked 
with wood brakes as when the wheel 
is carrying cars which are gripped by 
a hard metallic brake for several miles 
at a time, as is the case with freight 
car wheels. 

Foundries which make the standard 
wheels also sometimes cast smaller 
wheels. In such cases the order for 
small wheels usually is divided between 
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several holders. This is done because 
it is considered that more skill is re- 
quired to make the small wheel on ac- 
count of variations from the regular 
standard {practice with which the mc^ld- 
ers are' familiar. It also requires greater 
cifort from the molder and work on 
the standard wheel is preferred almost 



PIG. 67'-THR MOLDER IN A SH6P TURNING OUT 
STANDARD CAR WilERTi) DOGS NOT LIKE 
10 MOLD SMALL iVHEEi.S 

universally. Fig. 57 shows a mold for 
a small wheel in a shop which makes 
standard wheels. Only part of the line 
is clear for small molds, and the molder 
is allowed to put up part of his day's 
work in standard molds. The wheel 
for which the mold has been made^ 
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has apokes and a solid hob. tii^eforer 
no ring core is required, biit cdntser and 
gate cores are sufficient. One o| the 
gate cores may be noted in the center 
of the cope, and another lies beside the 
drag. Motal is ""poured through half 
of the diotes shown. The other holes 
do not extend entirely through the 
core, but form lugs on the hub of the 
casting.. 

Few of the smaller foundries 'mak- 
ing j|ifle car wheels have mechanical 
mean? for f^ndliog molds or carryhig 

!■! '.y>. 1 
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the design (^f flask . Instead of 
having two dowel pins to locate ,tfae 
cope on the drag, a hinge and one do^el 
pitt are used. The construction of 
the ’ hinge puiy be noted, in Fig. 56, 
which shows the equipment for making 
the mold. The hub core may be seen 
at This core is required by the de- 
sign of the wheel which has a patented 
oiling system. 

Annealing is carried on somewhat 
differently ^ in the small wheel foundry. 
Care must l^ taken to get small , wheels 
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Aey rest; ^ < the pile of wheels 

bink. The' wheels are 'allowed to :c 6 ^ 7 . 

in the tank under, aground fpr 

four days. The tanlSi; thc^ are 

by a crane and carried to 

room. Here th^ are set^^on 

the clamps, one of which is' shi^n at^^ 

A, Fig. 46, are , loos^ed»t . Wni^ : 

tank , again is raised by 

wheels fall on the floor. . T& 

carried back and after 

plate has been attached^*' it b 

into the pit and li feebly 
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mo. 6S-FXV flBOfft HAVI A avdlhl AS dBOWN HBAE IN WHICH THE METAL J8 CABIIED PROM. THE CUPOU 10 9tHX 

Umi BT A CRAim-TUS POURING UlHiE.^VELB'^ON AN ' OVERHEAD RUNWAY ' , ' . 


jnetal. It is possible , to gR along In 
this way because' ^of the smaller sise 
of die molds; which can be handled , by 
the molders.^ One of foundries 
manufacturing car wrbeds is ^equipped 
with a monorail system for tarrying 
the. metal to the molds. A row of 
molds i* Ret on either side of ea.ch 
monoraU^ Tfle "molds ate'jpj^iired frbm 
lOttHm ladle| i^i^i^eceive the 
metal from a mixing j^wbic^ 

^ is tapped. The la^te ^Is ^oar** . 

• ried to, the. motdih#'^f 
5ran6«^ Fig, .Sdfhowsr’ld^^ft^^ 
■•■Wed ''from 'tfe^miifckigi .‘to .''die/, 
pouring ladle. ' . , ^ 

The indld shown in .Ul^timtea 


into the annqaling pita aa.< s6on after 
they are cast' as possible.^ The wheels 
are n^t piled , evmly on each other but 
are ,thfowu irregularly into large con- 
t'aiAers; r J^The annealing ' equipment of 
ohe^Jbundry is shown in Fig.' 54. At 
^the '^ht is one. of the tanks which 
are plaCe^ i^^plts in the ground , and 
layered sted tops. These co^rs 
Ikive ^^les to which .other smajlqr doors , 
wef fitted., Wh^ /wheels are to he 
iSisml!«r^^,Uoyers. .are .'re- 
> l^dryad/hiid sbUd; ^eelfb; ^as thq 

one s|owtt*!.t6 the. extrt^ tfie 

Jllusl^di^ : -'are ,' drop^^^tti^bgh the 
hole tmiUjured by the impact Spoked 
adieds ire Jet down )|y^ jmti) 


inore wheels. After, the dumped wheels 
are somewhat cooled they are ^kaned 
by tumbling. ^ : 


The United States civil seriili^ 
commission announces an open 
petitive examination Jor ordnaubl^^- 
seartfi engineer. A vacancy^ at ii|e 
Fj^kford arsehal, E^iladcli^i^, 'gii^ 
, Valdes In , positions^ V^uirhig ' ilmi- 
iar qualifications, in the ordnanife 
|>ar.tnient at ^rge pr oth|er brahma 
of the acmcc, ^ at . $4000 'tiS' $Stw! a 
yefi^» Or hllfher or lower aatb^es, will 
be ' Applications fnust be filed 

prior< to Ju^e 22 , 1920. 




The Process of Removing the Carbon. From &st Iron to Produce Steel is Reversed 
-^teel Turnings and Other Machine S^op Scrap Ath 
Recarbonized to Produce Cast Iron • 


^T'^YNTHETIC cast fron is the 
term by which, since the com- 
J mencement of its manufacture 
^■ 1 ^ in the electric funiacc, the in- 
entor of the process has always de- 
:ribed the iron obtained by the 
scarburmng melting of; steel turnings, 
'his term, has since passed into metal- 
irgical currency, an^ has. now become 
eneric. The novelty of its manufac- 
are consists in carburizing icon and 
keel scrap; more particularly turnings, 
y melting these materials in the pres- 
nce of carbon, which is introduced 
iniultaneously with them in the 
netting, appliance. The electric 
urhace is plainly indicated as 
lesi fulfilling all the conditions 
equiied for the tarrying out of 
his operation. Only a^ process 
if ; continuous carburization, 

[ffected during the coiafse of 
netting a mixture pf* steel turn- 
ngs and carbon could conduce 

0 an economic method of pro- 
lucing* synthetic cast iron with 

1 commercial future capable of 
levelopment. In an electric fur- 
lace charged with steel turnings 
nixed with carbon the car- 
mrization is not only absolutely' 
iontrolled by the known re- 
ictions of the substances pres- 

but it should be noted as 
m important economic advant- 
ige that the combination of the 
larbon with the iron begins in 
:he upper parts of the charge 
ong before actual fusion. Cementa- 
ion intervenes from a temperature 
»f 650 degrees upward and becomes 
nore rapid in proportion as the tempera- 
ure rises, owing to the descent of the 
harge. 

Carburization of the iron takes place 
ubsequently, by the contact between the 
;olxd carbon and the partially carbur- 
zed metal in the course of melting, and 
lecomes complete on full melting, the 
ei^erature of which is determined by 
he . nature of the iron, so that casts can 
be obtained in the el^tric fur- 

at temperatures of 1200 degrees to 
f300 degrees Cent. 

The mixture of steel turnings and cai;- 
)on possessing, in itself, very high con- 
luctivity, it would become neces.sary, to 
msure normal working .in the electric 
Furnace, to use so .low a potential that 

AbiUiet non paper md before Un Iran nod^Sted 
ImtlUitc. nie iutbor, CMei Albert KeUW, Idvel, 
fmm, Z tin Inranlor or the proeen. ^ 


higher currents, than those ordinarily 
in use could be employed. On the other 
hand, it would be a pity to employ elec- 
tric fusion without profiting by the 
metallurgical adjutages involved, in 
order to effect |psulphurization. The 
introduction of basic slag into the charge 
meets these two requirements. 

The iron obtained in the presence of 
a sufficiently basic slag, which combines 
with the small amount of silica intro- 
duced, will contain practically all the 
substances contained in the charge, ex- 
cept the sulphur. There will be no in- 


7 HE process of making synthetic cast iron; 

or the recarburisation of steel scrap fur- 
nishes another evidence of metallurgical achieve- 
ment made possible by the adoption of the elec- 
tric furnace as a melting medium. Like many 
other processes and discoveries synthetic cast 
iron was brouoht into existence and developed 
during the war period because it was designed 
primarily for the production of semisteel shells. 

The general economy of the process, com- 
bined with the simplicity of the method of 
carrying it out, makes it highly probable that 
while synthetic cast iron found a wide field 
of application during the war, owing to the 
large firoduction of steel turnings deffjjffed from, 
shell manufacture; it will find no less a field , 
after the war in producing material with steel- 
like qualities required for mechanical parts. 


crease in the silicon, and the carbon in 
the charge , will be used up solely in 
carburization, without any appreciable 
intervention of the silica. White cast 
iron can thus easily be obtained with 
ordinary steel turnings. With turniitlb 
containing 0.44 per cent of silicon, 0.55 
per cent of manganese, and 0.07 per 
cent of sulphur a white iron of the fol- 
lowing composition was obtained: Car- 
bon, 3.S5 per cent; silicon, 0.52 per cent; 
manganese, 0.48 per cent ; sulphur, traces. 
Hence control of the percentages of 
silicon and of other elements becomes 
easy; for example, extra silicon wDl re- 
sult from introducing more silica into 
the charge* along with a corresponding 
amount of carbon for reducing it The 
percentage of silica in the slag will, very 
according to the percentage of sOicon in 
the iron. 

It will have been thoroughly - under- 
stood from what has been said that con- 
trol of the conuiosltion of the slag must 


be strictly exercised; also that the 
amount of carbon introduced must be 
accurately known. The proCes^ being; 
one of great accuracy, is correspdnidingly 
highly sensitive. It is necessary there- 
fore, to rely enj^ly on the help of the 
chemical laboratory. 

The carbon employed for ^arborizing 
should correspond, so far aa its physi- 
cal contrition is concerned with the 
size of'^the steel turnings, so that the • 
contact between th^ particles may be 
as perfect as possible. Small coke 
is highly ' suitable, and so is wood 
** charcoal. The system that has 
been described is one of ex- 
treme simplicity. It does not 
require any skilled workmen as 
the results sought arc independ- 
ent of any technical manipula- 
tion except in so far as the 
preparation of the charge is 
concerned, and depend entirely 
on an accurate knowledge of 
the composition of all the com- 
ponents. The electric furnace, 
fed continuously by the charge, 
works ‘'^Ycgularly . andi, with very 
small liifsses, as the heat trans- 
mitted ' '"by the electric hearth 
situated immediately beneath the 
charge is, to a very large ex- 
tent, utilized in heating up the ' 
materials and effects a pre- 
liminary carburization prior to 
melting. This enables the con- 
sumption of electrical energy to 
be reduced to as little as 675 
kilowatt hours per ton of pig in a 
2500-kilowatt furnace of 80 to 100 tons. 
Maintenance of a furnace, working in 
the manner described, is barely appre- 
ciable, seeing that with a six. months 
campaign at Livet the above furnace 
did not require any repairs either 
to linings, shell or any oilier part. 

The fAidamenta] economic con- 
siderations in the manufacture of 
ssmthetfc pig are as follows; (1) The 
electrode consumption can be lowered 
to as little as .13.6 pounds per ton, 
with electrodes of . grood quality. (2) 
The consumption of un oxidized turn- 
ings is 2310 pounds per ton (2240 
pounds) of/iron, a figure which, even 
with moderately rusty scrap, becomes 
only a little qyt% 2400 pounds. (3) 
The amount at with 80 .per cent 
fixed caihcyi required to produce, a 
ton of btroifg pig iron with 3 per cents 
of carbon and 1.75 per cent ol silicon,' 
starting witb normal turnings of shell 






'i- 




VpH 

^»/a 


^v.v;i‘-’., I 


. ^U|iBS OF IRON AND STEEL ETCHING SOLUTIONS 

^", H. By Hoy S. Kerns '•' } 

Ttblff bivmi tb« Uae^> of-, Various EtcUag Solutions and the Strnctures Revealed hjr Radt-V^ 


. ■ ■jJ'k'VS'j 


CtWinTttnT 


irtsmt*'-’, 

Minsubs.’ 



{Concluded from Data 

8 CA 6 CI 1 T 

TIME 

WASH 

Nttal 

r to t ne. 

MmIioI 

«.PIerta 

10 ne. 

Alrobol 

NitH 

\ 

a to 8 NC. 

Mrbhpl 

rieria 

$ see. 

Alcohol 


8 Me. 

Alcohol 


SSr "*. 


10 m 
8 to S .IM 


8 'ib t^ywe.,- 


' ■ 8 ''V ' 

l^..;iiM^ Atity^ a>i 

ittMttti 'loW. 'V.< 


ST8UCTUIIE MCTHOO 

Onnular Imnsnlmi 

Onmdsr ImmMor 

Irreiultf ind rtou^ InMnloii 

tar 


IrreKiitar sod frinu- IminMtlon 
tar 


Intanesttai needlii InuMritaB 
puilltl to lUlti 
of trbB^s; tld^ 
m taaoN ind 
AtflB with Wr 
lUOlli 

PollMrt ofton 
«QfOO RNWOO^ 
fttne In pisMMo 

h>]0lii0r» ofiOB 
nom wkch tarta- 

; svwr" • 


Aleohol ini, ymW Wib : of 

~ wSKho 


, - 10 r\:, 








«MMM«ti.' ,'■ . ,yi; 
ffl M^;'. -'"’.-'.i 

tUMM' 

Km* 

Oirinr^ 






June IS"/ 1926, 

Steel, is sbout 176 pounds. (4) A 
fdrnace of the 80 to. 100-ton type 
should be provided With mechanical 
. appliances for upkeep and changing, so 
that ite operation does not require 
more than ^ 15 workmen for the 
preparation, by hand, of the charge, 
for charging, and' for regulating the 
furnace. (5) Tapping, and loa^ng up 
on trucks as required, needs seven 
men per unit, and handling in the 
stockyard another two men. 

The manufacture of malleable cast 
iron is likewise easily accomplished in 
the electric furnace, as the general 
quality of the steel turnings enables 
the low percentage of silicon and man- 
ganese required to be readily obtained, 
the reduced percentage of carbon pres- 
ent being dependent on the composition 
of the charge. 

The metallurgical value of the re- 
sults obtained by the process alter 
completely when it becomes a ques- 
tion of dephosphoriaation, which the 
author has practically accomplished by 
means of a dual process. 

In the first place the steel turnings 
are melted in the presence of a small 
quantity of carbon and of a basic 
oxidizing slag. It is necessary to aim 
at a critical carburization *which must 
be as high as possible, in order to 
lower the temperature of working and 
to facilitate the casting of the metal, 
while at the same time effecting de- 
phosphorization. About 1 per cent of 
carbon or slightly more attains this 
object. 

The first-stage dephosphorized metal, 
containing low percentages of silicon 
and manganese, is, according to cir- 
cumstances, either cast into small in- 
gots which are subsequently melted in 
an open furnace, mixed with the neces- 
sary additions of carbon and a de- 
sulphurizing slag composed of ma- 
terials containing exceedingly little 
phosphorus, or else poured into a 
second furnace of the bricked-in type, 
and covered with a layer of anthra- 
cite for recarburizing. The synthetic 
cast iron produced is controlled in 
respect bf its silicon and manganese 
' perc^tagea by the addition o^xides 
and^of vt corresponding amount of 
reducinq[ carbon, in the ordinary way. 
This mbde of working somewhat in- 
creases the cost of production during 
the first phascj and , further neces- 
fjtates« in the second phase, a con- 
vert|bk cost equivalent to^ that of 
maiiiifacturmg ordinary synthetic cast 
iron. About 1500 kilowatt hours must 
allowed fdr the two o^rations. 

The author concltt^ this . ac^unt 
jof the chief result's ob- 

tained with synthetic cast iron by de- 
scribing ah alternative process vrMch 
he has been ted to c<ggeiiiptete In 
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connection with the manufacture of 
steel from steel turnings. 

As in the preceding example, the 
steel turnings are melted in an open 
furnace fed by the charge, but the 
slag, instead of being oxidizing, is de- 
sulphurizing, and the quantity of car- 
bon introduced with the charge should 
be sufficient to reduce the oxides in 
the turnings and to carburize the 
metal to an extent distinctly above 
the percentage of carbon sought in the 
steel, so as to facilitate the pouring 
of desulphurized metal and to allow 
of ao oxidizing working in the second 
stage of the operation. 

For example, if a steel with 0.5 per 
cent of carbon be required, the metal 
in the primary furnace may be poured 
at 1.5 per cent of carbon. It will, as 
has been said, have been freed from 
sulphur during melting. 

The secondary operation, which can 
be either in an open-hearth furnace or 
in an'-electrk furnace, refines the metal 
and brings rt to the required carburiza- 
tion. while at the same time dephos- 
phorizing it. It then remains to bring 
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the metal to the proper carbon coit^ 
tent in the ordinary way. , i 

The production of synthetic ca^ ^ 
iron during the waf has bemi considerf 
able. It is not possible to estimate, at; 
the moment how much has been pro-' 
duced at works other than those ad- 
ministered by the Keller LeAeux Co^ 
at its works at Livet, Nanterre, and 
Limoges. The production of these 
three works alone ' exceeded ^150,000 / 
tons during the period of the War. 

Directly after the specifications for 
projectiles of semiatcel appeared, the 
author took steps to produce a metal . 
complying with the conditions laid , 
down by the French ordnance de|j||irt- . 
ment. By November, 1914, Ach an 
iron had been produced and invests 
gated, corresponding with the follow- 
ing composition: Carbon, 2,9 per 
cent; silicon, 1.75 per cent; mangaltei^ 
0.50 per cent; sulphur, traces; . pbos** ' v 
phorus, 0.05 per cent. The tensite . 
strength of this iron was as high as 
71,000 pounds per square inch in some 
cases, exceeding ordnance department 
specifications by 35,500 pounds. 


CostsShow Further Increase 


H OUNDRYMEN who have 
been forced to advance the 
price of castings to an un- 
precedented level, underpres- 
sure of advancing costs, owe it to them- 
selves, their customers and their eo.- 
ploycs to present the basis for sui h 
action. With this thought, the Thomas 
Devlin Mfg. Co., Philadelphia, which 
produces malleable, gray iron, brass and 
steel castings, has prepared an analysis 
which shows an increase over last Feb- 
ruary. The labor cost over a period of 
years is taken as a fouiiclation upon 
which to c.stablish the percentage 
of increase in cost. Five groups or 
classifications are studied and compared, 


of about cents to pay for molding, 
melting, cleaning, finishing, assorting, 
and all overhead expenses. 

Utilizing the pejxcntage figure ob- 
tained as, previously shown, the com- 
pany estimates its new selling price in 
the following manner: 

226 wr crat z = 

10.1017 Increased eoit cl labor, 

0.0540 cost wtth 10% oroAt off 1909 prlca of 66. 
0.0200 biereaaed coat of Iron alnee 1900. 

0.0010 tocreased cost of lUMrlutendraeo. 

0.0172 mnflt of 10 per cent. 

10.1044 Mlllns price 1820. 

Therefore, the company now must 
charge its customers 19.44 cents per 
pound instead of 6 cents in order tJ 
cover the actual increase in cost' of 
labor and materials. This figure does 



1909 Molden received 

$18.00 per weak 

80 hn. 

$ .80 

per hr. 



May 1. 

1820 Molderg (Day) 

48.00 per week 

48 hn. 

1.00 

per far. 

advance 

of 233% 

Moldera (Piece) 

56.28 per week 

48 hrs. 

- 1.17 

per hr. 

advance 

of 200% 


1900 Machlntita 

18.00 per week 

80 hn. 

= .30 

per hr. 


Stay 1, 

1020 Machlnlata 

38.00 per vreek 

48 hn. 

= .7014 per hr. 

advance 

of 164% 

1900 Tool Makert 

18.00 per week 

60 hn. 

= .30 

per hr. 



May 1. 

1920 Tool Maken 

43.00 per week 

48 hrs. 

.8056 per hr. 

advanee 

of 200% 

1909 Lalrareni 

9.00 per week 

60 hn. 

.15 

per hr. 



May 1, 

1020 Utoreri 

25.00 per week 

48 hn. 

=r .52 

per hr. 

advance 

or 946% 








im 

1133 

per cent, the sun of the Inereaaei, dirlded by 9 elvei an avcmse advance of 220 per cent 


to arrive at the percentage of increase 
between 1909 and 1920. This is secured 
^ in the^ manner indicated in the accom- 
panying table. 

in 1909 this company sold castings 
at 6 cents per pound. The materials 
used cost a fraction test than 1 cent 
per pound; and deducting a profit of 
10 per eeht, diere .was left a balance 


not include war taxes and other ite:na 
which have increased .in proportion. 

It is explained that iron, coal, coke 
and other raw materials have advanced 
from 100 to 200 per cent, and that new* 
taxes, other items unknown * in * 1909 
have entered fo increase this total. The 
company has issued a form letter set- 
ting forth the facts as stated. 




Electrical Melting of Alloys— VIII 

Ittiluction Type Furnaces Ofler Advantages in Melting Certain Alloys, But 
Possess Limitations WKicb Prevent Their Use (or 
High Lead or Copper Alloys 


X 


BY H W QILLETT 

T HAS b<cn shown that imuin of hearth capacity, and hcnci nickel though it probably will be super 

volatility of zinc is the fac irt ineflicunt throut,h thetiiiil leakifc ceded ultimately by a direct Trc fur 

tor that makes the common e\en thou(,,h they h.cncrat< heat in the nace 

uictil ilsiU Hull use still iHisists ^^hen current is passed through a 
in (icniianv hut thiy hive almost conductor the conductor tends to con 


t>p<s of (lectnc steel fur 
nace mipphcable to briss Therefore 

the development of the rocking indirect \ uiislud irom Amcncin steel nulling tract ^ Solid conductors cannot^ con- 
arc lypft and the granulu resistor re 
fleeted he^t type both specially de 


another electric furnace specially dc 
signed for bnss which depaits fir 


piutitc 11 siinpkst form is shown tract but those which are liquid can 

... .. , - in big 1 iiid its constnu tion on the Ihis contiac^ion increases with the 

signed for brass was neetssary to inmiih oi i trinsltinur with otu si|uart of the current and at th^ high 

cover the nonferrous field There is u rn on llu seecmdirv is shown in eurieiits required m an mdiiction fur 

I 2 working on nonferious alloys the 

_ _ . Such a furnau will not operate on of niolUii metal in the secondary 

more from the beaten track of steel brass though it will on steel, because actually pinched off, so that there 
furnaces and is highly suciissful in the resistance of brass is so much the contact between the pinched off 

its own spcciil field Ihis is an in lower that at a power input sufficient therefore no more current 

diietion furnice the Ajax Wyxtt* midc to melt brass the voltage is low and l^ows Ihe ring has to be forcibly held 

by the Ajax Metal Co Philadelphia 
It his bein pointed mil tt|Kattdi> 
that the ncarn the ipproich to in 
Urnal ht iting in an ihctrie fuinaec 
and the mote compact the fiirnaei the 
less waste spice it cont iin> and the 
less the wall area the in te ilhciciit 
It IS riu \j ix N irthrui as lus 
been stated m the iiticle on eiunble 
furnaces attains this idci but docs 
It only by the use of high-frequency 
current whith not yet is ecninKreuil> 
available at reisoniblo cost llu \ja\ 

Wyitt approaches this idea closely and 
uses ordinary allernatnig current In 
teinil heating is 
ittiiiud 1)} ihc use 
of the metal itself 
IS the resistor, 
miking It the see 
ondiiy of a tians 
formei in an in 
dnetion f u i n a e e 
Ordinirv or hoii 
zontal ring indue 
tion furnaces long 
have bee n known 
and have been used 
for melting steel 
hut they consist of 
a maximum of 
wall and a min- 





TI(. 1 HOHIZONTAl KING FORM 01> SMALL INDUCTION FUUNSCE TILTED TO SHOW 
rOimiNO POSITION tlU 2— \BUTICAL AND HORIZONTAL CROSS SBCTIONO 
OF SINGLE RING INDUCTION FURNACE 


together m order to continue heating^ 
iiid It e innot be forced to sla> to 

gether in an induction furnace with a 
hon/rntal ring open it the top 

closing the top of the secondary 
nng so that the metal is confined 
by pi King It vertical instead of hon 
/ontal and by providing a reservoir 
at the top of the ring the hydraulic 

head of molten metal in the reservon 
can be made to exert enough pressuie 
to counteract the pinch force, hold the 
metal together m the secondary and 

thus allow heating to proceed 
^Ahin the metal m the secondary is 
thus coiitined the 
pinch forec can 
not separate the 
me tal, but it can 
move It It sets 
up a strong cir 
culation which 
makes it possible 
to heat a mueh 
larger mass of 
metal than can be 
held in the sec- 
ondaiy ring itself 
The autom'^tic 
circulation which 
draws molten, but 
cool, metal into 
the ring, heats it 


Wf»tt J R U fl Httnti 1301071—1235628 
1230620— 1236630— 1312069 1311071 (ITie fur 
nace la «1 m Htifinrd under the roUonlnc U 8 


the current high The current in try and pumps it out It will be seen that 
mg to melt brass bronze copper alum- this circulation insures thorough mix- 

mum^ etc , has to be so high that a mg of the charge 

phenomenon called the pinch effect oc- In the simplest form of the vertical 
curs and prevents the operation of the ring induction furnace the metal within 

furnace On nickel and some of its the furnace has the shape of a signet 

n AJai Wyatt Blectrie Fumaer Ueui alloys, the resistance is high enough so ring with ihe Signet, representing the 

omtim BnM^Biakiqr b behavior is like that on steel, hearth, held uppermost^ The loop of 

duetton Funaaei lOeeiriMt World Vol 74, 1918. and a furnace much like that in Fig 1 the nng then represents the secondary 

KiSfoa 0 A. Dovolosmonta in Braaa MeUIng was used regularly, in 1919, and still loop 

i^d^ Vol ^16 1920 ' 5*87 ** m use by the Hoskins Mfg Co, on As the induction furnace is a trans- 


Setmalder U 8 Patenta 761920-762330 
KJeUln F A U 8 Patani 682088 
Herlng CUB Patent 988936 ) 

Cbuner G It Melting Braaa In the 
Fumaea Jour Am Inst Motala Vol 11, 1917 
R 285 






THE FOUNDRY 


June 15, 1920 

former with a molten iccondary, and 
has the usual transformer col'e within the 
secondary loop, care must be taken, 
just as in a transformer, to avoid 
magnetic leakage Hence, instead of 
the secondary loop having a circular 
cross section, it is flattened out into 
a loop, of a rectangular cross section, 
the better to enclose the core By this 
means the power factor can be brought 
up to a better figure than m a hori- 
zontal ring-type furnace, which does 
not allow ns effective prevention of 
magnetic leakage Foley* has worked 
with furnaces of this type at the Bris- 



(IG S-CBOflS SBCnON OF AIAX-WTATV TTPB 

ruiiMCi m 4-iicxidN wm ammwb 
sRowmo tsB etttevumm w notnN 
MBKAii na o^vxvAfKiir vr aiax- 
wran mNAH 


to] Brass Co, Bristol, Conn, but, ac- 
cording to recent advices from that 
firm, the Foley furnace is not yet on 
a commercial basis, so only the Ajax- 
Wyatt, which is, will be considered 
here 

Uti Angular Loop 

111 the Ajax W>att, instead of the 
secondary loop being in circular or 
semi circulai shape it is in the shape 
of a V with the hearth making the 
connection across the top By having 
this acute angle in the loop electro- 
magnetic repulsion at the vertex sets 
up a still greater circulation, due to 
what IS termed the motor iff at There- 
fore, the design of the ^jaxWyitt be- 
comes as IS shown in Figs 3 4 and 5 
The airows in big 4 show the circula 
tion of the metal Figs 0 and 7 



show the first furnace to be built in a 
commeicial size, opeiatmg it the Ajax 
Metal Co plant on ingot and slab 
nutal 111 January 1916 
The furnace shown the writer be 
lievts, was the first electric brass fur 
nacc in America that melted metal foi 
commercial purposes and was of a type 
that continued m commercial use Figs 
8 and 9 show the most modern styles 
The Bridgeport Brass Co has modi 
fied the furnace somewhat, placirg a 
special door in the back of the fur 
nace for skimming and charging just 
above the metal level, the body oi( the 
furnace being somewhat taller than m 
the usual Ajax form 
This furnace did not come into being 
m a Jiffy. It was preceded by a vast 
amount of work by the Ajax Metal 
Co on the Hermg furnace. Hering, 
who had discovered the pinch effect, 
set jto work to utibae it in a furnace 
By pasftat current through molten 


1*10 7' SIDK VDvW KIIOWINO CONTROL PAMB* 
OF SAMIfi PURNACh. 


metal in tubes, holes m the refractory, 
below a hearth, he opposed the pinch 
force by a hydraulic head and obtained 
circulation However, a solid electrode 
has to be used to carry current to the 
resistor tube In the largest furnace 
built, shown m Figs 10 and 11, each 
resistor tube ran at about 3 volts and 
11,000 amperes, To carry such a cur- 
rent in solid electrodes, the electrodes 
had to be made of copper and water- 
cooled to keep them solid To reduce 
losses m the leads, the transformer had 
to be fastened directly into the bottom 
of the furnace Ihcrc are gieat diflt 

cultics m the design of a suitable 
tiansformcr winch will do tht. work 
ind yield satisfactory results on elec- 
tric furnaces designed to be opeiated 
on any type of nonferroiis metal 
Hering furnaces were thoroughly tried 
out by the Ajax Mcti! Co the Scovill 
Mfg Co and the National Cash Regis- 
ter Co in 1914-1915 Ihey gave low 
mct.il losses, as nearly half the power 
supplied never reached the resistor 
tubes Ihe power consumption was 
excessive due to the heat expended in 
the transformer and m the great 


C B Britlih Patent, 114*51 of 1916 
•*IIaring C A, ^tlcal LlmlUtion Jtwlii- 

Bfieo Furnacea (he Plnch^' Phenomenon nwii 

Am Klertrorhem Boc Vol 11 1907, p 3S9 
The Wortitng Mmlt tn Blectrleal FiimaieM doe to 
the Plnrh * l*henomenon Wane Am Uleetro- 
chern Boe Vol 15 1900 p 255 
FUnrerald, F A J, Diicuwlon, Thuif Am Bee- 

trortiem Boe Vol 10 1909 p 276 

Hertnp C, U B Patents 988086 000720 1105650 
lletinp C, A Ne«r Type of RIedrIo Fomace, Tnm 
Am KUidr^m Boe Vol 10 1911, p SOB 
Heetrle Flvniee for Molten Mttcrtals. and 
Hiem Bni , Vol 9. 19U p 871 

Idrals and liuttAtfoni in the MUtlm of Nen- 
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amount of cooling water it was neces- 
sary to use to keep the copper elec- 
trodes solid and to prevent their melt- 
ing back to the water and causing an 
explosion. On four tons of manganese 
bronze, containing about 40 per cent 
zinc, melted in a 100 kilowatt furnace, 
pouring 625 pounds per heat, heated 
to 1010 degrees Cent., in 21 1-3 hours, 
continuous operation, the furnace being 
fully hot at the start, the power con- 
sumption wa.s about 400 kilowatt hours 
per ton. 

After the Mcring furnace had been 
reluctantly discarded, the Ajax Metal 
Co. eliminated the electrodes, joined two 
resistor lubes together into ihe sec- 
ondary of an induction furnace, and 
thereby avoided, in the Ajax-Wyatt, the 
electrode and transformer troubles of 
the Hcring. 

The Ajax-Wyatt furnace consists of 
a cylindrical chamber into the bottom 
of which open the two legs of the V- 
shaped resistor, or secondary, loop. The 
laminated iron transformer core is a 
three-legged type. The central leg, on 
which the primary coil is wound, is 
within the resistor loop. The primary 
coil and the transformer are enclosed 
in a casing and cooled by a blast of 
air from a small blower. 

The furnace was first made in a 30 
‘kilowatt size, pouring about 300 pounds 
per heat, but the standard size is now 
60 kilowatt pouring about 600 pounds 
per he’at. They take 220 volt, single 
phase power and, on a 60 cycle line, 
have a power factor of 81 for the 60 
kilowatt and 87 for the 30 kilowatt, a 
highly satisfactory figure for an induc- 
tion furnace. 

.. Since heat is generuted in the 


metal itself the furnace does not have 
to be insulated against temperatures 
above the pouring temperature of the 
alloy melted. An excessively thick lin- 
ing therefore is not required. The fur- 
nace is extremely compact and takes 
little floor space when its output is 
considered. 

The furnace is lined with high tem- 
perature asbestos Cement, which must 


ining up the lining about a brass^cast- 
ing which is left in. 

After slow and careful air and over- 
drying, to drive out moisture and set 
the cement, the hearth is heated by 
the flame from a gas torch, molten 
zinc poured in and power applied, at 
a low voltage. When the brass cast- 
ing has heated, alloy^ with the cine 
and melted, full power is applied, brass 



FIG. lO-FLAN AND ELEVATION OF HEMKG BBllI8TilMCft TTfi FUBNACI 
*■ • ' ' ■ , ^ ’ 
be uniforoily mixed and tightly rammed, sers^ and ’et^^i are added to bring 
Experipients with refractories on the the metallic .contents* to the com- 

otder of crucible mixtures, with- which position, and the furnace, is then iii 
•j* is hoped , to be able to handle highly action. When the fiiimice is' shut ddWn| 
leaded alloys, are under way. The re< all the metal is drained from the rer 

sistor lOAfi Ifl Initlallv 4nrtnmA kv ram. ‘ nsMivA S'C Id *. 
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in it, the lining will be cracked and «t .once' op^ratea at its full the furnace chamber «Ad 

mined* In 'stisrting after a shut-doa^ load tod continues to operi^ite steadily to some extent A layer of alto' ^ 
the furnace is warmed by a gas flamt .wift almost no variatito; $ave die builds, up ^abotft Sm 
molten zinc is poured into ' the resistofi slight chaiige due to difference 4n re^ heartft^'and has to .he ch^ped 
and scrap brass, is fed in as in the sis^nce of the in^al in the lop^ ai ’ a h^-specd tool itetd , toemoHe 
original Start. . / different temperatures." There are no ' every: 'two or three days 

If suitable, pre^utions are taken in surgest Temperature control is abso* accretion from cttttind.down 
lining, drying, and operadng the fur- lute* There is no heat storage at tem- cai^city. The qu^ity pf the 
nace,' good Kning life is olttained. Th* peratures above that of the charge, excellent. The rolling milts 
J00-p(^Utfd size from 75 tons to ^ there is instant response in tempera* rectly into the molds*, „ Thefd : 
an average of., 25(l^tos, and sotnetimes ture to the tlirowing the power on or special hose^ilting typO 
gives as high as ^^tons at the Biidge- off. the trunion typi^^also Is 

port Brass Co., hj^ the 600-poitnd size, If the heating is allowed to continue ihoving the mold to as 
at the Americaii;^rass Co, averag<*s so far that • the metal in the secondary spout or by picking tfai 
400 tn dOO^ ions^ on, Jp/46 or 70/30 brass, loop reaches the actual boiling point with a crane and pouring ^ 
with, some iinii%$ '%k8tiog for over 750 of zinc in the alloy, bubbles of zinc ladle. 

tons. The liidng stands, up less Well vapor form in the tube, this alters the The Bridgeport Brasa Co., 
against alloys ' high in , lead, but the resistance of the secondary, and the better shrinking, kMS' crop, l«ss\,'^^ 
American Hardware Co,r njeltiiig an al- ammeter needle starts to kick. This better surface and morC unifafi^^ 

- from this type furnace, ^his ^ 

torn down its stacks and goat d<^itW 
ly and wholly over to electric 
It advertises this fact and tUo rhii 
offered its reserve stock of ri^ucibta 
for sale. In its advertisements ft statef 
that electric melting is the greatest 
advance in the brass industry for 140 
years. Since going to electric melting 
it has had no cases of brass shakes, 
and fewer severe bums. 

Afixmp is Thorough 

The thorough mixing of the charge 
by the circulation of metal in thil 
furnace is one of its greatest ■ ad- 
vantages. The American Brass Co. 
states that in its 600'pound furnaces, 
100 pounds of zinc is mixed in mrith 
absolute thoroughness in five minutes 
with no stirring other than that done 
by the furnace itself. Analyses jlrotn 
top, middle and bottom of ingots from 
the Ajax-Wyatt often reveal no dif- 
ference outside the limits of analytical 
error. 

Out of 52 heats on an aUoy of 02 
via ii^ufiaiNO .ruKNACB in oPBiunoN-^oix thb pipino necessary to water cool per cent copper, 38 per cent zinc, the 
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lurntto at - .once' operates at its full 
load tod continues to operate steadily 
and .wilh almost no variatito; $ave die 
slight change due to difference 4n re^ 
sis^nce of the m^al in the lop^ ar 
differtot temperatures."- There are no 
sUfgest Temperature control is abso* 
lute# There is no heat storage at tem- 
pemtures above that of the • charge, 
^ there is instant response in tempera* 
ture to the tlirowing the power on or 
off. 

If the heating is allowed to continue 
$0 far that •the metal in the secondary 
loop reaches the actual boiling point 
of zinc in the alloy, bubbles of zinc 
vapor form in the tube, this alters the 
resistance of the secondary, and the 
’ammeter needle starts to kick. This 



TUB ELECTRODES difference in copper content between 


loy with 30 per cent zinc, and 5 per 
cent lead, averaged about 60 tons pei 
lining in the 300-pound size. 

The makers in the past have not ad- 
vocated the furnace for alloys of over 
3 to per cent fead but now state 
that it will handle up to 6 ner cenl 
lead, though detailed performance fig 
. urcs On such, alloys are not available. 

Leaks An Detriments 

Cracks in the lining *of the resis.ot 
tube that allow seep .through 

and ^ reach the casing, so as to short 
chepit the secondary through , the ca$* 
ing, are fataf, and lead will ooze out 
threugb a ' hair crack thag o^ter inetali 
would not pass. The yalhi^r^ost lor 
the ^ kilowatt is given by Sie makers 
as $200 under 1920 trriaes* 

. ne furnace cfpemt^ is simple, the 
simplest, ,itt fact,, oi any electric fur- 
* naee* When the switch "’fs Closed," the 
- - V 


means that all the metal the furnace 
has to work on is heated up. It oc- 
curs only when a charge of scrap has 
bridged over in the furnace chamber 
and needs poking down, or when the 
metal has been allowed to get slightly 
hotter than it should be before pour- 
ing. 

The metal losses are low. The Bridge- 
port Brass Co. gives its average net 
loss on yellow* brass as 0.50 per cent 
Charges of all yellow borings that gave 
a net loss of 5 per cent ip crucibles, 
gave^ in a week’s run in an A]ax- 
Wyatt one of 2.7 per cent. 

There is no automatioiUy reducing 
atmosphere in. this furnace as there if 
in the ctoar. typesb for there are no 
carbon parts in tte furnace. Therefore, 
it isMesirable^to keep^a layer of char- 
coal jonnt the metal to prevent oxida- 
tion, ^jdiougilt ,thif hi *^01 phwaxs done as 
is^^heaylcr rtbaU Idr, lies in 


top and bottom was within 020 per 
cent on 19, and within 0.50 per OMt 
on 46. Outside of two heats whidi 
showed a variation of slightly over 1 
per cent, all the heats came within 
^0.75 per cent copper. 

The thermal efficiency of the furnace 
is the highest shown by any type of 
electric brass furnace. The production 
is not high because of the small size 
and low power, but this is not a real 
drawback because the compactness of 
the furnace and its ease of control 
will allow the installation of a batt^y 
of three or four furnaces in the space 
occupied by a 1500 or 2000-pound fur- 
, nace ’ of other types, and their"^ opera- 
tion by as few men. The furnaces are 
small but they are not toys. 

In average 24;hour operation of the 
'300-pound furnace at^ the' Bridgeport 
Brass Co, on 70/30 or 60/40 brassy the 
output is a little Under three tons per 
furnace per day at 250 kUbwatt hoOrs 
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per ton. At the American Hardware 
Co., the power consumption was 245 
kilowatt hours per tun. Under test 
conditions, the output can be raised to 
more than three tons and the power 
consumption dropped to less than 210 
kilowatt hours per ton. 

In the 600>pound ftiniace, on yellow 
brass, the American Bras.s Cu. on 24* 
hour operation under most favorable 
conditions, gets a power consumption 
of less than 175 kilowatt hours per 
ton, which would c<jrrespond to 200- 
220 kilowatt hours per ton in average 
operation, and to outputs of 6 to 7'/^ 
tons per furnace per day. Few other 
furnaces approach so good a power 
consumption. As with every other 
electric furnace, operation on charges 
of all oily yellow borings can be made 
only at a poorer power con. sumption 
figure, a decrea.scd oiiti>ut, and greater 
attention than on clean, solid metal. 

/il»t*lication Limited 

The furnace has every advantage an 
electric furnace can have with the ex- 
ception of versatility. It probably is 
unexcelled for operation oit yellow 
brass 24 hours per day. It can handle 
alloys with only about 10 per cent zinc, 
as thy resistance of molten alloys from 
10 to 40 per cent zinc is not greatly 
different, and an auto-transformer in 
the primary will give the needed dif- 
ference in voltage. Alloys approaching 
pure copper would need a resistor oi 
different cross-section, and the power 
factor would not be so good. 

This limitation, coupled with that duo 
to the yet unsolved problem of refrac- 
tories suitable for handling alloys high 
in lead, makes the furnace incapable 


of handling all the alloys of the aver- 
age jobbing shop, and less applicable to 
red brass or bronze than to yellow. 
Another limitation lies in the fact that 
only the contents of the hearth are 
poured, as the metal in the loop and 
enough more to make contact between 
the legs must be retained between heats, 
75 pound.s in the size pouring 300 
pounds and 125 pounds in that pouring 
600 pounds. If the residual metal can 
be worked into the next charge, suc- 
cessive heats of different alloys can be 
made, but this is the more difficult as 
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the alloys vary more widely. The fur- 
nace therefor^ is best fitted for long 
straight-away runs on tbr same alloyr 
and is poorly suited to successive runs 
on different alloys. 

A serious condition arises due to the 
fact that the metal in. the loop will 
freeze if power is off about 20 min- 
utes, or perhaps sooner if the power 
should fail just after charging. Since 
a freeze-up ruins the lining, interrup- 
tions to the power supply, as from 
poor central station service, arc serious. 

If the furnace is to be used on single- 
shift operation, or shut down at night 
or over Sunday, it may be drained 
from all the metal in the loop. How- 
ever, this involves delay and trouble 
in starling afresh. The other alterna- 
tive is to leave the metal in the loop 
and reduce the voltage, by using the 
proper voltage tap on the transformer 
supplying power to the primary, so that 
just enough power is drawn to keep 
the contents molten. In that case it 
is necessary to have a man with the 
furnaces to dump them and save the lin- 
ings in case of a power stoppage. The 
power thus u.scd while the furnace is 
idle increa.sos the cost of single-ilhift 
operation. 

Cost is Moderate 

However, even such operation does 
not bring the power cost per ton to an 
impossible figure, ('oil ins* figures that 
the Ajax-Wyatt can melt, on 8-hour 
operation, at 300 kilowatt hours per 
ton, while under the same conditions 

Colllni, B. P., Meltlnc Sone Nonferroua Metals and 

Tfaelr Alloys In tbs Eleetrle Furnace, Foundry, 

Vol. 47. 1910, piK 284, 329. 

Jour. Cleveland &g. 8 oe.. Vol. 11, 1910, p. 203. 

Metal Ind., Vol. 17, 1910, p. 221. 

CbeiB. Met. Big.. Vol. 21 . 1919. p. 678. 
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it takes 400 kilowatt hours per ton in 
a General ^Electric furnace. A 600- 
pound Ajax-Wyatt would produce about 
two tons in eight hours and a 1-ton 
Genial Electric not over six tons. 
Collins argues that the $1 per ton 
saving made by the Ajax-Wyatt over 
the ^ Gcnerah Electric, with power at 
Ic per kilowatt hour, is more than 
balanced by the lower labor cost in 
the larger General Electric furnace, 
which labor saving he assumes to be 
$125 per ton, giving a net saving of 
25c per ton in favor of the General 
Electric. It appears to the writer that, 
by staggering the heats the same crew 
could handle three Ajax-Wyatt fur- 
naces that could handle one 1-ton fur- 
nace of any other type. Moreover, 
if the power cost is l^c per kilowatt 
hour instead of Ic, the whole $1.25 
per ton advantage assumed by Collins 
is wiped out The superior mixing of 
the charge in the Ajax-Wyatt should 
not be forgotten in any such compari- 
son. 

It is the necessity for guarding 
against a freeze-up, the inability of the 
furnace to handle alloys high in lead 
or high in copper, and the difficulty in 
^lli^lijl^ng from one alloy to another, 
rather than the cost of power for 
keeping the residual metal hot at night, 
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or the labbr cost, mukes the 

Ajax-Wyatt not generally applicable to 
plants.. This is true more'* especially , of 
jobbing shops, operating only one 
shift. 

The furnace is best adapted for use 
on yellow brass in rolling mill work, 
or in melting yellow scrap for casting 
into ingots, and its use is mainly con- 
lined to such work. 

The prices of the standard furnaces, 
complete, save for step-down trans- 
former from line voltage to 220 volts, 
were given, on March 29, 1920, as 


follows : 

40 kilowatt $5500 

60 kilowatt 6500 

80 kilowatt 7500 


The 220-volt transformers will in- 
crease the total cost a few hundred 
dollars. 

Larger Sice Needed 

The present sizes of the Ajax-Wyatt 
furnace are useful, but there is an 
undoubted need for furnaces of larger 
capacity. The most power that can be 
utilized by a single secondary loop is 
thought to be about 70 kilowatts, as the 
difficulty of getting a good power fac- 
tor increases with increase in the size. 
Experimental work now is under way 
on a multiphase furnace, which prob- 


ably will u^ about MO 
have an ou^ut of at least 
pec |iour. The JridgefK^ , Braai 
also is experimenting on 
single resistor, loop funuic^ Otm 
ing 80 kilowatts pouring 1500 pofli^ 
and showing aroon4 20S kilowatt hbilAi 
per ton in regular 24-hour operat^ 
on yellow brass, and having ' a 
factor of 60 to has been built It ^ 
hoped to improve the power factor. 

The Bridgeport Brass Co. repCM^ 
in the middle of ,May that the 80 
watt furnace had so far turned out 92$ 
tons on one lining without a stop and 
was still performing as well iu whbd 
first started. On this showing, it a|^ 
pears that the lining cost per fon wib 
go down to an extremely lo4r figure 
the larger Ajax furnaces^ 

The Ajax-Wyatt covers the field of 
alloys high in zinc to a rather similar 
extent that the stationary indirect ire 
type does for alloys low in zinc. The 
two types together nearly cover the field, 
but even a battery of the two types is 
somewhat lacking in versatility so that 
there still is need for such furnaces 
as the reflected heat or reverberatory 
and the rocking indirect arc types. 

The application of each type to the 
work for which it is best fitted will be 
more thoroughly discussed later.' 
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Formulas for Pump Liners 

We wouU like to obtain a formula 
juitabte for pump liners weighing from 
200 to 800 pounds. Also red metal mix~ 
iures containing scrap metals. 

The , following mixtures will make a 
good lining metal: Copper, 84.75 per 
cent; tin, 9 per cent; lead, 5 per cent; 
nickel, 1 per cent; phosphor copper, 0.25 
per cent Melt the copper^ under 2 
inches of fine charcoal When liquid 
the metal should not boU under the char- 
coal ^as fhh d^otes the presence of 
gases which will produce s||ongy lineri. 
Copper that boils sliould be ingoted, and 
a fresh start should be made with new 
•copper; the gaseous topper can be used 
for small castings of red metal con< 
tailing plenty of zinc. The copper beipg 
praperly melted will be . quict^/ and ^ 
blue in Color when mpltetr.^^ Add ikt 
nickel as an alloy of ^ per cop- 
per; SO.ptf cent . nkkd. Theit fo^ow 
with the phosphor popper; allow the 
^ heat to stand a lew minutes, add the tin 


and then the le.id last of all. 

Use good red scrap for making red 
brass. All scrap may be used, or part 
scrap and part new metal. Thus if 50 
pounds of red machinery or valve scrap 
is made part of the charge, the new 
metal can . be as follows : Copper, 42 
pounds; zinc, 4 pounds; lead, 4 pounds. 
This will produce a good alloy. 

Bra^s Sleeve Mixtures 

Would you kindly advise us what you 
would reiortmend as the best speci- 
fications to be used in brass sleeves 
seven inches in length, and over. 

The fol^wing alloy is excellent for 
brass sleeves that are used for bearings: 
Copper, 86.25 per cent; phosphor cop- 
per, 0.5 per cent; tin, 8, per cent; lead. 
4.25 'per cent. 

i For other uses than bearings, but 
where a, good composition is required, 
the following alloy is suitable ; Copper. 
88:50 pet c^nt; tin, 5.50 per cent; zinc, 
8.50 per cen^ and lead, 2.50 per cent. 
This alloy is softer than"^ the other. 


Formulas for Automobile 
Brass Castings 

We desire to obtain brass misturis 
suitable for general automobiii eoaf- 
ings, for housings and nuts, also the 
formula for an acid for cleaning brass 
castings without rattling them. 

For bearings for automobiles use the 
following alloy: Copper, 80 per cent; 
tin, 10 per cent; lead, 10 per cent; 
phosphorus, from 0.05 to 0.25 per cent 
For red brass use copper, 85 per cent; 
tin, 5 per cent; zinc, 5 per cent; 
lead, S per cent. For yellow brass, use 
copper, 62 per cent; zinc, 36 per cent; 
lead, 2 per cent. For aluminum alloyt 
use No. 12 aluminum. 

A dip to remove sand from brass 
castings is compounded as follows: 
Nitric acid, 1 part; muriatic acid, 6 
parts; water, 2 parts. Immerse the cast- 
ings and leave in the dip ‘30 minutes, 
then remove and tinse in cold water, 
then in hot water; dry in sawdust in 
a wood lined tumbling barrel 


fit-. 
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Correcting Defects in the 
Bronze Bushings 

IVe are sending iti'o saint*!es of metal 
for inspection which may be designated 
os the small and the large sample. The 
small sample is cut from the riser of a 
30Q'poutid hushing. The riser is Uinch 
diameter and the sample is a cross sec-- 
tion cut therefrom. !t is filled with 
holes perpendicular to the length of the 
riser and located around the center. 
We would like to learn the cause of 
these holes. The bushing is molded 
upright, and its dimensions are length, 
4 feet; diameter, 7 inches; thickness of 
metal, \% inches. The mixture is 
88-10-2 (ihd the metal is melted in a 
gas- fired furnace, the casting being 
poured by two sprues located directly 
on top of the hushing, on opposite sides, 
so the metal drops to the bottom of the 
mold. There arc tzvo risers also on 
top of the bushing end, also opposite 
each other. The large sample is cut 
from the gate of a CiO-pound half bear- 
ing, the sprue being 9 inches high and 
2% inches in diameter. The molds are 
made of core sand, well baked and 
vented, and the metal is kept covered 
with charcoal while being melted. 

The holes in the small sample are 
due to shrinkage of the riser, tlio metal 
from which has fed down into the 
bushing. These holes arc likely to 
extend into the casting althotigh noth- 
ing is said about this. The remedy is 
to enlarge the risers. If the castings 
are clean the top gating can be con- 
tinued, but instead of dropping the 
metal directly into the mold from the 
crucible, it would be much belter to 
put a cope on top of the present mold 
top. Bring the sprues up straight as at 
present and in the cope which covers 
the sprue tops, place a heavy ball as 
a feeder to the sprue. This ball nuust 
not cut through the cope. Connect the 
sprues to the pouting gate in the cope 
by a horizontal channel, and have the 
sprue top in the added cope set off a 
few inches from the termination of the 
straight sprue leading to the mold 
cavity. This breaks the fall of the 
metal and permits the sprue to be kept 
filled while pouring. The risers should 
be placed 1 inch away from the sides 
of the bushing. They should be 3 
inches in diameter at least, and should 
connect with the side of the bushing 
by a square gate aliout 2x2 inches 
ahd 2 inches deep. Cut away the sand 
forming the angle between feeder and 
gate In the cope so the metal can feed 
without chilling. Carry the feeders 
through the added cope, and fill them 
with hot metal held especially in a small 
crucible. 

This will produce a sound casting, 
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but many founders would prefer to 
gate such a casting at the bottom, then 
atone or more places up the sides, and 
control the shrinkage by means of heavy 
feeders. 

The metal appears to be free from 
gas and the melting is not at fault. 
An oil or gas-6rcd furnace carefully 
run with a slightly reducing flame until 
the metal is melted, tlicn warmed up 
by a hotter flame, will produce as good 
metal as the crucible. The defect in the 
larger sample is caused by shrinkage 
at the gate. It is a mistake to make 
a triangular gtitc. The gate is 1^ 
inches wide at the bottom, and it is 2^2 
inches high tapering to a point. Make 
it .square, have it the same width, hut 
V/i inches deep and l}^ inches wide at 
the top. Also, connect the sprue to the 
gate in the cope by a deep fillet, elimi- 
nating the angle between sprue and 
gate, also fillet the sides of the gate 
at its connection with the casting. Do 
not pour the metal directly into this 
heavy sprue, which also forms the 
riser. Provide a pouring sprue placed 
about 4 inches away from the present 
sprue. Make* this pouring sprue 1 inch 
in diameter and 6 inches high and con- 
nect to the large feeder by a gate. 
Carry the ri'^er up 4 inches higher than 
the sprue top by means of a bushing. 
When the sprue is filled with metal, 
cover with sand, bed on a weight, then 
slowly fill up (he ri.ser. Do this slowly 
using hot metal, and the trouble will be 
eliminated. 


Clock Pivot Mixture 

ITr have a number of pivots to make 
which require to be hard as they are 
used in connection with clock work and 
revolve on sapphire jewels. We are 
using an alloy consisting of copper, 
7,150 per cent; tin, 18.50 per cent, and 
cine, 8 per cent, but after several years 
use the points wear off. Can you advise 
a mi.vtnre that will be harder, but not 
hriitlc? 

If the alloy containing 18.50 per cent 
tin and 8 per cent zinc is too soft for 
the service to which it must be put, it 
is hopeless to experiment further with 
alloys of copper and tin, and’ the alloys 
of copper and zinc will also l)e loo soft. 
An entirely different alloy will be re- 
quired and the following mixture is 
suggested: Copper, 66 per cent; nickel, 
24 per cent; aluminum, 10 per cent. 
First melt the copper and the nickel 
together, putting the nickel in the bot-v 
tom of the crucible on a bed -of fine 
charcoal; the- copper then is fllled in, 
more charcoal is added and the whole 
melted. When thoroughly liquid, add 
the aluminum gradually, stir thoroughly 
ond pour slowly and ' not too hot. 
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Extracting Silver the 
Native Ore 

We have some silver ore ruftning 
about 200 ounces to the ton that we 
7vish to smelt, and we desire to^ learn 
if it is practical to do //itX in a cupola. 
We have two cupolas the inside mediure- 
ment of^hich is respectively 24 and 42 
inches. If we can use these cupolas we 
would like to know what fluxes should 
be used to extract the silver from the 
ores. 

It will not be possible to recover th«» 
silver from the ore by smelting it with 
coke in a cupola after the manner in 
which iron is melted. Just what process 
to adopt for recovering the silver would 
depend upon the other metallic contents 
of the ore. If it is a lead ore, it could 
be treated by a smelting process to 
produce a silver-lead containing not 
more than 1 per cent silver. The per- 
centage of silver is limited in order to 
keep down the silver loss. The silver 
could then be easily recovered by the 
Pattinsoii process, or the Parkes proc- 
ess. The silver-lead ore would require 
smelting with charcoal to reduce • fhe 
metals. Amalgamation will have to 
resorted to if no lead is present. In 
one process the ore is roasted with com- 
mon salt, when cold it is again pulver- 
ized and then is washed with water to 
remove the soluble salts. The residue 
is put into barrels with water and scrap 
iron, and the barrels arc rotated until 
the contents are thoroughly mixed when 
the silver is set free. Mercury is now 
added to form an amalgam with the 
silver^ The amalgam is pressed and 
then distilled to remove the mercury, 
leaving the silver behind. * Another 
method is to finely powder the ore, then 
mix with common salt, the amount de- 
pending upon the proportion of silver in 
the ore. This mixture is heated by a 
current of highly heated air which con- 
verts the silver to chloride. The treated 
ore is next washed. The insoluble silver 
chloride settles as a pulpy mass, which 
is collected, mixed with a small propor- 
tion of copper sulphate and salt and 
placed in^stcam heated iron pans. Mer- 
cury is now added in the proportion of 
approxiinatcly 150 pounds per ton of 
pulp,' and the. mass is ground in the 
heated pan* for several hours at the 
end of which time the mercury con- 
tains all the silver. 

Acid Resigting Metal 

We would (Uce to secure (he formnla 
. for a good aeU rfmting mial,. 

The following alloy,. is freqtmtly u^sed 
for* castings that are.* exposed to aods : 
-Copper, 82 per centj Ufa, B per ' 
lead, 8 per cent^ and ainc, 2 per ' cent. 




Bill Describes the Making 
of Ingot Mold Rigging 


BY PAT DWYER 


® E SAT on the end of a pier 
watching a huge ore steamer 
slowly making her way up 
the harbor. “If 1 was a young 
fellow again/* said Bill, apropos of 
nothing in particular, “1 would ship on 
a tramp steamer and see some of the 
queer and outlandish ports of the 
woiffd. Just think of walking around 
the streets of cities that were proud and 
flourishing communities udieii Noah was 
working in the shipyard. Think of the 
• pleasure to be derived from studying 
the people at first hand. I should like 
to check some of these things just to 
satisfy myself that they square with 
history and also with the productions 
of the talented gentlemen who are in* 
digenous to Los Angeles, Hollywood 
and kindred localities.” 

“If your ambition does not extend 
beyond the . study of human beings,” I 
said, “you do not need to ship on a 
tramp steamer bound for foreign ports. 
You can And representatives of every 
race under Heaven in this city, and if 
you are interested in history to the 
extent of wondering what became of 
the 10 lost tribes of, Israel you can 
' set your mind at. rest— they are all here, 
together with a, (air representation from 
the other tribes which were not fortu- 
nate enough to get los^ m the early 
days and only found their #ay over 
here lately^ There are birds here from 
every port between Hong Kong and 
.Kowloon, andt from Callao to Suva and 
all jrou have to do., to get "on the inside 
track and absorb d>lor is to rig. 
yourself out. in a suit of old clothes, 
let your whiskers grow, team to talk 
without /emoving the cigaret from your 
mouth knd make a noise tike' p bunch 
of garlic”. 

*T; could qimlify ex« 

the last^;[ said W worn 

wtol{(ers and old ckithea^ and wj|A V 
ItHle praittice m^t .W able to n^aye 
die^pig^d|^hu!(^ '8ie garikf-:4k>y. 
laid/ a Traiif^ Garlic iit^ 


ways reminds me of an experience I had 
making ingot molds for the open-hearth 
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department of a steel works which em* 
ployed a large number of foreign work** 
men addicted to the use of that 
grant vegetable. I have heard the chief 
chemist say that if some one could do- 
vise a way of incorporating a garlic 
breath with the molten steel as It 
flowed into the ladle, the resultant prod* 
uct would revolutionize rail makipg* 

“The open-hearth department with ten 
50-ton furnaces had an average output 
of 50,000 tons of steel a month. The 
ingots weighed approximately three tons 
each, which meant that^ 10,000 ingots 
were poured each month or 333 a daiy. 
Since the measure was more or less 
experimental in nature, it was decided 
to provide sufficient equipment in the 
foundry to produce six ingot molds a 
day. With an anticipated life of even 
50 heats for each mold it was. expect^ 
that this number would take care (if 
the molds broken in service. Approxi- 
mately 1000 molds were stacked in the 
yard at the time the experiment was 
inaugurated and besides that the com^ 
pany operated its own fleet of steamers 
and could import foreign molds under 
favorable circumstances. 

“Ingot molds can be and are made 
in many ways and the method adopted 
in any foundry depends upon several, 
factors ; prominent among which airt 
molding and oven facilities, melting and 
crane capacity, quality of labor available 
and total tonnage required. Taking these 
factors into consideration and having 
investigated several prominent installa- 
tions it was decided to adopt, with modi- 
fications, a method which had been' 
described in The Foundry a short time 
previously. 

“The principal rigging required com- 
prised an iron pattern and core box; 
six base plates; 12 complete flasks,, split 
longitudinally or ^perhaps 1 should say 
vertically, since the molds are all as- 
sembled and' poured in a vertical posi- 
tion.; 12 copes; eighteen 1 -piece core 
arborl.and one dummy form oii which 
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to ram the copes. In addition to these, 
it also was necessary to furnish many 
little thinffs to which I will refer later. 

'The flask was made to conform to 
the shape of the ingot, with the excep- 
tion that one side carried a pocket the 
full length to accommodate a runner. A 
small square opening also was provided 
near the center of one side of each 
flask. The dry sand core holding the 
heavy staple by which the casting after- 
ward was handled was inserted through 
this opening after the mold was closed 
and pushed hard up against the main 
or upright core. 

Making the Flasks 

"Two itkeleton patterns were made for 
the flasks, one for the part containing 
the pocket for the staple core and the 
other for the plain half. One pattern 
could have been used for both halves 
by leaving the pocket piece off and 
shifting the long side pocket from right 
to left for every alternate casting but 
it was figured that since there were 
so many flasks to make it would be as 
cheap to make two patterns as to make 
so many changes. The time element 
was another consideration. It is common 
foundry knowledge that two men work- 
ing on individual pattcrus will accom- 
plish more than if they arc doubled up 
on one. The patterns were bedded in 
the floor and ihc inside lifted by sub- 
stantial cast iron arbors attached to 
the copes by long eye bolts. Owing to 
other work, only two men were avail- 
able for the ingot-mold job, but by 
taking a pattern each they turned out 
two sides for a flask each alternate 
day. 

“The copes were solid one-piece cast- 
ings, plain on top Imt having a flange 
on the face side corresponding in shape 
to the flange of the flask. The core 
arbors were also onc-piccc castings 
having a large opening at one end and a 
small opening at the other, and witli 
an average metal thickness of 1 inch. 
The pattern for the arbor was molded 
diagonally, that is to say it was laid in 


the flour horizontally and the parting 
made along two diagonal corners. This 
method was adopted to facilitate placing 
the great number of small cores which 
were sot in to provide a vent for the 
core when the arbor would be in use. 
If the pattern had been molded on its 
flat it would have been necessary to 
leave suflicietit clearance between the 
cores on b^h sides for lowering the 
main core into the mold; and as a result 
it would have been necessary to punch 
quite a tliiekiiess of metal out of all 
the holes when cleaning the casting. 
By molding it diagonally it was possible 
to leave the little cores the full length. 
If the main core did happen to bear 
on them a little hard it did no harm 
but was simply an added assurance that 
the holes would be clear and open when 
the casting was cleaned. These small 
cores were t.ipered and attached to the 
mold by inserting a wire nail in a hole 
which had been provided for that pur- 
pose in each of them. The large end 
of the cores rested on the face of the 
mold. 

“The bottom plates were substantial 
onc-piecc castings provided with four 
cored 1-inch holes, one at each corner 
for convenience in handling. The upper 


face contained two recesses, the first 
which corresponded in shape to the in- 
side of the flask was about an inch 
deep and was designed to hold a thick- 
ness of sand to form the bottom face 
of the ingot mold; while the second re- 
cess extended almost through the plate 
and was provided with fitting strips 
which afterward were machined to fit 
the bottom or core print of the arbor. 
These core prints, both on the arbor 
and on the bottom plate, all were ac- 
curately machined to the same dimen- 
sions so that the arbors were inter- 
changeable and when in use it was never 
necessary to roll them over to look 
for identifying marks. Any one of the 
arbors would fit any one of the bottoms. 

“The lower flanges of the fl.asks and 
also the face of the bottom plates which 
came in contact with the flanges also 
were machined to a true fit. The pin 
holes for locating the flasks in their 
proper relative position when closing 
the molds were drilled through a jig and 
therefore the flasks also were inter- 
changeable. 

“To provide a pattern it first was 
necessary to make a master pattern and 
core box allowing for the shrinkage. 
The master pattern was molded in dry 
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sand, not because it could not have 
been molded in green sand, as it was 
only a shell 94-inch thick, but for the 
protection the dry sand method afford- 
ed against any possible swells on the 
face of the casting. 

Hinged Corebox Used 

'The core box, consisting of two 
halves,' was made of cast iron. It was 
joined together at the back by three 
hinges and held together in front by 
a catch which locked by a cam arrange- 
ment. One pattern was used for mold- 
ing both halves^ It was necessary only 
to change tM^osition of the bingos 
after the hrst nSf had been made. The 
catch was made separately and bolted on 
after the corebox had been machined 
and assembled. When in use, the core- 
box rested on a planed iron plate with 
a depression in the center corresponding 
to the depression in the center of the 
bottom plate which has already becii 
mentioned. 

“The pattern also rested on a planed 
iron plate provided with two pins which 
served to locate the flasks when they 
were lowered on for ramming. The 
pattern was made -> 1-111011 over the re- 
quired length to allow for a brass 
stripping plate. After each mold was 
rammed this plate was clamped to the 
lower flange until the mold ha<l been 
lifted about a foot. Tbe clamps then 
were knocked off and ihe plate allowed 
to drop back into position for the next 
mold. Considerable trouble was experi- 
enced at flrst in making the molds. 
The pattern was not anchored because 
it was considered that the combined 
weight of the pattern and plate would 
be suiBcient to overcome the attraction 
of cohesion between the pattern and the 
sand forming the mold. Experience 
proved that such was not the case. In 
attempting to lift the jacket the pattern 
would come with it and it was neces- 
sary to strike the latter several times 
with a heavy wooden mallet before 
it would drop to its place. 

'The trouble was cured by attach- 
ing two sections of 80-pound rail to 
the bottom of the plate supporting the 
pattern and then anchoring The ends 
of the^ rails in the concrete walls of 
the pit in whidi the molds were made. 
The pattern was bolted to the plate 
through four light lugs ahd to offset any 
possibility of these lugs breaking it was 
decided to employ additionar safeguards. 
' Accordingly a 1^-inch bolt was made 
long enough to extend from the top 
and through the center of the pattern to 
.below ffie rails* A .washer and nut 
were placed on efdi end it then 
was. ^ . ^afe bet tliat the craiim chains 
would break before the pattern Would 
shift. 

'‘After, some delay in the QMchine shop 
Ae ffaski, plates and arbors were de- 
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livered to the foundry and a gang jf 
helpers chaperoned by a duly qualified 
molder were turned loose and told to 
eat it up. There are no difficult or 
complex factors to contend with in 
ramming ingot molds and a gang 
six men were able to turn out six 
molds a day in a short time. The molds 
were good looking both inside and otit 
and when placed in use in the open 
hearth they stripped clean. 

"Lot.s of foundry diniculties start after 
all troubles seem to be over. This job 
was swinging along smoothly in ttie 
foundry when complaints began to ar- 
rive from the open hearth that the new 
molds were not giving sei*vicc. Their 
niaxinuim life seemed to be about .SO 
heats while some of them cracked and 
had to be discarded after only beiiig 
in u.se a few times. The foreign molds 
had an average life of over 100 heals 
Some of them ran up to 150 heats. The 
trouble was traced to the metal used, 
according to the opinion of those con- 
cerned. 

“One. of the company's blast furnaces 
ran on foundry iron but owing to the 
nature of the ore and ruke in that par- 
ticular part of the world ^Ihe resultant 
pig iron carried exceedingly high per- 
centages of sulphur am! phosphorus. 
A sulphur content of from 0.10 to 0.20 
pi’r rent and pliosi»horus from 1 to 1.25 
rendered it altogether out of the ques- 
tion for ingot molds. IiKsteacl of pig 
iron, old broken ingot molds were 
charged in the cupola together with 
sufficient ferrosilicon and ferromanganese 
to bring the iron up to the analysis if 
one of the foreign molds which had 
been analyzed for that purpose. .An- 
alyses and tests were taken every day 
and the iron kept as near as possible 
to a fixed standard; hut the molds 
continued to break. 

“The job Anally was abandoned after 
a couple of years and then under a 
change of management was resurrected 
again. One of the men who had taken 
an active part in designing the rigging 
for the early experiments was still in 
the employment of the company but in a 
more important position. He had done 
considerable thinking over the ingot 
problem and when he had the oppor- 
tunity the second time, he dedWed 10 
try out a theory which he had dcvch^ped. 
He had the design of the mold changed 
making the corners thicker and tlie sides 
thinner and he got a set of molds 
that had the foreign molds hacked right 
off the map when it came to showing 
records pf heats poxred.” .. 

*!A)1 right/' I said, “if you now will 
kindly make a motion to adjourn I 
will second the same with great pleas- 
ure* I have a record down around 
bur ^way of having never missed an even- 
ing meal and I don't wish to lose it, 
and Asides it mignl arouse suspicions/’ 
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Metallurgical Theories .. 
Conflict 

(Concluded from page 468) 

xarjing fioiu O.Ofi to 0.6 iter cent on the 
fiieehtinieul propertieii of maJJoable cast Iron, 
Tbe ttddition of phoepborui doce not improvt 
Ihe riicrhxiJirul propcriiiti of malleable whJk 
iiliove O.so per (rent Ibe properties are im- 
pal red, 

TOIT'KOA, K. remiiaHiblo Phosphorus Idiuiti 
Ml Malleabh' Iron CiiHtiiigs. American Foundiy- 
iiteti's uMKK‘mtion iraiiiiactioM, Sf, p. SOS, 1914. 
Miiris plio)4i»hotuH up to 0.325 iior cent content 
li:iH DO eITvrt on the grain sise of ghiUetbte. 
TJie evil effectH of phosphorus arc Slow to ipskt 
1 heiii»i'liiH felt if the ronibliird esrhon is MW. 

Some changes have been made on 
the joint committee ; The United 
States shipping board has been sue* 
ceeded by the Society of Nayal Archi- 
tects and Marine Engineers, repre- 
sented by K. W. Wood, vice president, 
International Shipbuilding Corp., Phil- 
adelphia. 

'Phe place on the joint committee 
left vacant by tbe discontinuance of 
the United States railroad administra- 
tion has been taken by the Americab 
Railroad association, mechanical sec- 
tion. H. B. MacFarland, Atchison, 
Topeka & Santa Ec Railroad Co., Chi- 
cago. and F. M. Waring, Pennsylvania 
railroad, Altoona, Pa., have been ap- 
pointed to reprc^sciit the railroad as- 
sociation. 

This report of the joint committee 
is the second one issued. The Artt 
report was noted in The Foundrv of 
April IS. 

Munition Plant Converted 
to Peaceful Use 

All interesting aftermath of the war 
noted by the American Chamber of 
Commerce in London is the proposal 
by the Irish Fanners union compris- 
ing 5U,000 members, and a number 
of oth(r Iri.sh co-operative societies to 
produce agricultural implements of all 
kinds in Ireland. It is understood that 
an option has been secured on Kynoch'a 
inunitinn works at Arklow, County 
Wicklow, with ihis object iti view^ 
NVgoliahons are practically concluded 
for raising $1,250,000 to Anance the 
project. 

The Kynoch munition plant covers 
.3000 acie.-; on which there arc 400 
buildings, including workmen's dwell- 
ings, social clubs, canteens, etc. 

Tt is the intention of those interested 
ill the undertaking to start work on 
agricultural castings, develop into agri- 
cultural machinery and ultimately turn 
out everything a farmer requires. Elec- 
‘^rtc and steam power are said to be 
available to the extent of 6000 horse 
power and the different units of the 
works are linked Together by '37 miles 
of railroad. An elevated Tailroad con- 
nects the plant with private wharves 
where several large electric cranes are 
already in existence. 
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I Correcting Flaws in Metals and Mixes 

I Problems of tbe Gray»iron, Malleable and Steel Foundry Discussed 

I By H. E. DiUer 
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Car Wheel Scrap Softened 
by Ferrosilicon 

Question— Whsii per cent of silvery pig 
iron should I use with car-wheel scrap 
to obtain i an iron easy to machine? 

he amount of silvery pig 
iron to use will of course depend upon 
the percentage of silicon in the silvery 
iron. This has a wide range of composi- 
tion. You .should have a resulting iron 
with from 1.75 to 220 per cent hilicon, 
depending upon the thickness of the 
section of your castings. When using an 
8 per cent ferrosilicon you would need 
to have 25 per cent of the mixture 
fierrosilicon, if you use nothing witli it 
but car-whecl .scrap. This could be 
figured in the following manner, whicli 
will illustrate the method of calculating 
to be used for ferrosilicon w'ith any 
amount of silicon and to obtain any 
amount of silicon in the cast iron. 


P«T rent 
Wrichl .sillrnn 

Feiroslllron 250 >: 8 0 - 2000 

Car alifvl 750 v o.u . . 4 . so 

1000 2150 

Ptt rrnt atllcon 2.r'0 

Lo.s!I ill nirltiiiR 2.1 

WruulllnK HdUwi- - iirr mil 2.20 

In this connection we would call to 
your attention that it difficult to mix 


in the cupola two irons which vaiy so 
widely in their sflicon coiiteiU.s I 'or this 
reason care should be taken to allow at 
least one charge of metal to bo melted 
in the bottom of the cupola before tap- 
ping each time. 

% 

Mixture for Hard Iron 

,, Question , — We want to make hard, 
white-iron pipe castings for u.sc in 
conveying ashes and cinders from the 
Iwilcr room to the ash pit. Will you 
kindly tell us what kind of iron to 
use? Would steel in the mixture be of 
any benefit? 

. Casting^ such as you inen- 

tlbn should run low enough in silicon 
and high enough in sulphur to cause all 
of the carbon to .stay in the combined 
form. Free carbon will produce gray^ 
or mottled iron and if you find this 
condition you will know that you must 
use a lower silicon iron. If you use 
chills in the molds it will not be neces- 
sary to run the silicon so low. 

Without using chills we would rec- 


ommend that you purchase an off-iron 
with 1 to 1.50 per cent silicon and 
high sulphur, say around 0.07 or 0.08 
per cent. It would not be advisable 
to use any scrap except wdiat you make 
yourself unless you can conveniently 
securt* some low-.silicon scrap of fairly 
uniform composition. We would not 
recommend the use of steel in your 
mixture as the steel increases the 
shrinkage and would give more trouble 
in tbi.s hard iron wdiich is already high 
in shrinkage, without benefiting the 
iion for your purpose. Il must also be 
homo in mind th:»l white iron caslings 
are easily broken, and for that reason 
discretion must be used in preparing 
the mixture so th.at it will have the 
necessary strength a.s well as hardness. 

Cy lindi^rH for Refrigerating 
Machines 

Occasionally we have call.s 
for cibndor castings to be used on re- 
frigerating macliiiios for pumping am- 
monia. We would be pleased to receive 
some information regarding the kind of 
iron be.st suited for this purpose. 

Answer — Cylinder castings for use in 
refrigerating machines reriuire a close 
grained iron. This can be secured by a 
mixture of 30 to 40 per cent gray-iron 
scrap; 10 to 1.5 per cent steel scrap 
and the remainder pig iron. The stock 
shnnld be of such a composition that 
y(‘U secure a low phosphorus metal, 
ranging from O.’O to 0.30 per cent 
phu.sphorus. The silicon content should 
be between 1.50 and 2.20 per cent dc- 
pcmling upon the thickness of the sec- 
tion of the cylinder, the lower silicon 
being used with cylinders of the thicker 
.scetk^ns. The proper amount of silicon 
may M ga^ed by the amount of com- 
bined carbon found in the metal. This 
should not be lower - than 0.50 or 
higher than I per cent. Sulphur should 
be kept below 0.10 per cent' if possitile, 
and manganese may range from 0.50 to 
0.80 per cent. 

WhHc the' composition of the iron is 
important, a good iron cannot be sc^ 
cured unless proper melting methods are 
employed. Care should be taken to see 
that the iron is hot. The cupola should 
be well fluxed, and enough coke* should 
be added to the Jied and between the 
charges to nrcvoit oxidization. 


Castings Made from Cru* 
eible Steel 

Question— V/t wish to use our crucible 
furnace equipment occasicmally to make 
.small steel ca.stings. using boiler panell- 
ings as melting stock. Will you please 
advi.se us what alloys we should add to 
obtain a soft steel? 

Ans7ver — When using boiler punching 
.stock for making soft steel for castings, 
in the crucible, it is necessary to add 
suflicient silicon to bring the silicon in 
the metal up to between 0.20 and 0.30 
per cent. This would probably best be 
added in the form of 50 per cent ferro- 
silicon. The manganese in the finished 
steel should run between 0.45 and 0.55 
per cent. In order to secure this per- 
centage of manganese it may be neces- 
sary to add a small amount of that 
metal in the form of 80 per cent ferro- 
manganese. The carbon in ^oft steel 
castings should range between 0.20 and 
0.30 per cent. The punchings as melted 
down would probably contain this 
amount of carbon. Should it be neces- 
sary to increase the carbon content, 
some coke dust, retort carbon or petro- 
leum coke should be placed in the bot- 
tom of the crucible before the charge 
is put into the C’-ucible, This^ is de- 
sirable because a low carbon steel would 
be ditficult to melt and the increase of 
carbon would raise the melting point. 

A Substitute For Malleable 
Iron 

Question.— "Whsit metal will come the 
nearest to giving the same service 
as mallgable iron? ' 

Answer.— V(o metal will give identi- 
cally the same service as malleable iron 
for castings. If strength is required, 
soft steel, with "carbon between 020 
and ' 0.30 per cent^ would be a good 
metal to substitute* Some foundries 
substitute a brass which is ' some-^ 
what lower than . malleable iron fh 
tensile strength^ < when strength is not 
required ;ind the castings orf. desired 
in a 1mrry.^ composed of- 

copp^ 84, Of?' tm, 42.0; itipCt JiS, 
lead, 'W per cei!^ . !wpiildf;^hai^ W ten- 
sile strength of 28,000 pounds per 
square inch. In. melting this bVass 2 
per cent of phosphor-tin is^ sometimes 
substituted for the fiure tin. 
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Twister Wrects* Foundry 

What a ^toraado do to a- foundry 
is shown in the accompanying illustra* 
lions, frqm photo|i:raphs taken for the 
Charles C. Kawro jCo.^ foundry engi* 
ncerSj Chicago, after the storm that hit 
St. ^ Johns, Mich., Sunday, March 28. 
They show the wreck of the Industrial 
Fountlry Co.'s plant, owned principally 
by John ’ Spousta. 

When the, storm had passed, leaving 
the older portion of the foundry flat 
and "the newer portion unroofed the 
Kawin service was appealed to by wire 
and a representative was on the job 
Monday ritonung. Plans for rebuild- 
ing were back lh St. Johns Wediicsdax 
in* readiness to begin work. 

However, Mr. Spousta had been fig- 
uring on removing to Howell or Hd'.i- 
dale, Mich., and decided not to rebinM 
until he comes to a conclusion as to 
his location. Instead, the foundry ins 
been, roofed and operations resumed on 
a lessened scale. An interesting de- 
velopment was the earnestness with 
which all the employes turned to the 
task of clearing wreckage and rcplacitig 
the roof, as the only means for re- 
suming their labors. Only one man of 
the entire fo/ce demurred at doing this 
work and the remainder used cvci**/ 
effort to restore order. * 
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faces on the sides toward the sheaves, ^tinuc to. revolve but without thfe psawffil^; 
The worm wheel , is ^driven by a worm to^ grip and rotate the sheaveat , . 
/mounted on thd shaft of a reversible por lovrering the doors the 
motor, the worm and wheel being in- tfie motor is reversed and 
closed in a suitable housing. catly the same process repeated 

To raise the furnace door the niotm ,hat in this, case the motor lifts «|f“J 

is started in the- direction which^ will counterweight, while the puU from • 

pull down on the left hand chain as weight of thi door serves to keep'-ti^ a 



An Automatic Control for 
Furnace Door Hoist 

A positive automatic device which 
prevents heavy furnace doors such as 
those used on open hearth and heating 
furnaces frodi being lifted or lowered 


and are thereby driven in the direction 
which will wind up the left hand 
chain and thus lift the door. 

The right hand sheave has a fixed 
stop on its periphery so located that 
it will conic in contact with a stop 
on the bottom casting when the fur- 
nace door has reached its proper 


niAOBAMMATTC VfRW OF HOIST IN POSimN 

casting and prevents over winding of 
the counter weight chain in the man- 
ner already described. The motor is » 
started, stopped or .reversed by the ' 
ordinary puslv button mechanism. 


too far, has been developed by the height. With the motion of the right The Electric Furnace Construction 
Kink-Belt Co.. Chicago. The device hand sheave arrested by this stop, the Co., Philadelphia, has appointed H. M. 
forms an integral part of a hoist which shaft cannot rotate the left hand Smith as its agent in Cleveland. Othq^ 

is made in .several sizes adapted to sheave because the forced contact be- agencies established by this company , 

varying loads. On each boist is mount- tween the .sheaves and the friction include San Francisco with A. ^ & 
cd a pair of chain sheave.s attached to flanges i.s relieved. Over winding is Liiidstrom in charge; Birmingham 

a worm wheel shaft between two Impossible and if through carelessness with McCrum & Gillem, agents; and 

flanges which aw pinned to the shaft the current is not shut off promptly the St. Louis where the General Welding 
jtid supplied with fiber friction sur- . aft with its flanges simply will con & Supply Co. has been chosen. 
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Theories Accepteil too Readily 

C lir. world is quite inclined to take things too 
nuich on hearsay or to believe the first 
platihilile theory which presents itself to 
acoounl for established phenomena. This 
is true of the foundry industry as well as ot the 
world at large. I’ossibly one consideration which 
imlines to this ino<le of reaching conclusifiis is that 
great cx)n‘nse often is involved in testing or dis- 
prf)\ing beyond question a theory advanced. For 
years .steel manufacturers and users have accepted 
without reservation the statement that sulphur and 
pliosidiorijs are injurious to steel, and have made 
the limits for these elements as low as possible in 
their various steel specifications. Basic open-hearth 
steel is held to the lowest possible limits, while acid 
open-hearth steel is allowed a slightly higher pet- 
centage of both phosphorus and sulphur. Bessemer 
steel may have approximately twice as much sulphur 
'uid phosphorus as basic 0)>en-liearth steel. The varia- 
tions in the allowable limits in steel made by the 
diflerent processes perhaps may be accounted for by 
the nature of llie process. In the basic open-hearth, 
the phosplioriis of the original charge may be greatly 
rcduce<l and the sulphur content may also be some- 
what lowered, hut in the acid process the perccntage.s 
of both of tliese elements is slightly increa.sed. Again 
in the bessemer process the sulphur is considerably 
augmented when the charge is melted in the cupola, 
and the percentage of phosphorus is raised. Now 
after all these years during which the proiionneement of 
some metallurgists and steel tisers was accepted, the 
theory as to the effect of sulphur and phosphorus 
on steel is seriously questioned and investigations 
have been started to determine definitely the limits 
above which these elements are injurious to steel. Some 
light also is sought as to whether there are not son»e 
qualifications which make sulphur and phosphorus 
either injurious or harmless. 

In the iron foundry, phosphorus is not considered 
injurious to all grades of metal and in some cases 
it is held to be decidedly beneficial. Even in the most 
extreme cases, it never is kept as low as the maxig iui n 
limits insisted upon for phosphorus in basic open- 
hearth steel. Sulphur is accorded a different recep- 
tion in ^ most iron foundries where it is regarded 
as detrimental in any amount above the quantity 
determined by the lowest amount which comnitfr 
cially can be secured. However, a few foundries do 
not so regard it. Some car-wheel foundries in par- 
ticular pour iron with as much as 0.2^ per cent 
sulphur and maintain that this amount is advantageous 
to the metal. Again, i% white-heart malleable the 
sulphur at times amounts to over 0.50 per cent with- 
out any apparent injury to the iron. 

Possibly the conclusions regarding the deleteriou3 
effects of sulphur on cast iron have been too has tily 
Mcepted. The largest part of the sulphur content 
m iron comes from the coke, used and it may be that 
there is some other quality in high-splphur coke which 
makes the iron ‘ sluggish and causes gas holes in the 
castings. The fact -that the increase in sulphur is 
easily determined may have been the for the 
charge that it is detrimental to iron. Ittis is 
partly substantial^ by.Gie statemietit of one metallur- 
gist who has ndticed that iron is diftrently affect^ 
by sulphur which is taken up in the cupola, than by 
sulphur which forms one of the component parts 
of the iron as it leaves the blast furUace. 
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optimism 

Prevalent 


RKjUTER prospects are evident in the in- 
dustry in general, due to the slowly clearing 
railway situation, wliich through stagnation 
at terminals has threatened operations in 
every foundry of the couniry. Coke, pig irtm, coal, 
sand and scrap consequently arc moving more freely 
than they did two weeks ago, and procluclioii is in- 
creasing. The car shortage which has been a factor 
of great concern for some time, continues to be little 
improved. 

• General business conditions as they 

read directly upon the castings de- 
mand, show' few evidences that would 
warrant extreme pessimism. Credit 
is light. IVice reduction agitation 
has led to a falling off in the pub- 
lic's demand for wearing apparel, and building trades' 
have been strongly affected due to the general cessa- 
tion of construction operations. However, the entire 
iron.^ and steel business is established upon a much 
more stable foundation. Exorbitant cliargcs, com- 
mon in many merchandising lines, have been almost 
entirely absent 
in the- various 
branches of the 
m e t a I industry 
and I h e r e f ore 
there is less pres- 
sure tending to 
reduce prices. 

Further, the 
gre a t e r portion 
of all iron and 
steel products has 
gone to make up 
standard and es- 
sential articles of 

commerce, necessities of an established character. 
That the automobile business has absorbed a great 
part of the output of central western steel plants 
and foundries, and that passenger cars commonly are 
deemed nonessentials, does not alter the situation. 
Passenger car manufacturers deny the luxury classifi- 
cation ascribed to their product, stating that a large 
percentage of the automobiles purchased as passenger 
cars are for business purposes. Regardless of the 
merits of this contention, the fact remains that the 
demand for this class of cars rcmiaiiis stable, and 
although some cancellations are reported, the advance 
orders were in such volume that the entire scheduled 
prbductton probably Vill l|p needed to meet the re- 
quirements. It is stated that the« shortage of raw 
materials and credit difficulties may force a . reduction 
of about 33 per cent in the 1920 estimated output of 
p^senger cars, but this will little more than allow . 
capacity' for ne^d^ castings. 

'>(^ray . iron shops, except where 
P , bamperfcd cby continued transpoita- 

Kequirementa tion difficulties, arc* busy and have 

AbovaNonnal ^ their books which extend 

. .through next* six months. A 
^ ..^.few are noted where 

maiiiifactuiti^ astabli$bm6n|i have aidced deferred de- 
liveries pending, the rixeipt . of , other needed mate- 
. rials. ^ AutOmooile ^stings' -ihalceirs, in genera^ ,have’ 
had only a few canoellations a^d tbe demMd con- 


Prices of Raw Materials for Foundry Use 



CORRECTED TO 

JUNE T 


Iron 


Scrap 


Xo. 2 Foundry. Vallpy ...... 

$44.00 

Heuty mrltinK steel. Valley . . . 

.$24.75 to 25.00 

No. 2 Soiilbeni. Birmingham.. 

42.00 to 44.00 

I!ea*y meltim; sippl. Pittsburgh. 

. 25.50 to 26.00 

No. 2 Kmindry. Chlraito 

. 43.00 to 45.00 

Heavy iiieltlng bIppI. dilcago . . 

22.00 to 28.50 

No. 2 Foundri*. PhUad«lplil.i . . 

. 45.00 to 48.10 

Stove plate. Oileago 

. 83.00 to 82.50 

Basic. Valley 

43.50 

No. 1 Cast. Chicago 

. 42.50 to 43.00 

Malleable. (Iilcaio 

48.50 

No. 1 cast. Phlladelpliia 

. 37.00 to 80.00 

MaUaable, Buffalo 

' 46.25 

No. 1 cuKt. IllimliiRliRm 

. 30.00 to 83.00 



Ciur wbei'la. Iron, Plttaburgh . . . 

. 41.00 to 42.00 

Cohf 


Car wheels, Iron, Cbirago 

. 30.50 to 37.00 

ConnellavlUe foinidr) coke 

. 1.3,00 to 15.00 

Rsilroad malleable. Chicago . . . 

. 28.75 to 29.85 

' Wlae county foundiy coke 

. 12.00 to 12.50 

Agricultural malleable. Chlrago. 

. 28.50 to 29.00 


of eastern automobile makers to inquire among west-., ■ 
em foundries for castings to meet their needs. In the : 
south, a steatly increase in sugar machinery require- ;; 
ments is noted, and in Birmingham, Cuban intereks 
maintain staffs of buyers and inspectors to expedite 
shipments of sugar mill equipment. Malleable plants 
arc working steadily, sustained by a steady current 
of orders. Implement manufacturers, the automotive 
iiulustry and the electrical trades are furnishing the 
bulk of demand. Railway car manufacturers are not . 
yet calling for any great tonnage of castings, from 
gtMieral jobbing shops, but those foundries directly con- 
nected with tlie car building industry are again in 
(iperation, and car wheel foundries which during tl^e. . 
past few years have operated mainly upon replace- 
iiKMit w'ork, again are approaching full operation. 

The lessening grip of the railway 
_ ^ strike is reflected in the improvement 

Iron Uutput of pig iron production . during the 
Imorovea month of May. According to re- 
ports secured by The Iron Trade ' 
Reviezv. the total tonnage for May 
was 2,991,825 as 
compared with . 
2,752,670 tons dk 
reported for 
April. This rep- 
resents a net gam 
of 239,155 tow.' 
The average daily 
production was 
increased by 4756 
tons, to 96,510 
tons per . day. A 
greater gain was 
registered by 
steel works than 
by merchant furnaces. The total of merchant iron 
produced is shown to be 808,751 tons in May as com- 
pared to 761,331 tons for April This is an aver^ 
age of 26,088 tons per day for May and 25,337 tons 
per day for April, a gain of 751 tons daily. Demand 
for last half iron is almost negliblc at present. Pro^ 
ducers state that a great amount of first half iron is 
going forward into the last* half for delivery. Coke 
for immediate delivery is in strong demand and 
premium prices have been paid by foundrymen un- 
able to secure fuel which they have contracted at 
lower prices. It is felt that the present price level 
for coke is a peak and that a recession is due, par- 
ticularly since transportation improves daily in the 
producing regions. Coke deliveries have improved 
greatly, b^t have as yet failed to catch up with the 
consumption. St. Louis foundries report an unsatis- 
factory prospect, as fuel is not being delivered in 
quantity, future orders are taken subject to a sprt 
of rationing system which permits the producer |o 
cancel rather than defer shipping in event of inability 
to delivery at the stated time. This confusing feature 
adds to an already complicated situation. 

.Nonferrous foundries are operating normally, ‘with 
a. fair volume of new business. Prices for non- 
ferrous metals,'^ based on New York fallow : Copper, 
'18.12}4c to 18.23c; lead, 8.87j4c to 9,00c; tin, 47.75c 
to 48.00c; antimony, 8.62j4c to 8.87j4c; aluminum, 
No. 12 alloy, producers’ price, 32c and open market, 


tihues b^ly./ Ijocei (lilhculties have led a number , 31c. Zinc is quoted at 7.62^c to 7.70c, St. 





G ARL G. BARTH, a pioneer in 
machinery building industry 
and to whom many other in- 
dustries owe modern prin- 
ciples of production and manage- 
ment, has been elected an honorary 
member of the Taylor society. Only 
two other men have been thus honored 
by the society, which is the national 
organization for the promotion of 
science i{i management, these being 
Frederick W. Taylor himself and Henri 
Le Chatelicr, the prominent engineer 
who developed scientific management in 
France. Mr. Barth, after engineering 
studies in his native land, Norway, came 
to this country in 1881 and was em- 
ployed as a draftsman by William 
Sellers & Co., where he remained for 
14 years, with the exception of one 
year. From 1895 to 1899 he was en- 
gaged in designing and engineering 
work in St. Louis; in technical mathe- 
matics and manual training and in pre- 
paring engineering text books. Then 
he became associated with ^r. Taylor 
at Bethlehem with whom be worked 
on the historic foundations of scientific 
management. Under Mr, Taylor's gnM- 
ance he conducted experimental work 
in the plants of the Link-Belt Co. and 
the Tabor Mfg. Co., Philadelphia. 

P. M. Sullivan has been made found- 
ry foreman for the Railway & Mining 
Supply Co., Kincaid, 111. 

W. L. Chatheld has b^en named su- 
perintendent of the new plant of the 
Central Foundry & Supply Co., Nitro, 
W. Va. 

Rev. M. J. Prostidge has been elected 
president of the Dundee Foundry Co., a 
newly organized company which is oper- 
ating an alumi'itiin and brass foundry 
at Dundee, Mich. 

W. T. Myer has been appointed by 
D. Giessen, manager, to be directing 
transmission engineer of tlie industrial 
bearings division for the Hyatt Roller 
Bearings Co., New York. 

William H. Kochenderfer, formerly 
^tth the Southwark Foundiy Co., 
Philad^phta* has been made general 
manager of the Chambersburg Foundry 
& Machine Co., Chambersburg, Pa. 

4 Charles A. Herrmann, formerly chief 
chemist for the Edward B. Lemon 
laboratories, Milwaukee, has been ap- 
pointed to the bureau of chemistry, 
United States government laboratory, 
New Yotk. 

Carl G. Broehm, formerly foundry 
superintendent of the Michigan Lubri- 
cator Co., Detroit, manufacturer of 


brass goods, now is secretary of tiie 
LcRoy Broehm Foundry Co., 932 Jef- 
ferson avenue east, that city. 

0. E. Paris has^ resigned his posi- 
tion as foundry foreman for the Mann 
Corp., Kankakee, 111., to become found- 
ry superintendent for the River View 
Foundry Co., a new plant which has 
been established at Aurora, 111. 

Carl Aichberger has resigned as sec- 
retary and sales manager of the San- 
dusky Foundry & Machine Co., San- 
dusky. O., and is now coimcclod w»th 
the Fitzpatrick Products Corp., 99 Johi* 
street, New York, in an executive 
capacity. 

Charles 13. Meikenhaus, who for the 
past three years has been assistant 
superintendent of the Whitelcy Malle- 
able Castings Co., Muncic, Ind., re- 
cently has been made supermtendent of 
the Denver Rock Drill Mfg. Co.’s 
foundry at Denver, Colo. 

Livingston Middlcditch Jr. has joined 
the heroult electric furnace department 
of the United States Steel Corp. as 
a .salesman. Mr. Middlcditch originally 
served at the Gary and South works 
of the United States Steel Cbrp., and 
recently has been connected with the 
Consolidated Steel Corp. 

M. Samuels & Co., Ltd., 25-27 
Bishops Gate, London, England, have 
been appointed general representatives 
in England of the Foundry Equipment 
Export Corp. Alba B. Johnson Jr., 
manager of this corporation, now is 
in England and he is making his head- 
quarters with the Samuels company. 

Glenn L, Orr recently has been elect- 
ed secretary and treasurer, and has been 
made general manager for the Lansing 
Foundry Co., Lansing, Mich. Mr. Orr 
vs well known in Detroit automobile 
circles through his previous connections 
with the Detroit Engine Works, Hupp 
Motor Corp., Packard Motor Car Co., 
and Briscoe Motor Corp., Jackson, 
Mich. 

J. DpDrugan recently has accepted a 
position as metal pattern maker for the 
Buick Motor Co., Flint, Mich. Mr. 
Drugan’s experience covers over 13 
years, during which time he has worked 
on the production of metal patterns 
for the United Shoe Machinery Corp., 
Beverly, Mass., Framingham Foundries, 
and the Wright Martin Co., New 
B^nswick, N. J.* 

Eugene Schpen, .general manager of 
the International Oxygen Co., Newark, 
N. J., hat sailed for Europe to make 
an inspection of the company’s branches 


in London and Paris and to extend the 
scope of operations in France, Eng- 
land, Belgium, Germany, Switzerland, 
Sweden and Denmark, where an in- 
creasing demand for oxygen and hydro- 
gen generating apparatus is reported. 

Henry Berlingcr, who has had a wide 
experience in the non ferrous metals , 
tiade, has become affiliated with the 
Sandusky Foundry & Machine Co., San- ^ 
dusky, O. Mr. Bcrlinger formerly was 
eastern sales representative for the 
Michigan Smelting & Refining Co., De- 
troit. He will develop business in new 
lines for that company’s fluid com- 
pressed bronze castings and in the pur- 
chase of nonferrous metals. 

Victor T. Noonan, formerly affiliated 
with the Bethlehem Shipbuilding Corp., 
has become affiliated with the Smith In- 
surance Service, Inc., 185 Devonshire 
street, Boston, in the capacity of con- 
sulting accident prevention engineer. 
Mr. Noonan formerly ‘was safety di- 
rector of the industrial commission of 
Ohio and as chairman of the committee 
on accident prevention of the Ameri- 
can Foundrymen’s association was in- 
strumental in compiling the safety code 
adopted by that organization. 

George £. Long, who recently was 
re-elected to the board of directors of 
the Joseph Dixon Crucible Co., Jersey 
City, N. J., at the annual election and 
who has been actively connected with 
that company for 43 years, has an- 
nounced his decision to retire from the 
senior vice presidency. Mr, Long en- 
tered the service of the company as 
stenographer and was advanced through 
the office of the secretary, treasurer and 
vice president to the position which he 
held at the time of his retirement. 

.. ■ 

Engineers Study Casting 
Production Problems. 

^ The n^st important session ol the 
Spring meeting of the American Society 
of Mechanical Engineers was given over 
to a symposium on castings, * compris- 
ing six papers covering malleable, ' die, 
aluminum, steel, iron and brass 

castings. This meeting, held Wednes- 
day morning, frzs presided over 

by Frank O. Wells, preiadentj Greef|field 
Tap dt pic Corp., Greenfieldr Mass. 

Richara Moldenjk^' W^tchung,. N. 
opened the discniisipn with a. paper on ' 
gray iron castings^' in whidi/ht em^, ' 
phasised that .castings of ;this 
may be produM Jo most a wi^ yirkty } 
of requirements. Re poiil^ed .tO' the use 
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liy NiithBir BrostolT. Diivld ' M. Ctaymsui and L U. 
Kaynond* |t5 Byuanuira drlTf. Los AnyrleSi * 

Plans tittife been piepared for the orectlon of 

an addltloi) to ttic plant of tbs ffpeclaHy ’ foundry 
ft Machine Works, Portland, On-if. New e<|iilpnicnt 
,wlll«be pnrehased. 

Tlie WJniKir Gas Btovs fo . lUintlnuUm. W. Va.. 

recently was Inco poratcd with » fapital of $RO.OOO. 

hy J. T. Masloisnn, ff. C. Daniels and othom to 
manUfarturC* riu etovea and ,c(]ulpmetit.' 

t^ontiacts have been awaidod hy the Birdsboro 

Steel Foundry ft Machine To., Biidaho o. Pa., for 
^e ereetiuii uf plant addliloos, hichidlnif an (4ncc 
hiilldlng. 

Hie llluton Kuund y ft Machine Tfir. 11 ini on. 

W. Va , recently wua^ ineorpo.at«d wHli a capital 
of $5000, by A. 13. Hally, V. V. Daly and 11. 

M, Gnir. ' 

Wood and metal patterns will In* inaniifu<iii'ed 

by the Unlveisal Pattern ft Mf«. I'o., Detroit, wlilrh 

Wiis recently Incorporated with a rapltnl of $2g.n00. 

Wallace J. llabc-nirtii, :t43 Dexter hmilevard, De* 

tiolt, Is one the Incorporators. 

rapitalized at $100,000. th** A'merlcnn Fii imee 
ft Founds t'o.. Milan. Mleh., rvi'ently was Incur 
piiratod to cugage In a uene ul foundry liiislness, hy 
K. K. Koss. Rniest I.. Watson and Fred K. 


THE F 0 u N D.R Y 
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Hiid hot atr furnaces wlft be prodliesd. Edwanl 

liCoiKiid Is p*t!sldcnt of tht .company. The com- 
pany pm chased the old pliuit uf • the Birmingham 
t'na Mfg. Co. gild has traitffbmied It lu a stove 

roundly. 

The plant of the Grand Baplds Foundiy Co , 
Gipnd f Kaplds. Mich., wiileh recently was takyn over 
by «Uie OlUer Machinery Co.. Is helng remodeled. 
The new owner plans to InstaH an electric crane 

of 10 tuns capacity; 38- foot simn nn'd 250-root 
crniie lunway The crane has been purchased but 
the conipjiny Is sHU In the market^Tor the itanc lun- 
'wa.v and accessories. A niujilicr of molding ma- 
rl) .nvs pilnclpull) ,pf the ^h|pvlcr type, will he pur- 
chased Installed. The location of the Mipulas 
will Ijv iXadgod-andi two new cupolaB. which as yet 
liiivc not been iiiirchased, wilt he added, tn addi- 

tion to these Improwments, the cleaning room will 


" June is, 

be mudmrlaod lind somp a^-Uatt ' W ' 

vided. ^ 

to meet the plaiM for ftnlaiyoinetit i>af "11$ prodne^" 
tlon, the'Mg^ ElectrlS thSael CaaUnft 'Co.. . Mil- 
waukee, has 6elded to Increase^ Its capital 'from 
$12.1.000 to $250,000. The company, 'was 

established a number of yearn aga |s' tba 
Steel CastBii' Co., Is gradnafly *^eluinvbig its VqmliH 
ment to electric fuinaocSs In thb latter Qari 

of 1918 It erected a nev\,fhundry building. ISO "a 
2.50 feet, which Is equipped with a' 1-tdn Bennerfelt' 
fwiiacc and a 3-ton Turnace manufactured hy W. 
E. Mou'e h Xo., Pltt^huinh, which have a dally 

priNluctitin M 30 1on$. An addition to the plant, 

30 X 200 feet. Is now tinder construction, and an 
extension to the shipping department, 50 x 75 

feet, is planned. Sylvester J. Wiitdszewgkl Is presi- 
dent of the company. 


I New Trade Publications 

taj 


PuHe.son. 

Hie Talilortila Itra-ss Mfg. Co., Los Angeles, re- 
cently WHS hi'eOrpoiQtcd with a capital of $10,000. 
hy Nnihau Brosloff. I^avld M. riayman, West 

Fcty -ninth .street, .and L. R Raymond, 115 Ryc.imn>‘e 
street, I/iB Angeles. • 

SpeelHl e'tinlpmenl for jtlslon ring work will he 
rei|iil*^rd by the ThiirOlt Ring Casting ('o . Plymouih. 
Mich., leevntiy Incorporated with a capital of 
$125,000. It pherhused Its >lnnt fioni the Na- 
tiomtl Kmindiy' i Mudilne' Co. 

fneorporeted In Indiana, the Kokomo ^f.dlenhle 
Co., Kokomo, Iml.. h.is a capital .stock of $'350,000. 
of ‘ Which $250, Wo Is en^mon ami $100,000 pre- 
fwred. Offirers are: president, A. G. HelheiMng; 
vice president. Edward .Bridges, and seeretaiy and 
treasurer. Mole Cook. 

The llUholf Malleable Iron Co., Chicago, la re- 
ported to have completed Its plans for the ereetion 
of a plant it ’ Louisville. Ky., where It purehased 
a site of 42 ocres -some time ago. The plana ' 
call for an amtoaling pitfnt, 113 i 1R3 feet andma 
foimdrf, 147 X 202 feet. 

Contracts have been awarded by the Bernert Mfg. 
Co.. 480 Twelfth street, Milwaukee, foga^llhe erection 
of a foundry and mnehlne^ shop, no ‘x 200 feet, 
which will be equipped tr manufacture, pneqnatle 
,gimii| .handling machinery. Gcn*ge Berneit Is general 


.STEAM IlEflGLATION. Hie llagmi Corp., Plttdr 
burgh. IMS published a folder ronUiiiing various data 
p(‘(^ .lining to the loss of fuel energy diie..^to poitr 
llu^le^ n'giiktioii. 

METALLDGUAl'llir A P P A It A T V S Arthur II. 
Thoiitiia Co . Phllailelphlu. Iiaa published a catalog In 
which niet.ill(irKir,il mimMeoprs, metal Ingruphlc earn- 
er is. etc., me di'smbed ami llhisiniled. Specifl* 
(Mtioris for tlic larious apparatim are given. 

IXDimiAL iTtlTKS. Hie Stuehlng Truck Co.. 
(Miiclnnall, lu.s prepared a cardlmard folder. In which 
varloiM (Inla pe'lalnlng lo the emcleut operation 
uf InduiirLd tr«i>ks arc given. A description of the 
I nicks h) ghen. 

^ SANDBLAST.- A cuiideiwed catalog written In 
llajjai^ has ticeii published hy the Pmighiini (*orp , 
Hagerstown, Mtl.. fur distribiilUni abroad. The 
various types of sandlitast and allied enu'iiment 
mnnufliitnred by the company are described am I 
llMkltri^d. 

%KlfiriACE ECONOMIZiy«.-Tbe Electric Furnace 
Gontrurtloh Co., PhUa(M|ihit, la circulating a 4 
l^e leaflet In whlHi the use of an electric fur- 

mre economizer, which It lias designed, Is described. 

TRUCK PLATFORMH.- Steel platformH for Indus- 
trial tnickii are descr'hed and Illustrated In a folder 

prepared by the Ohio Equ'pment t'o., (Tev eland. Hw 

_ platform.^ are monufnchired hy tbe Youngstown 

A ^Wgc bnm '‘foundry Is Iwtni* errrtvd A Youngstown, tl. i. 

Waukesha, ttis., by the Waukesha Bass Foundry ^ETAL |108E.-ikVhe Pennsylvania Flexible Metallic 

Tubing Co.. Philadelphia, is circulating a folder hi 
irhieli metal hose for conveying oils,, gasoline, paralTIn. 
qtr.. Is dc«(crlbed iml Illustrated. 

FORCE FEED LUBRICATOUR. 'A booklet has been 
Issued hy the HIIJ.s-MrCuniia Co., Chicago. In which 
force feed' lubrlcatura. high pregsiire gage corks, 
Imller compound feeders and Imller test pumps are 
described and Illustrated. 

BELTING.- Hie Gnitoii ft Knight Mfg. Co., Woc- 
Ccstcr, Mass., has published a 38 page booklet lit, 
which various data {icrtaliilng to leather belting 
an given This includes, history and advantages 
of standardization as regards leather belting. The 
bookb't contains tables of belting standards 

for** various Industries, mcchanleal rules, regarding 
hcltinx. etc. 

GAS GFJ4RHATTNG EQUIPMENT. - Hie Rleetro- 
laH^ Co.. Pittsburgh, hss published a booklet In 
which equipment for generating oxyiJ^n and hydragetr 
gases hy decomposing wptcr .through poeelng an 

electric current, la described and llluetrttad. Hie 
booklet bas a number of Intoreatlng 1uuitntloiii,>' 
showing large Installations as well ai a dlagramatte 
layout of a plant. ' 

DECK TABLES. -A bulietln describing and inue- 
traibig diagonal deck tablet It being otrcolatad by 
the Delster CmweirtcaAir Co., Ff* Wayne, Ind. A 
niunber of ImprwremeDta have been made in ^eae 
tables, all of wMrii aiw pointed out In the book- 
let. Hie Inprevenenta include tbe Introduction of 


Co,, that city. H^ building will he 50 x 285 ^eet. 
and- will he equipped with hiniaccs opilpped with 
the molt modem eleetrle auxiliaries. C. C Smith 
la preiidrat and genera] manner of the odfipany. 

ronstmetlon of a^ 2-BI07-' vault and intern shop 
re«*9nily was compHetrd ^or Gray ft l)Hdle>' Co., 
NasbvIllOr Term. The building Is of modem flre- 
p’^oof construction. 40 x 89 feet. In addition tn this 
Improvement, the company has under construction a 
building, 130 x 208 feet, wlilcli will be utilized 
as ah atMItlon to the fotmdry. 

Contracts have bene lot by the Bkaglt -^Bteel ft 
Iron Wo ka. Bedro^^WouIey, Wash., for the''' erection 
of a pattern (A x 120 fret, fou^itorles. 

and work la now p.ogreiBlng on the conttfuctlon 
of an addition to the plant’s pattern shop. In 
addition lo iheie Improvements, the company is nl- 
itnlllng a 2-ton Greene electric furnarc. 

^Recently organM with a capital of $190,000, 
the LeKuy-Droehm Foundry Cojy 03ft Jefferaon avenue, 
Detmlt, expects to tie ready to engage in active 
‘^ IniattNpa gbortly. It lum 10.400 ijpuara feet of 
floor spict wbirii will be devotad to the production 
of braes .eaitlQif.' W. W. LeRoy ti president, K 
R. LeRop, -rib president, and C. G. Broebn, sec- 
retary. 

^ 1lM Uult Stove ft Funiaee Co.. Bcnevlllo, 111., 
soon will he rea^to start operation of Ita plaOt 
it Blmlnohain. Ala., whera stoves, ranges, hoaten 


rumiing-ln-oil head motions, which are described 
on pages 7 and 9. and cuts ^show both the old 
and new style. 

GLUE POTS.— Electric glue pots and their use arc 
ile.vcril)cd in a folder piihllshed by the Oliver Ma- 
ch liier)* Co . Grand Rapids. Mid). These glue 
heaters operate on dry heat without the use of 
water, ard are arranged to give three degrees 
of heat, namely, full, medium and low. The eur- 
lent U controlled liy^a 3-beBt snap switch 

ttltich indicates the temperatures. Ollier details are 
given In the catalog. 

BUA8.S FOU.VDKIEH.— Hie 8. Obermayer Co., Chl- 
i‘agi>, liHS ksiied a special catalog, a booklet of 112 
pages, which is devoted exclusively to the require- 

ments of brass and aluminum foundries. This' catalog 
is.,.^umplcte' in every detail and for the conven- 

ience or the fonmlr>’man. Is divided Into four sec- 
iloiis: Melting, mnlding room, core room, cleaning 
and lln'shing room. The company also has catalog 

No. 49 for distrtbiitiun. describing materials for 
Iron," steel and brass foundries. 

METALLURGirAjL . FURNACEBjr> Annealing and 
h$at treating fumam. of ^ iinder-flred type are de- 
scribed an^'illusti^ted In a i^kkk prepared by the 
Fuller ^Engineering Co.,' Allentown, Pa. The types 
described" are designed with the combustion cham- 
bers seuanted from the beating chamhan but con- 
nected m suitable ports to permit ttm hot gases to 
'^enter. Dampers control tlie quahtity of heat, and 
Ihise w‘th a burner ^adjustment, permit regulation 
of tenqieRiiurf. Ihc furnaces are described In detail 
and the llluetratlons include line drawings. 

CENTRIFUGAL PUMPS. -Tmtrlfugal pumps of the 
the single-stage and igultJ-staice types for various 
eerrice, are described and'* Illustrated In a booklet 
recently issued by the De Uval Btesm Vurblne 
Co., Trenton, N. J. The booklet contains complete 
deURs, and explains fully the use of pump char- 
acteristic cum In odaptlntt pumps to varloos 
serrices. the napllon of. eentrlfligal pumps to dif- 
ferent types of drlva, ind Inforntatlon required by 
the iqanufktturer In order to design a pump to 
suit coDdnionSf^etc. .tormnlas and ■tables are given 
for ealpulatlng honepower, cfflclenetea. the readings of 
meten, friction In" pipe lines, etc. 

AERIAL RAILWAY.— The ^epard Electric 6ofle 
ft Holst To.. M^our IfelM, N. Y., hoa Bailed, a 
booklet to which electric mmionll hotota are da- 
serlbod and Hlustrat-ed. Hmsa holata qoniift of an 
electric tioBt and; cogs aiiapanded Mt /tnilait 

travelloft t Me 1-limOi and ora operated hy 
^trielty, liH CIO he nn Jn either diraetioii at 

various ^nmea of 'itpeed- Iii' " the booUar .ttw phiis 

of two typBol inguBattom tn ttiowo, with finto- 
hipM of the nachtaiea ' at work. Horii of thi- 
Ittcnl typaa ol' holitt mamificiaral la riiaiMi,. 

with detail drriHngi and In addltUh apadflciUBBi 
df parts -an glvrn, vhRo iwjtdiea,-* tiiettfl '<.aiid' 
condnetor material af* 
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Adapt Ingot Foundry To Casting^, 


Old Plant Acquired By a New Company is ^Remodeled — Reverberatory Fur-, 
nace Has Been Transformed Into a Core Oven — Indirect-Arc Rocking .., ^ 
Electric Melting Furnace Is Being Used 


F THE average fouiid''y 
I . maliager' or t^uperintendent 
j ■ were to design a foundry 
^ ^ for a large tonnage of cast- 

ings. he would enlist the aid of a 
staff of specialists to assist hi^i. An 
architect familiar with foundry de- 
sign would be essential to plan 
building for the 
conveying machin- 
ery and cranes ; 
mechanical engi- 
neers would Ix' 
consulted to .sc- 
cure the most' 
efficient arrange- 
iTicnt in.side the 
building^ and elec- 
trical c n g i ncers 
would be called 
on to design the 
power 1 a y 0 n t. 

Other experts and 
spccialilts would 
be needed to in- 
sure that no mis- ' 
takes were made 
which might . in 
the end result in 
heavy financial 
loss. Obviously, 
such' a staff of 
consultants could 
be hired only 
when, the prob- 
lem was of. suffi- 
cient itnp6rtancc ^ 
to warrant a 
hrgje outlay. A 

common iJ!* mtoei o 

.proeranre^ pErticu' 


m 1 — A BATIBST 


bV h. b. diller 

t 

larly when the foundry is of moderate perience or throu^t^'1^e,,3j&|tom ,of 
size, entails the application of all the technical literature.^ Thir 
combined experience of those, actively whyi usetj^with a liberal ' 

in charge of the old. plant The execu- common sense, and an apprtSlIiioh 
tives take counsel with the sujjjerin- fHe ^shop's peculiar' pfbbWmV 
teiidcrtt, and draw u|>on the fund of ^rCjijults in an unusually* efficient plant 
knowledge whkh all concerned havqi "The problem of ddAgn ia co^arlt^.' 
accumulated through ^theif owiV ,ex-’ lively easy when a' nevy; 

to Ixj elected ^swiA ' 
ej^ry •|>otnt 
hcp ebnsSler^ 

' its prti^r^rctalivf^ 
^i^hnportanct hW-' 
j^ver, i'hcfi th# 
iKbuilding 

. ts tbw 

the foundry tO; 
What^lrtmffy 

V. isisy soinij^ ; iiKef- V 

^stiiig -prbbleuis 

places 
the." equipment 
should be familiar*; 
with the plafiTs 
jneeds and also 
with ail the vari-* 
ottdk iQ^paratti s on 
the market to 
meet the rctjuirc- 
inenls for other- 
wise, p unsuitable' 
^ and inefficient 
equipment l»€j^ 
installed. "ThC'^ 
Hills - - jlleChnna 
Co.. Chidi^\^as 

. . ^ / confronted w i t h 

wyrivi ctiti^auE rumucics is uskd to melt metal troa CAsmew--- * Pl’oMcm' of 

T ' COAb HAS PBOVtU A OQOff FUEL . ' adapting all old 
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building to meet its needs AV'hcn, toward 
the end of last year, the foundry build- 
ing in which the company was operating 
was found to he too small. An oppor- 
tunity offered to purchase the foundry 
of the Denny-Rinc Co. on Elston ave- 
nue, Chicago. Ill taking this step, the 
judgment of three men in the com- 
pany was relied upon. These men, 


it might be thought that the cores 
nearest to the fire would be burned, 
but by keeping a lull bed of coals 
and an exceedingly slow draft the 
whole oven is held at a comparatively 
uniform temperature. The majority 
of cores are small and may easily be 
handled on trays by hand. 

One of the greatest problems con- 


July I, 1920 

cure the entire layout at oifjft, but at 
first installed overhead trtws from 
the furnaces to the pourii^ floor. 
Ultimately a system as detned in 
Fig. 2 will completed. \ 

At present the two lines at tA top 
of the illustration which convergland 
pass in front of the electric furnace 
and over the crucible furnaces ar9 the 





Pia S-^NK LINK OK THK CONVEYING SYSTEM EXTENDS OVRK THE GAUCIBLE FURNACISS. PAST TUB BLKI'TRIC FURNACE, AND BRANCHES 
INTO Ta*0 LINES ACROSS THE MOLDING r)EP.\HTMl!:NT~ THESE ARB CONNECTED WITH ANOTHER BRANCH ON WHICH CASTINGS 

ARE CARRIED TO THE CLEANING DEPARTMENT 


executives of the company, are A. H. 
Noyes» president; A. H. Smith, sec- 
retary and treasurer, and J. W. Dyor, 
superintendent. 

The Dcnny-Rinc plant had been 
used for making nonferrous ingots 
and was not equipped with a convey- 
ing system or other facilities for mak- 
ing castings. However, it did possess 
an electric melting furnace and a 
cabbaging machine, both of which 
were retained in their original posi- 
tion by the Hills-McCanna Co. 

There also was a reverberatory fur- 
nace which had 6een in service at 
one encT of J^he shop. This was re- 
tained, but was converted into a 
core oven in an interesting manner. 
The bottom ^which sloped to the tap 
hole at the end opposite to the bring 
chamber, and which was built to disn 
in from the. sides to the center, was 
leveled to a point slightly below the 
tap hole. The first intention was to 
make the bottom of the improvi.scd 
core oven at the floor level; but when 
it was found that the foundation under 
the bottom lining was solid concrete, 
the level of the floor of the new core 
oven was not carried any lower. In 
addition to leveling and slightly low- 
ering the bottom, the bridge wall was 
Ipwercd and after racks were placed 
inside the oven, the reverberatory 
furnace was completely transformed 
into a serviceable core oven. The 
Are box was not changed. Anthracite 
coal is used for fuel, the location of 
the firing door being evident from 
Fig. 8. The racks shown through the 
open door are quite near the fire and 


fronting the new company was the 
establishment of a transfer system for 
conveying the metal to the molds and 
for carrying the castings to the clean- 
ing department and out to the ship- 
ping room. It was decided to in- 
.stnll overhead trolleys and the system 


mr.nufacturcd by the Louden Machine 
Co., Fairfield, Iowa, was chosen. The 
features of this system which appealed 
to the company were the prompt de- 
livery on materials required and sim- 
plicity which made it possible to erect 
the units with the company’s own 
workmen. The company did not se- 


only ones in service. Material has 
been ordered for the tracks shown 
at the bottom of the illustration. Con- 
nection will be made with the present 
system through the switches as shown, 
so that castings may be loaded on 
carriers, two of which have been 


ordered, and carried to the sprue cut- 
ter and cleaning section. Castings are 
cleantdf in a small sandblast barrel 
supplied by the American Foundry 
Equipment Co„ New York. When 
castings arc taken from the sandblast 
barrel they are sorted and placefi in 
tote boxes set upon a push truck by 
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FIG. 3 -THE DAILY HK\T RECORD GIVES A DETAILED HISTORY OF THB ELECTRIC FURNACE 
(M>FU.\TlONB"NOTE THE POWER CONSUMPTION DROPS FROM 100 KILOWATTS FOR TUB 
FIRST HEAT OF 1'UE DAY TO 63 KILOW.ITTS FOR A UTER HEAT 
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which they are carried to the ship- 
ping room. The tote boxes used are 
the nesting type, manufactured by the 
New Britain Machine Co., New Bd- 
tain, Conn. Lugs of pressed steel 
are formed on the ends of each box, 
as illustrated at Fig. 10. These 


THE FOUNDRY 

and washers. Near each end of the 
filter block a bolt supplements the 
strap bolt in attaching the stringer 
to the block. Hangers which carry 
the steel rail are afBxed to the string- 
er at intervals of IS inches. This 
installation will carry loads up to 


arranged along each side of both over- 
head lines, and by piling one mold on 
another a large number of molds may 
be placed on the floor at one timn^ 
Fig. 7 shows a row of molds being < 
poured. Another row sometimes is eet 
back of the workman who is pouring. 



riG 4— THK SHALL DOOR IS KS* JVEO 10 
CHAlkGK TUB FURNACE— ONLY A FEW 
IflNUTEB ABB REQUIRED FOR 
Tins OPERATION 

lugs rest upon the ends of the box 
beneath when they are stacked and 
so allow a nest to be formed, as may 
be seen on the truck in Fig. 10. The 
cleaning section also is equipped with 
a magnetic separator built by the 
Dmgs Magnetic Separator Co., Mil- 
waukee. 

To install the overhead system in 
the Hills-McCanna foundry 12-inch. 1- 
beams, as illustrated at A, Fig. 7, 
were placed across the shop from the 
side wall to a girder extending 
through the center of the Woom, a 
span of 22 feet. These beams are 22 
feet apart and support 3 x 12-inch 
stringers of long-leaf yellow pine. At 
each space between the steel beams 
and the wood stringers a filler block 
48 inches long with a cross section 
3 X 10 inches is set. The two string- 
ers which end at the point directly 
under the I-beam are held to the 
beam by atrapbolts which pasil over 
the beam and down each side, 
through the filler block and one end 
of eabh of the two stringers, being 
fastened to the stringers with nuts 




oOfiyoc wvjTfp aAriJv Koi Apavetow .... ydp cac 

hx^9H irdXiv M rbv vv* a^roii bpiZdfUvov vSfiov, Hippol. de Antiehrkto, 

$ 49 . 

1000 fiottndi. The rait, hangers and and these may be reached by the 


irollayi were supplied ready for in 
■tkllation. 


ladle when the latter is swung around. 
One of two gyratory riddles made by 


Chain Mocks are attached to trol* the Great Western Mfg. Co., Leaven- 
leys for carrying the molten metal to worth, Kans., may be seen hanging 
ihe molds. A row of molds can be on the conveyor at the right in Fjg. 7. 
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FIO. 8 - A neVlCltDEmTORY KUHNAfR HAS BERN TRANSFDKMED INTO A COBB OVEN BY 1.EVE1JNG 
THE nonOM AND LOWERING THE BRIDGE WALL 


At present, most of the molds arc 
made at 10 benches arranged on both 
sides of the molding floor. Two mold- 
ing machines of the jolt-squcezcr type, 
manufactured by the U. S. Molding 
Machine Co., Cleveland, have boon in 
stalled. Thc.se machines are proving 
valuable for the class of work made 
by the Hills-McCanna company, and 
more will be ordered to care for some 
of the work now being made at tubs. 

As has been said, the company be- 
came owner of a small electric furnace 
when control of the foundry wa^ 
acquired. This furnace, shown in ^ig-^. 
4, 5 and 6. is the indircct-arc tvp’*, 
manufactured by the Detroit Eket-ic 
Furnace Co., Detroit under license 
from the United States bureau of 
mines. Its capacity is 500 pounds. 
At first this furnace was used pri- 
marily for ingot metal, which after- 
ward was remelted for the company's 
own use in castings, or was sold un- 
der specifications which were rigidly 
observed, covering the alloy content. 
Through experimentation, the com- 
pany found that it is possible to pour 
castings directly from the furnace and 


at present foPows this practice mi 
producing red bras.s and bronze cast- 


ings. Excellent results arc being oh- 
tained on worm gear castings made 
from government bronze melted in 
the furnace and poured direct by hand 
ladles. 

The company specializes in the manu- 
facture of high class bronzes. The cast- 
ings made for its own use niu&t stand 
a water pressure test, and the cast- 
ings made for outside firms must 
meet rigid specifications. One of the 
guarantees which the company gives 
to its customers is that the castings 
will be within certain limits for com- 
position and will stand prescribed phy- 
sical tests. In case cf failure the 
company allows credit for the cost 
of the casting as well as any machine- 
expense which has been put on the 
defective casting. This naturally makes 
for conservatism in trying new 
methods. WhcMi work was started in 
lhi.s foundry in Dec., 1919, only 1000 
pounds of castings a day were made. 
This output has been increased until 
hy the first of May production had 
reached an average of 2700 pounds 
of cleaned castings a day. This amount 
is constantly being increa.scd and the 
comf^^ny expects soon to have re- 
quirements enough to utilize the entire 
output of electric furnace metal. 

The furrace charge is made up of 
scrap copper wire, bushings or ether 
scrap with any new metal necessary 
to give the resulting metal the re- 
quired composition. The wire former- 
ly was compressed into rectangular 
bales in the cabbaging machine shown 
in Fig. 9. This machine was built by 
the Logeman Bros. Co., Milwaukee. 
About 25 or 30 tightly compressed 
bundles could be made on it, in an 
hour. The weight of these compressed 



Fia. 7- WOOD NTBINGEBS HONG ON I-BKAMB CARRY tUR RAIL FOR THE OVERHEAD CONVEYING 
SYBTR.M-.\0TE THE RIDDLE ATTACHED TO THE ONE TROLLEY WHILE A.NOTHER 
TROLLEY rARKlRS THR METAL FOR POURING 





KIG. 


9^0PPER whir formerly WAI tOMPRESSED INTO BALER FOR THE FURNACE -THE 
AIR COMPRE880R MAY BE SEEN AT THE LEFT 


masses varied somewhat according to 
the sizes of wire used, but the average 
bundle weighed about 70 pounds. 

The company recently has decided to 
abandon the use of the cabbaging rna* 
chine. The space at present occupied 
by this equipment is baldly needed 
for other purposes. Further, the prem- 
ium oflFered by smelters for scrap ma- 
terial for refining makes uneconomical 
the reclamation in shops where speci- 
lication limits are rigidly observed. 

Charging the Furnace 

To charge the furnace, the door 
above the tapping spout is undamped 
and lifted off by a chain block hung 
on a swinging standard. The door may 
be .seen at A, Fig. 4, which shows 
the beginning of a charge. One block 
copper wire is being pushed into 
tl c furnace and the others for tnc 
charge are on the ground in front of 
ihe furnace. After all the copper wire 
has been placed in the furnaci* a por- 
tion of the smaller scrap im shov- 
(lled in and the furnace is rocked 
slightly to settle the scrap. Then a 
path is , cleared for pushing in one of 
the electrodes, both of whieff had 
been withdrawn before charging was 
started. Three-inch graphite clcc- 
ti odes are used. The furnace again is 
rocked and an additionaf amount of 
the charge is put in. The second 
electrode then is pushed into the fur- 
r.ace close enough to the other elcc- 
Tode so that an arc wilt be made 
srhen current is turned on. re- 

minder of the charge is added, and 
liter the door is closed the furnace is 
eady to be started. 

During the hekt, one electrode is 
icld stationary and the Idi'gth of 


the arc is controlled by moving the 
other This is effected by a screw 
operated through *thc wheel if. Fig. 4. 
It is necessary for the melter to be 
at this wheel constantly during the 
heat as the electrode needs frequent 
regulation. The switchboard which 
carries a wattmeter and a voltmeter 
may be seen plainly to the right in 
Fig. S. 

The furnace is held stationary until 
(he charge is almost entirely melted, 
after which it is rocked. It can not 
be rocked before this time on account 
of danger from heavy pieces of metal 
striking the electrodes and breaking 
them. The rocking period lasts about 


20 to 30 minutes. At first the furnace is 
rocked through only a smkll .aikgle» 
but this gradually is increased ontl) 
towards the end of the heat the fur- 
nace is turned as far as possible with* 
cut pouring* metal from the spout on 
either side. The furnace is carried on 
four idler wheels and is rocked by a 
motor acting through a pinion On the 
two gears shown in the illustrations 
around each end of the cylindrical 
barrel of the furnace. The angle of 
rocking is regulated by chatightg a 
pin in a controller box showm at C> 
Fig. 4. 

The furnace is showm tilted back 
while rocking in Fig. 6. The ligrht 
spot show'n in the hood is caused by 
the light from the electrodes# coming 
through a small opening at the pour* 
ing spout. During the heat the hole at 
the pouring spout is partly closed 
with a brick but it is necessary to 
allow a small opening for the escape 
of fumes which would exert considr 
crable pressure in the furnace if not 
allowed to escape. Such fumes are 
carried away through the hood which 
has been built close to the furnace to 
secure a strong draft. 

Tap plug the Furnace 

When the metal is hot enough to 
pour, the brick is taken from in front 
of the tap hole and a ladlt or cm- 
ciblc is placed on the cai^ which 
travels on a track to thejrofil of. the 
furnace as shown in Ak ,the 

furnace tilts it is necessary to hfW 
the cont'ainer closer to ft. Thlk is 
accomplished by pushing the 
a bar,^ As soon as thef . i^ntakiejr is 
full it is taken to a tow of/thetaf 
pig molds and poured 



nq. iobisd im fpn boxer wbbn they abb taken from tbb aanp- 

BLABT BABBBt;-4innr ABK CARBXBO TO TMB SHIFPLNQ DEPARTMENT ON A PI»H TBUCK 




508 


THE FOUNDRY 


A characteristic day's log of the fur- 
nace is shown in Fig. 3. The charge 
in each case consisted of 230 pounds of 
scrap bushing and ' 270 pounds of 
copper wire. The first heat recorded 
on this chart was cast April 27. The 
next heat was the first taken off April 
28. It was started at 7:25 a. m. and 
pouring was begun at 9:00 a. m., 
which showed 1 hour and 35 minutes 
for the heat. The total power re- 
quired was 100 kilowatt hours. Con- 
trasting this with the last two heats 
of the day which were melted in 52 
minutes respectively, and required 63 
and 65 kilowatt hours each, the effect 
of a cool furnace is noted. 

Intermittent Ofieration 

After the last heat, tlic furnace is 
charged and closed ready to start in 
Ihe morning, but considerable heat is 
lost in standing the intervening 15 
hours. W-ere the furnace operated 
on a 24-hour schedule the average 
power consumption could probably be 
kept below 05 kilowatts for the 500 
pound charge, and certainly below 70 
kilowatt hours. At the latter figure 
I he power consumption per ton of 
metal charged would be 280 kilowatt 
hours. 


utes will be consumed from the time 
of tapping until the arc again is melt- 
ing another charge, and seven heats 
can be taken in a day. 

Frequent analyses, to check the work 
of the melter, are made in the lab- 
oratory which the company has estab- 
lished. With this information accurate 
mixtures can be made for melting in 
crucibles when Cc^sting in which scrap 
metal is permitted to be poured. How- 
ever, on most of the castings only 
virgin nuetal enters into the mixture. 
The company rigidly adheres to the 
principle of absolute honesty in all of 
its products. The chemical composi- 
tion is guaranteed to the customer, and 
no substitution, nor cheapening is per- 
mitted in any of its metals. The state- 
ment is made that no profit is figured 



The chart shows that six heats were 
taken off from 7:25 o'clock in the 
morning until 4:20 in the afternoon. 
Howevter, a considerable loss of time 
b shown between each two successive 
heats. Twenty minutes elapsed between 
pouring the first heat and starting the 
arc on the second heat. Similarly 30, 
Sit 25 and 20 minutes respectively 
elapsed between the succeeding heats. 
The loss of time partly was due to 
the fact that the metal was poured 
into a cmcihle. This necessitated wait- 
ing to charge the furnace until the 
metal from the crucible was poured 
into ingots an^ a second tap was made. 
The fumaceman also helped to pour 
the metal lot# ingots, which delayed 
recharging. If the furnace man Is not 
requir^ to poor the metal he may begin 
charging as soon as the metal Is 
poured. In this way less than 10 min- 


FIG. 1 -COMPLETRD FLYWHEBL CASTING FIG. 
2 — STRAINER CORE SEGMENTS AND COM- 
T*I.RTI':D ('ORE IN PLACE IN THE COPE 

Oil any of the metals which enter into 
the castings produced, that the costs 
are figured upon the operations in- 
volved, and that, therefore, no ex- 
cuse exists for substituting metals. 

Five crucible pits arc used for melt- 
ing metal for castings. In addition to 
these, a gas crucible furnace has been 
added to the melting equipment. No. 
100 crucibles are used in four pits and 
the fifth pit carries a No. 60 crucible. 
Coal is used as a fuel and it is thought 
t<^ be preferable to coke. One advan- 
tage it has is that enough coal can 
be placed in the pit when the crucible 
is charged to last through the heat, 
whereas an additi(m must be made 
during the middle of the heat when 
coke is employed. About 0.55 pound of 
coal is required to a pound of alloy. 


John J. Murray has .been appointed 
eastern sales representative for the 
Canton Steel Foundry Co., Canton« O. 
with offices at 120 Broadway, New York. 
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Uses Special Strainer On * 
J'lywheels 

ThvNasbt'Motor Co., Kenosha, Wis., 
employs an efficient method for produc- 
ing flywheel castings for its 6- 
cylinder passenger automobile. One 
hf those castings is shown in 
Fig. 1. The main consideration in a 
casting of this nature is clean metal. 
To secure this the speci.al skim gate, A, 
’^hown in place in the cope in Fig. 2 is 
employed. This gate is formed of three 
separata cores, which are shown leaning 
against the cope. The core to the right 
forms the top, while the plain ring 
core is the center and the one to the 
left is at the bottom and opens into 
the mold. The three cores are pasted 
together and baked. The strainer thus 
formed is set and rammed in place with 
the cope forming the bottom of a box 
cut into the top of the cope. 

The coreboxes used in forming the^ 
pe&forations in the top an4 bottom disks 
have pins which cut the small holes in 
the upper and lower .sections, almost 
entirely through the core. After the 
sections are baked, they are sent to a 
small bench drill, which is used to cut 
the holes entirely through the core. The 
boss shown at the center in the drag 
comes in contact with the center of the 
skim gate core and forms the opening 
shown in the flywheel casting. 

At the Nash plant four men and 
a separate pouring gang during last 
winter produced 180 flywheels per day 
using two molding machines, one for the 
cope and the other for the drag. As the 
operation is practically continuous, the 
problem of floor space, to keep the work 
as close to the machine as possible, is 
important. Conservatioo is accomplished 
by pouring a floor of molds as soon as 
it is ready, and then placing additional 
molds upon the tops of those already 
poured. A night gang shakes out the 
castings and prepares for the following 
day’s production. 


A Correction 

In the description of the Long & 
Allstatter Co. foundry, Hamilton, O., 
w'hi^h appeared in the June 15 issue, 
the name of the maker of the heating 
equipment was erroneously stated. This 
equipment which comprises three large 
air heaters was manufactured oy Skin- 
ner Bros. Mfg. Co., Inc., 1022 Tyler 
street, St Louis. 


The National Engineering Co., Chi- 
cago, manufacturer of the Simpson 
foundry mixer, has changed its east- 
ern office to 1760 Woolworth building, 
where S. H. Cleland will hiave charge 
as eastern sales manager. 










Making Foundry By-Product Cok^ 

Proper INeiulm^ <A Coale and a Knowledge -oi the Ratio of Heat Applied 
to tke Oven Area le Easential — Some Common Points to 
•Observe in Judging Coke Are Noted 

BY EDWARD H. BAUER 


HEN coal is pulverized, iniwed 
with air and ignited, it can be 
made to explode. TJiis is due 
to minute particles of coal be- 
ing surrounded by an atmosphere of 
oxygen in sufficient quantities to support 
complete combustion in a short ^ space 
of time. A 1-inch cube of coal will 
have 6 square inches of surface exposed 
to the air or oxygen, but if this same 
1-inch cube is pulverized, the area ex- 
posed to the oxygen will be thousands 
of times greater and, consequently, if 
coal is ignited in this state, the burning 
will be so rapid it may be called an 
explosion. Coke under the same condi- 
tions will act in a similar manner. 

From this, it is seen that coke which 
exposes a large surface to the blast 
will burn more readily than one which 
is dense and compares with a hard coal 
such as anthracite. Hence, a foundry 
coke must have an open *cell structure 
in order to expose a large area of it 
to the blast, hurther, the coke in the 
bottom of the cupola must carry the 
weight of all the burden above it and. 
therefore, must have sufficiently strong 
cell walls. 

The cell structure in the coke may 
vary from what is termed sponqe to a 
degree so hard as to almost compare 
wdth anthracite. Naturally the dense 
coke will carry more burden thin 

Abstracted from a pnpor presented at a recent 
meellnc of the New England Koiindrymeir.<i as- 
sociation. The author, KdWMid If. R;tuei, N ciigi- 
iieer of maniifnelurc for the Providence Oas ('o., 
T.-'ovldence, R. 1. 


Sponge and the sponge will burn faster 
than the dense coke. Therefore, a good 
foundry coke should have both charac- 
teristics. The cell structure should con- 
.sist of hard, thin walls, but the walls 
at the same time, should be strong. As 
John Fulton, the pioneer investigator of 
coke, expressed it, **Furnace gases can- 
not operate on cell space ; they can 



Fia l-^RAPHIC nSPRRSBNTATION OP THg 
CHEMICAL i^OMPOSmOH POUND 
VARIOUS RANKS OP COAL 


only act ..on the exposed surfaces.’^ 
Thereforei the space is nothing and 
cannot be used, but the cell wall and 
the surfaces which are exposed are the 
important factors. 

The structure of the cell wall varies 
with different conditions under which 
the coal i.s coked, such as heats and 
length of coking time, and also varies 
with the characteristics of the original 
coal. Ash content of the coal will, tend 
to strengthen the celt walls, but this ash 


must be in the correct form. Large 
particles of ash or inorganic matter Mfilt 
decrease the strength of the coke, , 
explained later, but finely divicM inor- 
ganic material will actually strengthcih 
the walls. 

If the coke is undercoked, the detl 
walls will be soft and, coysequefttlyl 
if the volatile matter in the coke is tod 
high, wc can safely state that the cd^ 
is soft and will not carry the hofdifM 
but will mush down in the tap^Uu, 
Overcoking will tend to break into 
er pieces, with a belter cell wall, but 
w'ill have a tendency to produce a 
fingcry structure. If the ash is too 
high, much inert material will be need- 
lessly heated to the fusing point and 
the efficiency of the cupola lowered.’ 
Sulphur in coke mixes with the molten , 
iron in the cupola and produces hard* 
castings. Moisture ^ys ,an ^important,, 
part in coke qoalityMtat ts overld^^: 
by many. If coke Is 
the moisture 

the coke is rained mr’iit.;:tr|Sii^ 

The analysts ^o£ 
should be within 

Volatile Matter 

Fix^d carbou t 

Ash . 

Moisture . . . , i ' ? o? fes 

Sulphur . 1 

Some operators seek 
moisture plus volj^.. Milter in quanti- 
ties less than 2 In order to 




no. S-riNILT PULVKRIlBD COAL IS RD INID TRB COKIHa OVBNS PROM POUR HOmRI 

m 




510 


THE FOUNDRY 


July 1, 1920 



Kl(3. 3 -TIIE MErilANirM. K*|riPMENX OPEMNf; OVKN DOORS. LKVKIJN<; THE ('HARRE. ANI» PHSHINfl THE COMPLETED COKE INTO CARS 

IS ( ARRIKD ON ONE TILWELINC I'RAMEWORK 


drive off the last traces of volatile mat- coke part of this coke and ihiis decrease 
ter and hrinK tin' moisture plus tli? the size of the lumps, 
volatile matter down to such a low Coal is of vegetable origin. Throtigh 
perceniagCp it will he necessary to over* the ages this original vegetation, pressed 



FIG. 4-^K MAf'tllNB BIIOWN LN FIG. 3 REMOVRB THE DOORS WHEN COKE APPEARS AS SHOWN 
IN THE CENTER OVEN, READY TO PUSH 


between heavy layer.s of rock and sub- 
jected to heat, has been converted into 
what ib now termed coal. However, all 
of this vegetation ha.s not been subject- 
ed to the same treatment and probably 
some of It, while under the same heat 
and pressure conditions, has not been 
exposed to the treatment so long and, 
consecinently, the coals of today vary 
III physical and chemical characteristics. 

I’JciurniA' arc Similar 

\nalyses show that ihe (iriginal mai- 
ler from which coal was f'irmcd and 
the coals of today contain the same 
elements, namely: carbon, hydrogen, oxy- 

n, nilrogen. snljdiur and ash combined 
in widely ditTereiU proportions, .\nalyses 
also sliow lliat changing iliis vegetation 
from the flecayed ma.ss into coal, through 
the ageii'. les of jircssiire, heat and tinu*. 
consists of the elimination t»f carbon, 
hydrogen and oxygen in the forms 
of carbon dioxide and methane. In oth- 
er words, the analyses of various coals, 
from lignite up to anthracite or even 
graphite, show that the volatile matter 
and moisture have been gradually driven 
olT and file fixed carbon left behind. 
Fig. 1 .shows this clearly. 

’riiere is still another constituent of 
coal to be considered, and that is resin- 
ous matter by virtue of which coal 
cokes. Coal is an agglomerate of car- 
bon re.sidijum, humus bodies, resinous 
bodies and hydro-carbons in various pro- 
portions. Certain combinations of these 
bodies give the coal its classification, and 
in order to have a coking coal, the 
above bodies must be in correct propor- 
tion. If they are not, no co,ke results. 

The high volatile coal — commonly known 
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FKi. 5 THK HOT TOKK IS I‘U8IIED Ol’T BETWEEN THE flUIHES AND INTO HIE QI EXCTUNIJ CAR FOR REMOVAL TO THE QDENCHINO TOWER— THE 

DELIVERY WHARF IS VISIBLE BELOW THE ELECTRIC LOCOMOTIVE 


as r/rtj rodi— contains from 30 to 40 ^ivcs a differcni heat treatimiit. For inches wide, the coking: time necessarily 

per cent of volatile matter. It cokes instance, if a certain mixture of high will be different with a consequent dif- 

to a certain extent but the coke is and low volatile coals is hamlled in two ferein heal treatment in the two ovens, 

friable, has thin, soft walls and is (jvens, one 24 inches and the other 17 This difference in coking time will rc- 


porous. This coal is used in gas works 
where metallurgical coke is not ma<lc. 
The resulting coke from this coal usu- 
ally is lermcd ijas house coke. 

Coking coals have slightly less volatile 
malter hut give a better coke than that 
made from gas coal Imt the product will 
not carry a heavy burden. 

Mixinn /<o Qtmiitx 

Low volatile coal is somelinies called 
steam coal. This is the New Uivor or 
r(»cahontas (piality. Ti contains from 17 
to 22 per cent volatile matter, expands 
on coking, gives a dense coke and is 
nsed by mixing a certain portion wiMi 
the. higher volatile coals, to give the 
lesulting coke the proper qualities. All 
low volatile steam coals cannot he nsed 
in the manufacture of coke, but all low 
volatile coking coals can be used for .steam- 
ing purposes. Unless these coals contain 
the proper proportions of ht^nus and 
resinoi.s bodies, the resulting coke can- 
not he nsed f.or metallurgical purposes. 

It is obvious that coke made from 
either of the three mentioned coals will 
not give a coke that is suitable for 
foundry practice, but it has been found 
that a mixture of these will give an 
excellent coke, provided the mixture ts 
in correct proportion to suit the condi- 
tions of the heat to which it is sub- 
jected and the type of oven in which 
it is coked. A mixture of coals which 
in one oven with certain heats would 



give an excellent coke could not be used fl -THE RBCEIVINfl WHARF HOLDS THE COKE AND PERMITS IT TO BE PBD REflULABLY 

in an oven of a different type which hpon delivery belts that bun below 
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Fit]. 7~-Coke made of 100 per cent high 
volatile coal having approximately 28 per 
cent volatile waiter. The two pieces on • 
the left shozv coal coked in 
while the piece to the right shc^jt the | 
same coal coked in 30 hours. Thgy.short | 
coking time shows the effects of ^ high | 
heats in giving a fingery coke, cell I 

structure and much cross fracturil^^ The | 
coke made with longer coking tim/^shows I 
a better cell structure, less cross fracture j 
and a more hlocky coke. | 


I 


V ig. 8 * - Left — C oke 



the left. The piece to 


the right shows an end vieiv of the cross fracture. Note the fingery structure of this coke. 
Coke of this type dropped 6 to 8 feet will break into small picLCS. 


Fig. 9 — Right, above — Coke from a mixture of 70 per cent high volatile and 30 per cent loiv 
volatile of the same emit The addition of the 19 per cent low 7>olatile did not help the cell 
structure to any marked cxtuit but decreasea the longitudinal fradare. This did not prove 
to be a good metallurgical coke, the cell walls being loo soft. 


t: 

;r Fig. lO^Two pieces of foundry coke. 

The one to the left if made of (il) per 
^ cent high volatile Fittshurgh coal and 40 
" per cent Nerv River on 24dtour coking 

H time. Note that the coke made ivith this 

coal gave a great deal of cross fracture. 
' It held together ivcll and stood a fair 
V shatter test, The coke to the right is 
made from 35 per cent Pittsburgh coal, 
f 30 per cent high volatile gas coal and 25 
^ per cent New River, coked under the same 
A conditions as the piece to the left. The 
U one to the right shows less cross fracture 
1 and it is a better quality of coke, aP 
I though dense. The addition of the 30 
I per cent high volatile gas coal has elimi- 

I nated a great deal of cross fracture. 

1 

1 — — 
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suit in cither overcokcd. coke in the 
narrow oven or a mucli undercoked 
coke in the wide oven. 

Coal as received from the mines is 
usually what is known as nm-of-mine 
coal. This contains some tramp iron 
which is lost in the mines, pieces of 
slate falling from the roof of the mine, 
sticks, sulphur balls or iron pyrites* in 
various forms, etc. This coal which varies 
in size from dust up to lumps, a foot 
dr more in diameter, is placed on belts 
when received at the plant and is con- 
veyed to what is known as the breaker 
and cleaner. The breaker used at the 
l*rovidence plant consists of a large 
drum approximately 12 feet in diameter 
and 14 feet long. The shaft on which 
the drum rotates is on a slight angle, 
the coal inlet end being slightly higher 
ilian the refuse discharge end. The 
.shell of the d^um is perforated steel 
jdate and inside of it are lifting plates, 
which lift the coal to the top of the 
breaker, allowing it to fall on the 
screen plates below. This fall breaks 
the coal, allowing it to pass Ihrougli 
the U-'i-inch perforations into a hopper 
l)elow. Any tramp iron or exceedingly 
hard coal, sulphur balls, stones, .date, 
or other refuse gradually is worked to 
the lower end of the broakcr. where it 
is discharged into a chute which leads 
to a bin. This breaker is housed 'ii 
a steel casing which keeps in the dust. 
It is operated at approximately 12 rev- 
olution.s per minute. 

The coal, after passing through this 
perforated screen plate, falls into either 
one of two bins. One bin is used for 
high volatile coal ; the other for low 
volatile coal. 

Directly below these bins are located 
two mixing belts, which arc moved at 
different speeds, one approximately twice 
the speed of the other. The coal is fed 
onto the belts and the height of tlie 
coal streams on the belts regulated by 



ri(J. 11 -A RKRIKM Of nOTATINtS ULSKS TON- 

STITl TK TUB UKIZZLY OK AUTOMATIC 
8IUKKN Wllini BKfARATES FINE I*AU- 
TICLES FKOM FOU.NDUY OKAUES 

f ates. This gives the right proportions 
of high and low volatile coals rerjuired 
to secure the proper (jualities in the 
coke. 

This machine is ecpiipped with an elec- 
trical device, by which the belts are 
•-topped if the coal hangs up in one of 
the bins or if one of the coal bins 
becomes empty. In this way, the cor- 
rect coal mixture always is obtained. 

Prom the mixing belts, the broken 



1 

III 

II iiiiiiiiiiiiiiiiii 




coal falls directly into what is known 
as a hammer crusher. As it falls into 
the chute leading to the crusher, it is 
retarded by a paddle feeder, which al- 
lows only a certain amount of coal to 
pass into the crusher at one time and 
insures a steady and uiiilorhi Supply. 

The crusher consists of a row of 
steel bars or hammers, as they are 
called, fastened to disks which arc 
mounted on the -shaft of the crusher. 
These disks and hammers revolve at 
.'bout 800 revolutions per minute and 
drive the coal through a perforated 
steel .screen. The perforations are ap- 
proximately -JJ-inch in diameter. The 
perforated screen can be raised or low- 
ered so as to bring it nearer to cr 
remove it farther away from the edge 
of the hammers, and in this way in- 
crease or decrease the pulverizing ef- 
fect. 

The . crusher will pulverize the coal 
so that per cent of it will pass 
through a }4-inch square mesh sieve, 
and any ash which the coal may con- 

tain also is pulverized thoroughly and« 
therefore, the ash is put in a condition 
whereby it will tend to strengthen the 
cell wall instead of to decrease (he 
strength of the coke. 

After passing through the hammer 
crusher, the coal is delivered upon bclU. 
which carry it to the prepared coal 

bin directly over the ovens. From this 
bin the coal is drawn into a motor- 

driven charging larry, which carries four 
steel funnel-shaped hoppers. These hop- 
pers are moved into position across the 
top of the oven which is to be charged 
and coal is dropped into the oven 

through gates directly beneath. The 
charging equipment is shown in Fig. 2, 

The coke plant of the Providence 
fias Co. is one of the most modern. 
It is composed of 40 Koppers combina- 
tiem, cross-regeiieralivc, coke ovens com- 
plete with the latest and most modern 






PIG. 12 —AT niB I.KFT IS A SECTIONAL VIEW THROUGH THE COAL CIlAMnRK— AT TUB RIGHT— A SECTION THROUG:! THE IIEATINU CIIA.MBE1I. 

ADOVS-CKOS8 SECTION OK A BATTERY OF 0VEN3 
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]‘n/.^].^—Aht>rr--Lokr made leiih a 
mivturc of ^>5 fu'r (cut high volatile tfa-^ 
coal and .^5 t*cr ten/ Xc7i' Nircr on 1‘)- 
hour coking time. Xote that the coke 
is hhnky. It has a tioss fniitnrc 
7i'hich seems to divide the iuin 

three seel ions. Nevertheless this frai- 
tuic does not e.Ylend through the cohr 
and it held together tecll. 


iig. ]/ - AhoTc — Coke made from a mixture of 70 cent high 
volatile gas coal and 30 per cent loie I'olatile Xezo Niver coal. The 
lieatK in the ovens leere too high zeith conseiiuent finyery sttiutnre of 
the et»ke and irregular celt 



/*/</ ItH -Right 


i'olatile 

coal L\ 

t oked 

01 th'* 

1 o a 1 

mix! me 

i ontain. 

s a large 

percentage of 

li i (j h 
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(tnili and zehen 
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r e n is 

hot. .Some mat 

mix t art 

s zelien 

1 oked 

in one 



I'ig. 14— -A piece of coke broken in tzeo to 
sliote the irregular cross fracture obtained if the heats 
arc loo high and the tool mixture is not correct for 
the heat used. 


zeidth of oven zeill have a great deal of sponge, tehile 
if coked in a difterent type of oven the sponge zvill 
practically be eliminated. These pieces of sponge all 
haz’C to he picked from the belt as the coke is being 
loaded into cars: otlieneise the percentage of breece 
in the car zeitl hr extremely high 



I'tg. 15 — Left -~1 he result of using a 
high ash coal lehu h has not been pul- 
z'ericed 7 o make the resulting coke 
slioze t^e effect of a high ash coal and 
no piiU'eri-^ation. a small amount of 
anthracite bitikzKlieat screenings zeas 
added to the coal. Anthracite in coke 
gives the .uinie results as ash. Xote 
that zAicrezrr a piece of ash is seen 
in the coke, a fracture is started. If 
this piece of coke zeere dropped 4 feel 
it Zi'onid break into very squill particles. 

Tig. Ui — Right — The zvall end of 
coke of the same quality as that shozen 
in Tig. 13, above and at the left 
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equipment for handling an<1 preparing 
the coal and finished product. The 
ovens each have a capacity of 11.4 tons 
of coal and, as they arc* designed for 
15-hour coking time, it brings the total 
carbonizing capacity up to about 750 
tons of coal per day. This figure can 
be increased somewhat if necessary, as 
tests have shown that the coking time 
can be less than 15 hours. 

The ovens are 57 feet long iiisid**. 
face to face of doors, ami have an 
average width of 17 inches. The total 
depth of the oven chamber is 9 feet 
10*54 inches. The depth of the coal 
charged is about 9 feet. The oven has 
a capacity cif approxiinatcl> 4()0 cubic 
f ret . 

The heating walls of the ovens arc 
built of silica brick, which offers the 
best heat transfer. The face walls of the 
ovens arc clay brick, as is the floor and 
the larger part of the checker brick in 
the regenerators. \t the ends of the 
battery are two concrete pinion walls, 
which hold the ovens in place. These 
pinum walls are built monolithic with 
the oven pad. .so that longitudinally the 
battery is set in a concrete bo\ with 
the sides and t(»p removed. riicse 
(lid pinion walls also are held togelh r 
a I the top by long lie rods. The oven 
faces are held in place by bnck>ta\s 
set in the concrete at the .base and are 
held logetlier at the lop by cross 
rods. 

Comhimiiwu ()7'cns (’sni 

'I'lic ovens are designed to burn eillier 
coke oven gas or producer gas as fuel 
or, if necessary, a combination of tlie 
two gases. In the .summer, with a hm 
tleinand for f*)undry coke and a demand 
lor gas below that winch the ovens 
will produce in turning out the re<iuired 
eoke, the producer plant will he prac- 
tically inoperative and coke oven gas, 
after it has been cleaned, will he re- 
turned to the battery for healing. Re- 
verse the condition, 100 ])er cent gas 
is made to meet the demand and the 
e.xce.ss coke is used in the producers. 

I'ig. 12, at the right, shows a vertical 
cross-section through tlie center line of 
the heating flues. The I)-sfAped mains 
located in the trench on each side 
the oven are used for producer gas. 
The small round main located just above 
the producer gas main is for returned 
coke oven gas. The w'astc heal flues 
are located partly under the regener- 
ators on each side of the ovens. The 
air boxes or a combination of air and 
gas box lead from the bottom of the 
regenerator into the waste heat. Their 
functions wilt be explained later. 

There are 30 heating flues, each of 
which is connected to the regenerator 
below it by a separate port. The coke 
oven gas gun is connected into the bot- 
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tom of each one of these flues by a 
nozzle. The regenerators arc divided 
in the center, as are also the coke 
oven gas flues. A horizontal flue is 
located at the top of the vertical heating 
flues. The openings between the hori- 
zontal flue and the vertical flue can be 
adjusted by the .small sliding bricks 
as shown. These sliding bricks can he 
so arranged that a uniform dislributiun 
of heat is obtained throughout the entire 
length of the battery. 

Adjust hi //ii’ (ias 

(jas is allowed to burn only on one 
half of the battery for lialf an hour. 
The valves and damiiers are set a-* 
follows, with gas burning on the pusher 
side; The waste gas flue to the slack 
on the pusher side is closed by the 
stack reversing damper. The eokc side 
is open. This puts the suction on tlie 
eoke side of the battery. The air valves 
on lop of the air lioxes which connert 
th<‘ bottom of the regenerator to the 
stack flue are open on the pusher side. 
'Ilie gas cocks are open on the pusher 
side, alhiwing the gas to enter the gas 
gun, then pass through the noz/le.s io 
the base of the heating Hues on the 
pusher side. Here the gas meets the 
air whieh has been drawn through the 
o|»eniiig in the top of th»* air box into 
the regeneralor. where it heeomes heat- 
ed. and hums up through the vertical 
flues. Jiisl enough air and gas i.s al- 
lowed to enter the flue to give cninplete 
eonihustioii in the vertical flues, no eoin- 
husiion lietng allowed in the horizontal 
flue. The waste gases or products of 
ciJinhustion pass along the horizontal 
flue down through the \ertical flues on 
the coke side, through the regenerator, 
where they heal iij) the checker brick, 
and through the air box on the opposite 
side (the damper on the top of which 
is cl(»sed ) and then into the waste g.is 
stack flue tt» the stack. At the end of 
the half-hour period, the damt>eis are 
reversed and tlie gas is burned on the 

coke side. 

Fig. 12, at the left, show.s a longi- 
tudinal cross-scctitui through the bat 
lery. This show's the regenerators un- 
derneath the ovens, the healing flues 
and coke chambers. 

When producer gas is used, etch .ilter- 
natc regenerator is used for air or 

gas and each regenerator is divided 
by a thill wall. 'Htis thin wall facili- 
tates the adjustinent of the air into 
the heating flues on each side of the 

oven chamber. By this arrangement 
there is a heavy wall between the re- 

generator which has producer gas in it 
and the regenerator which contains coke 
oven gas. Producer gas, having a low 
heating value per cubic foot, must be 
regenerated before it is burned in the 
heating fltie.s in order to obtain the he.st 
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result.s. When heating with producer 
gas. the process is similar to that of 
coke oven gas with « the exception that the 
air boxes which lead the producer gas 
into the base of the regenerators have 
an additional damper, which closes the 
passage between the air box and the 
waste gas flue, and the dampers on top 
of these air valve.s arc bolted down. 
The air valves used for the air are 
the same as when coke oven gas is 
used. 

The iipiier drawing in Fig. 12 show.s 
a cro.ss section through thv regenerator 
and the coal chamber. It shows charg- 
ing lioles through which the coal is 
dropped, collector main at the right side 
ami tin* offtake jiijie which leads the 
gas from the top of the coal chamber 
into the collector main. 

The air and tlu gas entering the heat- 
ing fines ma\ be adjusted to obtain a 
shoit flame or a long flame, ilicreby 
tins area of heating can be raised or 
hnvered, so as to keep the bottom of 
the oven hot with the top cold, or the 
flame can he gradually raised so as to 
place the i>oint of heal application at 
any desired point. By adjusting the 
sliding brick at the top of the flues. 
ii the center of the oven .«hows cold, 
niou- gas anil air can be drawn through 
the flues opposite the cold part and the 
licaL** of these flue.s thereby made equal 
Io that in the remainder of the flues. 
Therefore, it is ohviou.s that with this 
lype of oven, the regulation of the 
heat always is under the control of the 
operator. 

C ooled at the Top 

7'he location of the horizontal flue 
below the top level of the coal insures 
A cool to|» and, therefore, a maximum 
h>-I)roduci recovery from the gas is 
nhiained. 

J''ig. 2 shows the lop oi the ovens 
and the siandjiipes which lead the gases 
from the ovens into the collector main. 
Fig. 5 show's the combination pusher, 
lewler and door extractor. This ma- 
chine IS used to level off the coal after 
it is dumped into the oven. This level- 
ing i^ necessary to provide a space above 
the top of the coal which allows free 
passage for the gas away from the 
coke. A heavy ram is used to push the 
coke out of the oven. This ram is 
about 70 feel long and pa.sses through 
the entire length of the coking cham- 
ber. The door extractor is used to lift 
the door from the oven previous fo 
pushing the coke out. 

The coke in the oven after the door 
has been removed ready for pushing is 
indicated in Fig. 4. Note the parting 
line at the center of the oven. The 
coking process will be explained later 
and the reason for this parting line 
given at that time. Fig. 5 .shows the 
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coke side of the ovens, the door ni:' 

chine in the act of taking off a door 
and the coke ^^iiide whicii is placed 
in front of the oven to be pushed to 
confine the coke as il is pushed across 
the bench. This alsr» shu>^s the quench- 
ing car ready to receive the coke as it 
is pushed out of the oven. An elec- 

tric locomotive IS used to convey this 
car from the ovens to the quenching 

station and back again to the coke^ 

wharf, which is shown just to the left 
of the picture at a point just opposite 
the electric locomotive. The gates 
shown in Fig. 0 hold the coke on the 
wharf and when open allow the coke 
to slide onto a feeder, which feeds the 
coke upon a belt. The belt, in turn, 
leads the enke to the foundry screening 
station, where a rotary grizzly or screen, 
consisting of disks, .spaced 2yj inches 
apart, rotating on a shaft, convey the 
coke across, allowing the small particles 
to drop between the disks. Only coke 
which is larger than 2^ inches in diam- 
eter passes over this grizzly. Fig. 11 
shows the grizzly in action. 

The Cokitiij Process 

As stated previously, the walls of 
the coal chamber are heated by burning 
gas in the heating flues and this heat 
is transferred through the wall and into 
the coah which has been charged into 
the oven. When the coal touches the 
hot wall, it starts to melt. It does not 
burn, but melts forming a tarry, pitchy 
mass, approximately ^-inch in depth. 
This tarry mass seems to insulate the 
coal in the center of the oven from 
the heating wall. Further heat being 
applied to this tarry mass boils it and 
the boiling drives off the volatile mat- 
ter, leaving behind the coke. This, as 
has been explained before, is due to 
the resinous, humus and carbon con- 
stituents of the coal. As fmther heat 
is applied this tarry partition moves 
in toward the center ot the. oven. The 
gas being driven off passes through 
the coke which has been left be- 
hind and the hydrocarbons passing 
the heated coke deposit more carbon 
onto the coke cell walls. 

This process tends to build up the 
cell wall and, therefore, on a long 
coking time, the walls are thicker hut 
softer. On a short-coking lime, the 
walls arc thinner but .somewhat harder, 
due to the difference of the clepositioii 
of the carbon on the cell walls. This 
prpccss takes place until the tarry masses 
meet in the center of the oven, 
completing the coking of the coal 
charged. This parting line was vis- 
ible in Fig. 4. The speed at which 
this tarry partition travels inward 
varies with the heat application and also 
with the width of the oven. The rate 
is somewhat less than J>^-inch per hour 
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or a total coking rate of less than 1 
inch per hour. On some of the modern 
ovens, this time has been shortened quite 
a good deal. 

When the coke is pushed from the 
oven and slides into the quenching car, 

is red hot and must be queiiclicd or 
il will burn, due to coining in contact 
with the air. The car of hot coke i^ 
pushed under the (|uenchiiig staiKUi, 
where approximately 5000 gallons of wa- 
ter is <Iashcd «)ver the entire mass. 

Just enough water is sprayed on the 
coke to quench only the cuitside, leaving 
the inner part hot. The larger pieces 
of coke, if broken open just after 
quenching, will be found red hoi on 
the inside. 

.After <iuenching. the car is allowed 
to stand a .^^ew minutes to drain off the 
excess water and then the coke is hauled 
to the coke wharf. Ou the Cf»ke wharf, 
the coke is allowed t*i stand for a few 
minutes while the excess water is driven 
off of the outside of the coke by the 
heat which is still retained in the center. 
With this method of quenching, coke 
may be obtained with less than of 1 
per cent moisture. However, can; must 
be taken not to underqucncli the coki*. 
for should it be loaded very soon after 
it is placed on the wharf, some of the 
larger partules may break in two hi 
passing into the railroad car, exposing 
the red hot center to the air, and thus 
start a fire in the car. 

Foundry coke that had been quenched 
properly was left in the storage pile 
over a year, expo.sed to rain, snow and 
ice. This coke when analyzed was found 
to contain only 6 per cent moisture. 
If coke is quenched until it is cold, the 
inner cells will draw in water which 
cannot be driven off by air drying, but 
if quenched a.s above, the inner cells 
will he dry, and if submerged in water 
will not absorb water and, therefore, 
it will dry readily if exposed to the air 
while ill storage. 

A good metallurgical coke will have a 
metallic ring to it unless it contains 
a large number of cross fractures. 

Ill a cupola it is desirable to burn 
the coke to carbon dioxide (CO^,) as 
fast as possible ; combustion to take 
place where it is in contact with the 
inm. In theory, if too small a coke 
is used, a^great deal of carbon monoxide 
((’O) will be formed in the upper pan 
of the charge by the action of the car- 
bon dioxide (CO^) on the carbon of the 
coke in the upper part of the charge. 
This carbon monoxide (CO) which is 
generated passes up through the cupola 
and wilt burn at the top with a bluish 
flame. This condition also arises when 
the Coke used is too soft. Excess of 
blue flame at the top of the cupola then 
indicates one of two things: too small 
a coke or too soft a coke or possibly 
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a combination of both. Excess of blue 
flame is actually a good indicator of 
losses due to the formation of too much 
carbon monoxide (CO). 

If large pieces of coke arc used in 
the bottom of the cupola, the surface 
exposed to the air for combustion will 
be greatly reduced, and the efficiency 
of the cupola will be reduced, as the rate 
of combustion is slower than it would 
bo with smaller pieces of coke. 

If the coke is soft, naturally large 
pieces must be used to carry the burden, 
hut if the coke is of the correct struc- 
ture, smaller pieces can be used, which 
will give greater surface and, conse- 
quently, better efficiencies. 

There is another point with respect 
to the large coke. These large pieces 
or blocks of coke all have points, cor- 
ners and loosely connected particles at- 
tached to them, and when coke of this 
kind is dumped from the car to thr 
storage yard, transferred from the stor- 
age yard to the foundry and then 
dumped from the charging floor into the 
cupola, these smaller particles are 
knocked off and are practically lost as 
far as fuel for the cupola is conccrncvl 
Care must then be taken to obtain a 
good, fair sized coke of a firm texture, 
free from fingcry structure. 


Te&ching Management 

The Pennsylvania .State College, 
State College, Pa., will hold its sum- 
mer course in Industrial Organization 
and Management, Aug. 9 to 15. This 
year will be the fifth consecutive ses- 
sion of the course. The purpose of 
the instruction is to assist men in the 
development of their positions, to 
broaden their vision of the possibili- 
ties of the .science of management, 
and to illustrate to the student by 
practical examples the most effective 
methods of modern organization. 


Starts New Furnace 

Steel now is being melted by the 
Hlack Steel h Wire Co., Kansas City, 
in a lO-ton open-hearth furnace with 
a maximum output of 30,000 pounds, 
installed I:^ the McLain-Cartcr Fur- 
nace Co., Goldsmith building, Milwau- 
kee. The .steel is being poured in 4, 
6 and fl-inch ingots for rolling into 
rods. It is expected that the 4-inch 
ingots, after being cast will be rolled 
into rods with only one heating. The 
Black Steel & Wire Co. specializes in 
the manufacture of wire, wire rods, 
etc. 


R. K. Morse recently has been ap- 
pointed western manager for the Mil- 
w'aukee Electric Craife & Mfg. Cn., 
with offices in the Pittock block, Poit- 
land, Oreg. 



Variables Bias Malleable Tests 

Tbe Relation Between the Tensile Strength and the Percentage of Elongation 
and the Diameter of Rough and Machined Specimens is Shown 
in Graphically Expressed Data 


BY H. A. SCHWARTZ 


C HAT machining greatly 
weakens malleable cast iron 
is a wide-spread though 
not necessarily correct be- 

lief. In justice to the engineer, who 
as a basis of design must know how 
nearly the specified properties may 
be attained in the sections ho pro- 
poses to use, the reasons for this 

belief should be investigated. If the 
belief is ungrounded, it should he 

discredited; if it is well founded, ihc iiecessar\ 
data to prove it snch .should be available. When 
.spccinients of malleable east iron of various cross- 
scctional areas, including both machined and un- 
inachincd specimens, are tested, a number of vari- 
able factors may influence the physical properties. 


area as cast may he relatively stronger 
from the same eau.se. 

4 Slower cooling in the larger 
cros.s-sections may precipitate primary 
graphite with diastrous results. 

5 The larger cross-sections may 
not be inechaincally sound due to 
shrinkage. This weakens tliern as a 
whole and also weakens the center 
as compared with the surface. 


cause prohibitive difliculty in speci- 
mens geometrically similar to the 
American Society for Testing Material^ 
specimen. Although this particular 
specimen is quite satisfactory in the 
sizi- called for in the specifications, 
in sizes much larger or much sniaUer> 
as would be the case in the wide 
range covered in this investigation, 
specimens geometrically similar would 
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FUi. I -PIMENSIONS OK TKBT Hl'BLlMhNS AS CAST KIU. 2 UKSVLTS OF TESTS ON SFECIMKNS UKOrNU UEKOUE ANNKAblNti 


For convenience in referring to these 
variables in the paper, they are listed 
and numbered below : 

1 Decarbonization may strengthen 
the surface metal. 

2 The surface metal may be 
stronger than that at the center, due 
to the effect on the grain structure 
of the rate of cooling in freezing. 

3 Specimens of small cross-sectional 


Paper read by H. A. Sehwarti at tbe twenty- 
third aimiial Deetlng of the Amerlean Society for 
IVwtlDg MaterJalf in AAwy Park. N. J.. Jana 22- 
29. 1229. 


6 The machined specimen, owing 
to its uniformity of cross-section, will 
yield apparently better results, particu- 
larly as to elongation and reduction of 
area, than a rough one. 

A course of experiments was planned 
which should permit of comparisons 
between specimens as nearly similar 
in respect to five of these factors as 
possible in order to test the effect 
of the remaining variable. 

It was evident early in the in- 
vestigation that variable No. 5 would 
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not be satisfactory. Preliminary ex- 
periments were therefore conducted 
to determine the best design of speci- 
men, gate and feeders to insure sound- 
ness. It was assumed that the de- 
sign producing from a given metal 
the strongest and most ductile bars 
with the ]ea.«if variation as between 
triplicate specimens was that most 
conducive to soundness. About 3500 
bars from some 5G0 heats were broken 
in the course of a preliminary in- 
vestigation. As a result a set of sped- 
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nu*n.s cast to the form and dimensions urcatesl pos.sihle uniformity throughout specimens was omitted for it was con- 
shown in I’ig. 1 was decided upon the scries. After annealing, the ground sidered unsatisfactory, 
and gatt'd at. the results of the pre- ^pecimen^ had, of eourso. increased The tests show clearly the decrease 

litninury test indicated as best. Van- about tme per cent in diameter, 'the in strength and ductility with increas- 
able No. 5 is thus eliminated from third or rough set of annealed speri- ing area of cross-section and show 
consideration. mens v\as then turned to the same also that decarbonization somewhat 

From this jiatti'm equipment, a diameters as the corresponding mem improves the material, mainly in due- 

number of specimens of each size hers of the series that had been grouinl tility. 'Fhe fact is also brought out 
w.ere east from metal of the follow- to size. The two htiished series weie that the surface metal, as cast, irres- 
ing composition: (7arhon, J.44 per cent; thus exactly similar to each oilier pcctive of decarhonization, is superior 
silicon, 0.76 per cent; manganese, except as to the elTect of the first to the interior metal. It is further 
0.180 per cent; phosphorus. 0.160 per variable. The series ground to size shown that these dilTcrences, though 
cent; and sulphur. OOW per rent, before annealing was exactly similar well defined, are not so great as to 
ICxamination of the largest specimens i<» the iininachined series, except as warrant the old assumption that mal- 
disclosed the absence of graphite, thus to the elfect of the second and third leahle iron owes all its virtues to the 
eliminating variable No. 4 'riie carhmi variables, which are related, and some ilecarhonized skin, 

content of the metal removed by re'.idiie of the eiTect of the sixth vari- It can he .shown that the graphs 
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machining wa.'» determined and ran able which could not he completely guen are nearly efpnvalent to the 
from 0.0*) to 0.15 per cent. overcome. Kaeh senes within itself equations shown in the table on page 

The molds were made h\ a liiglil> was alike, except with respect to the 5J0 in which d is the diameter in inches 
‘killed man, so that all the specimens third variable. :\u intereomparison ol the specimen as te.sted. 
were unn.sually free Irom surface of data from the three series should Within the limitations of accuracy 

defects. J he best one of each size therefore permit of conclii''ions as to of the mAliod used for its mea.siire- 
\vas set aside tor use wi'hout ma the relative effect of the first three ruenl, the yield point may he said to 
chining. The coiiseqiienre of variable vanabh'si l)e nearly constant. Compari.son of 

No. 6 was thus minimized as far The study i>f the gating problem the reduction of area is omitted, first 

as possible, thongli it of course can and the production of acceptable bccaii.se the determination can not be 
not be entirely overcome specimens w'as the most difficult part made on cast specimens, second hc- 

One specimen of each size was then of the problem, occupying about six cause the two graphs do not follo\^' 
ground for its entire gage length to months of experiment. curves of similar c(|uation, and third 

a duimcter Js-inch les.s than its nonii- 'I'he specimens were tested in ten- because the determination is not corn- 

ual diameter as cast. This involved the >ion. riic results obtained are shown mcrically applied to this product, 
removal of a little over i\i-inch of the graphically in Figs. 2, 3. and 4. In The tensile strength of rough spcci- 
surface metal in most cases. the absence of a .suitable extciiso- mens and the elongation of speci- 

The set of specimens originally re meter, the yield point was determined mens machined after annealing de- 
served, the ground set and an ad- by the divider method; .so the re.siilts part somewhat more - from the calcu- 
ditional rough set were then annealed are none too accurate. Determination lated values than the other data, 
under conditions which as.sured the i»f the reduction in area of immachined The effect of decarbonization alone 
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on tensile properties may be obtained 
by subtracting equation .5 from equa- 
tion 2 and is a decrease of 4000 — 789 
iP pound per square inch in tensile 
strength and 5—029 jier cent in 

elongation An attempt to compare 
equation 1 with equation 2 must in- 
clude considerations of the fact that 
specimens of diameter ct in e<iuatinn 
2 had a diameter d -f- 0.125 in equa- 
tion 1. The graph for tensile strength 
plotted from e<|uation 1 intersects 
that plotted from equation 2 at a 
\alue of d (as cast) of about 0 9 per 
cent. Thus, a bar annealed with its 
original surface is strongei than one 
annealed after grinding if the original 
diameter is less than 0.9 inches, ami 
weaker if the diameter is greater, 
'rile varia thill is from 2700 pounds 
stronger to .^200 pounds weaker in 
the range investigated. The elongation 


Is always le.ss for a east specimen, 
the range being from 2 per cent le.ss 
at a cliame’er of incli to 5 pei 
cent less at a diameter of 1 inch. 

'rile crossing of the two grajihs 
for tensile .strength is of course due 
to the .superimposing of (wo effects, 
that of the chilled surface which is 
beneficial and that of the rough 
surface which is harmful. The former 
predominates in small, tli^ latter in 
largo specimens. 

For the use of the designer, the 
difference in strength and elongation 
of .specimens east to size and of speci- 
mens machined to the same size is 
.snnmiarized in Fig. 5. 

The exact numerical data in the 
present experiment hold true, of 
course, only for the particular metal 
and heat treatment involved. Some 
generalizations are, however, probably 
justified and may lead to the fol- 
lowing conclusions of general ap- 
plication : 

1 Decarbonization has a favor- 


able influence upon the strength «ind 
ductility of the product. 

2 The effect of quick cooling in 
freezing on the surface metal of a 
casting is such as to improve the 


strength and ductility of the jiroduct 

3 Roughness of surface of a cast 
specimen apparently decreases tin- 
strength and r.specially the ductility. 

4 The ultimate strength decreases 
with increasing diameter of section by 
an amount proportional to the cube 
of the diameter. 

5 'Pile elongation decreases by an 


anioiml propoi tional to the 2'.? power 
of (lie diameter. 

6 The combined effect of all three 
of the preceding variables on strength 
amounts to aluuit 700(t t>omui‘' per 
square inch for sections Jij inch in 
diameter or less, and becomes . negli- 
gible at (liamelers of inch or over. 

7 Tlio eomhinod effect on elongation 
is about 3 per cent for small speci'e<Mis 
and negligible tor diameters above 

inch. 

8 The yield point is appairntly not 
affected by any of (he variables in 
vest iga ted. 


Appoints New Secretary 

W. Hollingsworth, formerly secretary 
of the British Society of Heating and 
Ventilating Engineers, has been ap- 
Iiointed general secretary of the Insti- 
tution of British Foundrymen, to fill 
the vacancy caused by the resignation 
of Capt. Alexander Hayes. The ap- 
pointment was made at a meeting of 


the general council held in York re- 
cently and is subject to confirmation 
by the inembers. 

The main olfice of the Institution 
of Brilisli Foundrymen is at Bessemer 


house, .Adclphia, London W. C. 1, W'hcre 
the secretary has his headquarters. 

i\lai Riddell, inemhcr of the firm of 
Watson Gow & ( it., ironfounders, Fal- 
kirk, Scotland, was nominated for the 
olhcc of president by the general coun- 
cil at the same meeting. The election 
will take place at the annual convention 
which will be held at Glasgow Aug. 
27, 28 and 29. 

The Inslitution of British Foundry- 
men has been granted a royal charter 
wdiich it is hoped will be completed in 
time for the meeting in August. The 
‘.teady grovvtii of the society continues 
and tlic inimhership approaches 2000. 


Acquires Ring Pl&nt 

Pile Detroit Piston Ring Co. has 
IMirchased the Plymouth, Mich., plant 
of (lie National Foundry & Machine 
( o.. S'psilanti, Mich, and will operate 
uiuler the name of the Detroit Ring 
(.‘.isting Co, Plymonlh. Mich. 'Phe 
foniidi} will employ 40 rnolders, 
specializing on lings which will be 
machined at the main plant. Detroit. 


Consolidates Interests 

Phe Gillespie Mfg. Co., Gillespie 
Motor Co., Broker- Eden Co. and the 
tiillespic Foundry Co. have coiisoli- 
rlated under the name of the Gille.s- 
pie F.den Corp. to produce wa.shitig 
machines and all the component part«i 
lequired. The oflicer.s are T. H. 
Gillespie, prc.sident; F. J. Nash, secre- 
tary, and H. .S. Hart, treasurer. 


The Racine Furnace iS: Foundry Co., 
Raciiic. Wis., recently has been formed 
from a reorganization of the Osborne 
('asling Co., of that city. Capital 
slock of the company has been in- 
creased to $60,000. The oflicers of the 
company are Charles G. Holme.s, presi- 
dent: John H. Osborne, vice president, 
and William F. Stremke, secretary. 


The Lycoming Foundry & Machine 
Co.. Williamsport, Pa., has changed 
it.s name to the Lycoming Motors 
Corp. and tinder this designation will 
continue the manufacture of auto- 
mobile motors. 
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Bill Admires That 
Master Craftsman 
Benvenuto Cellini 


BY FAT DWYER 


1 1 I 
* 



F \VF were t(i believe all we 
hear, which indeed would be 
a calamity, we could trace 
all our actions and physical 
characteristics to hereditary influence. 
Some learned authorities claim that we 
inherit everything from the color of 
eyes to wooden legs from our an- 
cestors. Other e«iually learned and 
spectacled gentlemen are inclined to 
hedge a little and hesitate to give their 
unqualified approval to such items as 
peg legs, false teeth and glass eyes. 
They never hesitate to rush into print 
on the slightest provocation, airing 
their views on the subject. In justice 
to these learned savants it must be 
admitted that they are wise in their 
generation and always preface their re- 
marks by one of the two standard 
phrases which are always left st.^nding 
in all w'ell regulated newspaper offices: 
‘Tt is claimed on competent authority/’ 
or “It has been stated by those in a 
position to know.” 

1 have always been inclined to doubt 
the hereditary theory. None of my 
ancestors, so far as 1 have been able to 
gather from a diligent perusal of 
Burke*s Peerage or Who's Who to say 
nothing of that other standard work 
yich is Pich, ever so much as saw the 
inside of a foundry. Yet I drifted into 
the business at a lender age and ab- 
sorbed foundry lore, plumbago dust 
and sulphur fumes from open sala- 
manders as naturally as if my remote 
ancestors had been accustomed to grub- 
bing castings out of the sand every 
morning instead of wearing the hair 
off their toes grubbing potatoes out of 
the soil of the “Old Sod.” 

The clinching and final point against 
heredity lies in the question of clothes. 
When I was a little boy I used to get 
a new suit ever so often— not to be 
too specific. Now that those day.s have 
gone by and I am become, thanks to 
my foundry training, indifferent to the 
opinion of others on the subject of 
clothes, 1 don't mind admitting that 


T llieti had a gentle, hashful and retir- 
ing disposition. 1 suffered agonies on 
the first few occasions on which I wore 
a new suit, even from the comments 
of friendly clisposed acquaintances who 
commented on the quality, style and 
jirice of the apparel. I would take a 
ronnd-abont way to church and school. 
When 1 approached them in the morn- 
ing or my own house at night I would 
scuttle in at the door like a rabbit. 

Now if there was anything in this 
heredity theorx. bashfulness and a re- 
tiring dispo'iition should be a prom- 
inent characteristic in my children. But 
IS it? It is not! When they get new 
clothes they do not care who knows 
it. The novelty of being decked out in 
new and shining raiment may have 
.some bearing on the question but I 
think that evidence may properly be 
ruled out as being irrelevant to the 
subject at issue. One lu.sly young hero 
who IS 5 years old and therefore in a 
position to form his own opinion on 
nearly any subject found himself 
trimmed up last Sunday in a new suit 
which included braces and pockets in 
the pants. Our immediate neighborhood 
was too restricted an area to do justice 
to such magnificenee and he suggested 
that I would be conferring a favor on 
mankind in general if I should take 
him for a stroll in the park. I as- 
sured him that nothing would give me 
greater plea.surc than to accompany him 
and shine to a limited extent in his re- 
flected glory. 

We strolled in the park for awhile 
and then sat on one of the stcp.s of 
the art museum in the vicinity of 
Kodin’s bronze statue, The Thinker, a 
gentleman who as you know wears no 
clothes. I was idly speculating on 
what he probably was thinking about, 
when Bill came down the steps and 
took a seat along side us. I asked 
his opinion of what our bronze 
friend was turning over in his mind. 
Bill said that probably he was con- 
gratulating hitn.self that he did not have 


to shoot hi.s whole pay check every 
month for enough clothes to pass 
muster with the rest of the Willies. 

“'Pis a tine piece of work, though,” 
said he. “Do you know whenever 1 
see one of these big statues I regret 
that 1 never had the opportunity of 
working in one of those old European 
foundries where they made that kind of 
castings. A short time ago 1 read the 
biography of one of the most famous 
of the old birds connected with the 
foundry industry, Benvenuto Cellini 
and, say, he certainly was a master 
craftsman. Tine hook, of course, was 
a translation from the Italian and 1 
am afraid the translator had a bet- 
ter knowledge of the Italian language 
than he had of foundry pracliee. He 
gives several of Benvenuto's question- 
able exploits as a bravo and gay 
Lothario with the minutest detail but 
in translating the artist’s description 
of how’ he jircparcd the molds, melted 
the metal and poured the castings for 
some of his famous statues, for the 
most pari he is delightfully vague and 
only mentions the points which would 
be apparent to the most casual ob- 
.server. The -mbltitudc of little inti- 
mate, practical details which would 
appeal to men familiar with foundry 
practice are sadly lacking. 

In only one instance does the vol- 
ume: treaty in detail of any specific 
job and then the de.scription is con- 
fined mostly to the trouble our hero 
experienced in melting the metal for 
a large figure which he had molded 
and then buried in the floor. From 
the meager details available it appears 
that he employed the lost wax process, 
a process by the way which is still 
employed extensively among manu- 
facturers of statuary and ornamental 
bronze castings.” 

“I know all about it,” I said. “I 
read a description of .the process in 
The Foundry.” 

”I remember reading the .same story 
you arc talking about,” said he. “The 
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illustration showed a -model of a 
Rocky mountain sheep or a billy goat 
being used for a pattern. In that method 
you are talking about, they make a 
master mold out of plaster of paris 
and then make as many duplicates 
off it as are necessary. In Benvenuto's 
time they only made one mold and 
therefore if anything went wrong with 
the casting process it meant that they 
not only had to make a new mold but 
they also had to prepare a new pat- 
tern. 

“Cellini first made a clay model to 
a certain scale compared with the size 
of the proposed figure. By this it 
will be seen that nioldcrs in those 

days were artists and all around me- 
chanic^. After the clay model was 

finished he weld- _ ^ 

ed together sev- 
eral pieces of bar 
iron to serve as 
a core iron. The / j 

core iron was set jm I 

up on a founda' / I 

tiori in a pit in f fl l f ^ 

the foundry floor \ 

and a rough core jjljly 

core built u p ifllLlIf ■ 

bricks and loam 
conforming to the 

contour of the proposed figure. A thick- 
ness of wax equal lo thfe desired thick- 
ness of metal was then built on the core, 
the outside surface t)f the wax being 
modeled to form a replica on an en- 
larged scale of the small clay model. 

“rommencing at the bottom a thin 
coating of fine slurry was painted on 
to the wax, a coaling of loai»i laid next 
to that and then a wall of brick be- 
hind that. The building was gradually 
carried up until the entire figure was 
enclosed. Wax slicks were attached 
at various points and carried up 
through the brick work all converging 
at the top into a common basin which 
w^as destined to receive the metal. An 
opening was left under the bottom 


communicating with the interior of set. His faithful old landlady aroused 

the hollow core and after the mold Ben and told him if he didn’t get on > 

was completed a charcoal fire was the job all of his work would bw 

built in the opening and another fire ruined. Did that cure his fever? Til 
built around the outside and both of say it did. He came into the foundry 

them kept going until all the wax had in two jumps raving and roaring 4tke 

melted and run out and the mold some of his modern prototypes, but 
was thoroughly dried. The opening with greater cause, and he certainly 
at the bottom and the pit surrounding got action. He sent for all the pewter' 
the mold was filled w'ith sand and dishes in the hou.se and threw them 
rammed firmly to into the pot. H« 

withsiatid the lat- 0 sent some of his 

oral pressure of the across the 

metal while the street to a bake 

mold was filling. where they 

The metal was melt- • ’ (- grabbed a qnanti'- 

ed and poured into f 

the basin at the f wood. He started 

top from wlience it jflp \ a fire under the 


rammed firmly to into the pot. He 

withstand the lat- 0 sent some of his 

oral pressure of the across the 

metal while the street to a bake 

mold was filling. where they 

The metal was melt- • ’ (- grabbed a qnanti'- 

ed and poured into f 

the basin at the f wood. He started 

top from wlience it \ a fire under the 

^ ^ ^ getting his met- 

j ft \ m \ al liquified agatn^ 

r \ ** 

^ /llY I perfect condition 

) •** \ as he would have 

^ ^ 

'■■■■* I ^ ' ■■ - ^ 

uiM. IN CLOSK ruuxJMiTv TO KEAt. TUopoHT siderable portion 

was stuck to th^ 

was conveyed and di’jtributcd to the dif- .'•ides of the pot. However, he took a 
fcreiit parts of the iiiola through the chance, the same as molders always did 
channels left by the wax slicks. and always will, and poured the casting,. 

“There was no law against overtime There was not a drop left in the basifi 
in those days and Ben hud worked and he was afraid he had poured th6 
night and day on the job, with the casting short but when the casting was 
result that by the time the mold was stripped it was found to be perfect ' 
finished he had a high fever and was with Ihe exception of one little place 
all in. He supeririteiulcd charging the down near the bottom where the mcttl 
furnace and then wont to lie down, had been too dull to run. 
leaving orders to he called as soon as “CBd Ben had one characteristic 
the motal was molted. While he slept which shows that molders were the 
a terrific wind and rain storm arose same in those days as they arc now. 
w'hich lifted the roof off the furnace He never admitted that he lost « 
room. The helpers sheltered them- casting. In the case I have mcn- 
sclves as best they could and iieglcct- tinned he admits that he nearly lost 
ed the fire and the motal which al- this one, but as a further proof of 
most had been ready, commenced to the analogy between ancient and mod- 
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ern foundry practice, lie is riKht there 
with the alibi and places the blame 
on the furiKue tciuU-r. riie circiiin- 
siance afforded him an opportunity to 
show his 1 esoureefulness by burninj' 
a piece onto the defective part after- 
ward and he ^incs ibis feature <lue 
lironiuieiice. 'rakiiif^ it by and larj:^*- 
1 think you will have to ailniit that 
the Ancient and lloiunable An 
shows no sijL»ii of decadence and ibat 
iiiodern fonndr>nun are al)'y u;dii>M 
111 ^; the noblest Iraditimi^ ot tine cratl. 


"When 1 read that story it carried 
me back a good many years to a 
shop f worked in where an occasional 
l)ot of br.iss was melted in the black- 
smith forge. The mold.s were made 
in the lonmlry and carried to the 
blacksmith shop on a flat hand Inr- 
row J'lie pc»t was placed in mie ot 
the forge fires an<l charged with 
metal Some one bad to stand along 
side for an hour or more and keep 
tile coal bre bnilt up. A .seconci man 
was kept busy carrying slab-, of woorl 
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to make an additional hre around and 
over the top of the pot. It was an ex- 
pensive method but the castings were 
as sound and solid as any I have seen 
made b}' any process since." 

"If you would kindly give me a 
chance to say a word," I said, "I 
might say that f also have read Ben- 
venuto Cellini's biography and the only 
wonder to me is bow he found time 
in the midst of his lights and bis 
.iinonr^i to make any castings at all." 

*A’(Mi said it," s.iid Bill. 



G ORIC.S are jircijei ting forms <ii 
sand, eillier left in the mold 
liy ilie pattern itself and 
known as gieeii sand cores, 
Mf iTia<le separately in .i cnrcho.x and 
Kiidwii as flry ‘^aiid cores. 'I'lu* latter 
are dried before being |)laccd in posi- 
tion in the mold. A dry sand core vs 
empl yed lti produce a liole or recess 
of a peculiar shape or in a i»osition 
w’here it is imiiraclicable to make tlie 
mold of the necessary conformati<»n lu 
the use of the pattern alone Dry sand 
cores frequently arc employed \n niodif\ 
the shape of a paltein to simiilif) the 
molding prncc.ss 

Dry sand cores are composed of 
saml. bondeil artilicially and iMinmed 
in corebo.xes to form the desin'd shape. 
\fter the.se cores have been baked they 
are strong enough to vNilhstand con- 
siderable niiigh handling; but previons 
to baking they arc so wi’ak that they 
cannot he iMiidled vvitlionl being '•up- 
lioi’ted in some wax It lluMifori- is as 
iK'iessary for the paltiuiimaker to know’ 
Iiow the corebox is to lie taken off 
the core as it is for him to kimw how' 
the iiatlern is to lie «lrawn (Hit of the 
mold 

The torehoxes shown in the ilhisira' 
turn are examples of the nuthod nsii.dlx 
employed. The corelxix sliown in Fig. 


BY M. E. DUGGAN 

1 Is m.ide i«i halves .md that m Fig 
,i l.iose at two i.pposite corners 

I'licse boxe-, can he dr.iwn aw.iy lion- 
/onlalls from the cou s Iea\ ing them 
standing jiist as iliey w'cre made, cm an 
iron jilate, ready for remoxal to th(‘ 
core oven 

The (pu‘sti«m often is raised . When 
docs llie method shown in F'ig. 1 

cease to lie practical? In other words 
what is the greate.si length of 2-ineli 
.scpiare core that can he tlried on end? 
1 ha\e askeil this question of many 
patlcnimakei ' *'i<l reeuxed practically 
a different answer each time. Xo one 
si'cnis to li.ixe any dcliiiite xka on the 
subject flow is a patternmaker to 

kiKAV Ibe gre.iicsl length of eoie in 

m'dpoition to its diaiiKter or square 
that can 1n‘ diied on end. b'or example 
if h inches IS tiie limit of a certain 
di.'imeter cure for drxing mi end, it 

iniidx is wasting time and material for 
the p.iilernin.iker 1. make two lialf 
lioxts fur loies oxer th.it length. 

\ iMinmoii nit'tliod of ecmstriicling 
slali I'oiehoves is shoxvn in Fig. 3. It is 
m.ide loose at tin oppo'^ite corners, is 
liroxided with clieekeil-in joints ,md is 
desigiu’d to ]»e taken ,qiart befttre n*- 
moxal fimii the complele<l ci»re 1 xvas 
laiight to make voreboxis as illustrated 
in big. 3 whether for cores inch 



dc'cp or for lorc^ Id inches dei’p and 
whi ther one oi inaiiv cores were xvanted. 

W'lun thi'se coreboxes reaclied the core 
loom the coreinakev iiivariahly made 
one-piece e«irelu»\es out of them hy nail- 
ing the conier.s together. Instead of 
dr.iwing the lutx away horizontally in 

two halves he drexv it straight up in one 
piece. T learned from this that much 
()f the work lavished on this style 
of corebox is unnecessary. Since learn ^ 
ing that the one-piece corebox is prac- 
tical and preferred hy the coremaker I 
have made lumdred.s of them. 

The usual way to make a coreliox like 
that illustrated in Fig. 2 is to turn it 

out oil the lathe from a solid block. 
In my earlx tlaxs at tlic trade I made 

eorehoxes in that manner. Uoxvever, 
I learned later that eorehoxes of this 
any many other ile.sigiis can he cut on 
llie haiiilsaxv in about one- fourth the 
lime required to mak*' a turned box. 
'llie i»iece is dressed hi the required 
ihukness, the circle .struck on tlie face 
of the lilock', the saw table tilted to the 
reipiired angle, a saxv cut made on the 
line ./ and the center ent out to the 

required size. With a little saiid-papcM'- 
ing the jol* is linished. The joint // 

will re the saxv entered and carnc out 
can be ilrawn together and fastened 

with a few nails as at /*, in Fig. 2 



XJSIIAL C’ONaTRPrTION OF COttKBOXKS DESlfiNED FOR SLAB CORKS ANO tORKfl TO BB nRIBlJ ON END 




Fitting the Foundry to the Product 

EataMished Mackmery Manufacturing Company Draws From Its 
Past Experience m Building and Equipping New 
Addition For Castings Production 


BY PAT DWYER 



"Ml' I r .'.“•I'l " ■ ..iiii.i -i- cri. im./ir i , 


00 AY the tendency 
aiiitMij' nianutactiir- 
ers is to specialize 
as far a> possible, 
to roneeiitrate on one particu- 
lar product, and by a sy.stem 
<)f intensive methods, scien 
tificall> applied, to secure a 
niaximiiiii output with a mini 
mimi expenditure of lalior and 
expense. To .secure this result it iisiiallv 
is found necessary to in.stall .siiecial 
mechanical equipment ami arraiiKe the 
sequence of operations peculiar to 
the process so that the complete op- 
eration can be linished with the least 
number of motions and prtivide that each 
time the article in course of con.struc- 
lioii is worked upon it is passed aloiiff 
a little further toward it.s ultimate 
goal. A considerable amount of lua- 
ehinery is manufactured bv the ma- 
chine tool builders for fabricating dif- 
ferent materials on fairly well estab- 
li.shed .standard lines. The precision 
and accuracy of operation maintained 
!)>• these machines when in use insure 


a lar^ii output af high grade ])roduct 
r nd iiu itleiitalK reflect ertdii on the 
manufacturer who made them. 

Nearly all of the firms engaged in 
the manufacture of power tools carry 
a large list of stock sizes and designs 
of patterns from which they are pre- 
pared to furnish machines and in ad- 
dition many .of them maintain a staff 
of engineers familiar with their par- 
ticular problems who are willing and 
competent to design .special machinery 
to perform almost any di^ivMhat a cus- 
tomer may specify. 

The builders of this special machin- 
ery are placed in the rather peculiar 
position that while their machines en- 


able customers to standardize 
for larger production, they 
tlieiriselvc.s must treat each 
machine as a unit and pro- 
ceed with its manufacture 
along more cjr less untried 
lines. This factor to a great 
extent eliininate.s the po.s.si- 
hility quantity •t>*'oduction 
because many of the machines 
are ordered singly or in small lots of 
two or threr units and inaj' never 
he duplicated Kveii in cases where 
the order is duplicated it is nothing 
uncommon to find it accompanied by 
instructions lo make certain changes 
which in the great majority of cases 
makes it practically a new job. 

Owing to these and, perhaps, other 
reasons, the firms engaged in special 
machinery work have been slow in 
modernizing the building and equip- 
ment in their foundry department. The 
great bulk of the work made in their 
foundries requires the services of high- 
ly skilled men and of course the prin- 
cipal advancement made in foundry 
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practice in recent years has been in 
devising methods to secure increased 
production on repetition parts with un- 
skilled labor. The cost of installing 
the necessary equipment for doing that 
kind of work is quickly absorbed in 
the immense production but is entirely 
out of the question in a shop where 
the machines are ordered in units and 
not in thousands. However, there, arc 
some phases of the foundry problem, 
such as light, heating and ventila- 
tion which are common to every 
foundry and the improvements effected 
in these features in recent years may 
be applied with equal facility to any 
business devoted to the casting of 
metals. 

A new foundry designed by and 
erected under the supervision of Cle- 
ment A. Hardy, Chicago, recently has 
been placed in operation at the plant 
of the Defiance Machine Works, De- 
fiance, O. The peculiar conditions in- 
cident to the manufacture of the com- 
pany’s product, consisting to a great 
extent of special wood and metal 
working machine tools, were taken 
into careful consideration when de- 
signing the building and installing the 
equipment The present output is 
about 10 tons a day, but to allow 
for future increase the plant was built 
to function satisfactorily up to 20 
tons. The building is 132 x 140 feet 
and as may be seen by the illustra- 
tions. consists mainly of windows out- 
side of the end walls and the roof 
Most - of the sash sections arc top 
hung and may be adjusted to pro- 
mote circulation of air and help to 
keep the shop cool in the summer. 
It is heated in winter by a continuous 
system of steam radiators which ex- 
tend around the wall at the floor level 
and a supplementary row high up near 
the peaks at the two sides of the 
Pond-truss roof. 

General Shop Layout 

The entire floor of the building 
with the exception of two casting pits 
near one end of the main bay is cov- 
ered with a smooth concrete floor. All 
the molds made in this fthop are made 
in flasks ^and rolled over and the 
smooth, level concrete floor is a fac- 
tor in preventing the molds from 
warping and producing crooked cast- 
ings. The building is divided nat- 
urally into three bays by the two rows 
of columns supporting the crane run- 
way and the roof. The center bay 
is 52 feet wide and each of the side 
bays is 44 feet. The center bay is 
devoted entirely to ^lolding and clean- 
ing the large castings. One of the 
side bays contains molding floors 
and the chipping and grinding room 
white the other side bay covers the 
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coretnaking and drying department and 
the cupolas. 

The center bay is spanned by a 
10-ton electric traveling crane made 
by the Whiting Foundry Equipment 
Co., Harvey, 111. Additional hoisting 
equipment is provided by three col- 
umn jib cranes supplied by the same 
company; each one equipped with a 
Yale & Towne 1-ton chain block. Two 
of these cranes are situated opposite 
each other so that one crane swings 
past the end of one casting pit and 
the second crane swings past the other. 
These cranes arc employed in many 
ways but their principal purpose is for 
handling auxiliary ladles of iron when 
pouring long castings or castings 
which are too heavy to pour with 
one ladle. 


of the flask but sometimes as in the 
present instance, on account of the 
cope not being deep enough to ac- 
commodate the cope half of the pat- 
tern it was necessary to keep the par4* 
ing line of the pattern about 6 inches 
below the joint of the drag. The deep 
lifts at each end are taken care of by^ 
casting light open sand plates corre- 
sponding to the shape of the parting 
at the end of the pattern. These 
plates are provided with two screw 
bolts long enough to reach beyond the^ 
top surface of the cope. These plates^ 
are set on the parting before the cope 
is lowered into place. Sand afterward 
is rammed over them in the usual way 
with the exception that no gaggers or 
soldiers are needed. When the cope 


necessary jn building these piers anii' 
adjusting the cope so that the 1^'' 
is evenly, distributed, otherwise it f# 
likely to slip after the crane has be^^' 
removed, with disastrous consequent^' 
to whoever happens to be working 
underneath. The solid concrete floor 
mjich better adapted for securing, 
a afitn foundation for piers ' built up 
in this way than the ordinary sand 
floor with its many and uncertain 
hard and soft spots. 

None of the molds is skin dried 
thp^ larger ones are surface nailed 
aktei^vely and poured from the bot- 
tom' through gate cores. Delicate pro-, 
jecting bodies of sand frequently afe 
taken care of by fitting dry sand cores 
into the pattern and ramnflng them 


The casting pits arc concrete and 
each is 4 X 8 X 15 feet. Five steel 
rings equally spaced are anchored 
in the bottom along each side. They 
are used for attaching^ the ends of the 
long bolts employed for binding the. 
molds together before they are poured! 
The type of flask used on this class 
of work is clearly shown in Fig. 3. 
The sides are rolled channel steel ser- 
tioiis as shown in Fig. 2 and heavy 
wooden planks as in Fig 4. The end 
plates in both cases are ‘heavy ribbed 
cast iron and combine the functions 
of end plate and clamp. The style 
of handles used for handling the flasks 
is rlearly I.uli.^a'-cd \v I'jg'*, 2 and 3, 
and the method of affixing the guide- 
for locating the cope is s^ovv^ in 
Fig. 3. 

' Moldiny Methods 

The mold shown in the illustration, 
Fig. 3, approximately 13 feet long, is 
for the body of a multiple double-end 
horizontal drill. The. steel drag is 
not deep enough so a heavy plank 



frame is built and attached as an up- 
set. A number of bolts are employed 
to hold the wooden drag together at 
the ends and in additioit several bolts 
extend from side to side at various 
points between the ends. On account 
of the shape of the casting it is mani- 
festly impossible to run any bolts 
through the sides where they^are need- 
ed most and' therefore it is customary 
to drive .blocks and wedges between 
the, sides of the drag and the wall of 
the pit to prevent the flask and mold 
from straining .under the pressure of 
the molten metal. 

The pattern for this and similar jobs 
is split longitudinally down the center. 
One half is placed on a flat boards a 
drag set on, filled with^ sand, rammed 
and rolled Over, after ^hich.tbe drag 
is lowered into the pit. Under ordi- 
nary, cireumiiUpces the jomt of the 
pattern is kept flueh with the joint 


has been rammed to the top, the bolts 
on these plates arc tightened with 
nuts and washers and are a positive as- 
surance that the pockets will lift when 
the cope docs and furthermore that 
the pockets will not drop. 

The copes on these large jobs .tre 
not rolled over to enable the moldcr 
to finish and repair the face of the 
mold.: Pifrs composed of short wood- 
en blocks' are built up at eaclf of the 
four corners to a sufficient height to 
allow the molder to work comfortably 
underneath. The piers are built to 
an approximate height and then the 
copjr^ is lowered until it touches on 
the highest It is held there by 
the crane until the remaining three 
piers have been built to the same 
height Wedges are' inserted between 
the flange of the cope and the top 
blocks oh the piers and then the 
crane releases the load. Great care is 


with the rest of the mold. Local sand 
is used for making the molds. After 
•the pattern is drawn the face of the 
mold is nailed, tooled and finished and 
then given a coating of plumbago 
which i.s brushed and rubbed on by 
hand. Some of the castings are quitjC 
large, requiring flasks 6 x 15 feet, but 
the metal section in nearly alt cases *3 
quite light, usually not over f^-inch« 
Since many of them afterward are 
machined on the cope side as well as 
the bottom and both ends it follows 
that the molding, melting and casting 
processes must be catried out with 
a considerable degree of skill. 

A great number of the employes 
have been with the company for many 
years. Records of 25 and 30 years 
are not uncommon. A few men have 
worked here for 50 years and there 
is at least one man with a redord 
of 55 years to his credit The com- 
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pany’s plant is the main industry of 
the town, employing as it does nearly 
1000 men in the various departments, 
and it is only natural that the sons 
of the older men as they grow up 
enter the office and shops where their 
fathers have been working, some of 
them all their lives. This digression 
is pertinent at this point because the 
circumstances outlined exert an un- 
doubted influence on the character of 
the work turned out. It also fur 
nishes an interesting .sidelight on the 
policy and aims of a company. Many 
of the.se veterans still are hale and 
hearty and go through their allotted 
day*s work with as nuich apparent 
ease as men many years their junior. 
However, a few arc delegated to keep 
the shops clean and tidy. For ihi-. 
purpose they arc much more satisltic- 
tory than younger men. They take 
their dutie.s seriously and do not have 
to be either watched or driven. It is 
true they do not work rapidly, but 
there arc enough of them to covi-r the 
ground comfortably and as a result 
the shop always looks as if it had 
just gone through u thorough clean- 
ing. 

Use Haitcry Tnuhs 

The heavy castings are taken by 
the crane directly from where they 
are poured and set on the floor near 
one end of the shop. Here they arc 
chipped and cleaned, any necessary 
grinding being done by pneumatic 
flexible shaft grinders made by the 
Chicago Pneumatic Tool Co., Chicago. 
After they are cleaned, they arc loaded 
on electric lift trucks and hauled into 
the machine shop. Several of these 
trucks are employed around the plant, 
some made by the Cowan Truck Co, 
Holyoke, Mass., and the others by 


the Elwell Parker Co., Cleveland. 
Their use is greatly facilitated by 
paved and concrete floors in all de- 
partments and concrete roads in the 
yard connecting the different .shops. 

The small casting molding floor 
occupies all the space in one of the 
.side hays with the exception of a .space 
40 X 40 fc<*t .4l one end which is used 
for a clcatuiig room. The molding 
floor is spanned by a hand controlled. 
3-ton, electric traveling crane made 
by the Whiling F'cimdry Kquipmeiit 
Co., Harvey, 111. The cleaning room 
is enclosed by a hollow-tile wall and 
is equipped with the usual appliances 
for cleaning small castings. The 
mechanical cleaning equipment wa> 
supplied by the \V. W. Sl> C*o., (!levc- 
land. and includes two large and two 
.^mall tumblirg barrels. They are pro- 
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vided with wire screen guards in front 
and also with individual cranes for 
handling the doors. The entire bat- 
tery is driven from one shaft which in 
turn is actuated by a 20-horsepower 
Weslinghouse motor. A dust arrester 
exhausts all the dust and dirt from 
the tumbling barrels while they are in 
motion. Two double grinding wheel 
slands driven by a 15-horscpowor 
Westinghousc motor were supplied by 
the Bridgeport Safety Emery Wheel 
Co., Inc., Bridgeport, Conn. They 
arc located in one corner of the clean- 
ing room. The small castings are car- 
ried into the cleaning room by wheel- 
barrows and lift trucks. After tum- 
bling in the barrels for a certain length 
nt time they arc taken out and the ne- 
ces.sary chipping done on two long 
benches which parallel each other near- 
ly the. full length of the room. These 
benches are equipped with a number 
of vises for holding the work. A 
drawer in the bench in the vicinity 
of each vise serves for holding the 
chisels, flies and other tools used by 
the men who work in this room. The 
castings from the cleaning room also 
are loaded on lift trucks and tran.sport- 
cd to the machine shop in the same 
manner as the large casting.^ previously 
mentioned. 

Flour Used for Binder 

In the second side bay arc the core- 
making and drying departments, the 
cupolas, blower, charging room and 
elevator, the mold drying ovens which 
are never used for that purpose, the 
locker and wash room, the pulley and 
hanger molding floor, and the brass 
.'shop. 

Michigan City sha*-p sand is used ex- 
clusively for all the cores. For the 
.smaller shapes and stock cores it is 
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used in a practically pure state mixed 
with an oil binder, while in the larger 
cores a certain proportion of clay, dug 
on the company's property, is added in 
varying amounts of from 10 to 20 
per cent, depending on the bulk of 
the core and other governing factors. 
Flour is used for a binder in all the 
large cores. This is not the rich, 
sticky, glutinous flour used so com- 
monly in the foundries a few years 
ago, but still flour of a kind. In fact, 
it is a mooted question if this so- 
called inferior flour is not superior to 
the regular article for this particular 
purpose; It is true a larger quantity 
is required to bond a given amount of 
sand but this feature is offset by the 
fact that it burns out more readily 
and therefore oflers less resistance to 
the natural contraction of the casting. 
This is an important factor in ihe pro- 
duction of long castings having only 
a light metal thickness. A core which 
is too stiff through using a strong 
binder interferes with the contraction 
.sufficiently to throw certain portions 
of the casting out of their calculated 
position. In extreme cases this will 
result ill rupture of the casting at one 
or more points. Rods, bars and pieces 
of pipe arc used exclusively for re- 
inforcing the cores. The« custom prev- 
alent in the majority of shops of using 
cast iron core arbors is not prac- 
ticed here. 

Core Room IVell Equipped 

The core room i.s spanned by a 
3-ton electric traveling crane made 
by the Whiting Foundry Equipment 
Co., Harvey, III, and operated from 
the floor by a number of pendant 
controls similar to the crane on the 
side molding floor. The sand for the 
cores is mixed in a revolving machine 


supplied by the Arcade Mfg. Co., Free- 
port, 111. A similar machine is used 
for riddling the facing sand used by 
the molders. These machines are 
mounted on i^heels and may be moved 
to any convenient location. A num- 
ber of hand-propelled trucks like these 
illustrated in Fig. 6 are used for trans- 
porting the large cores from the core 
room to the molding floor. . 

The two core ovens are situated 
side by side with a dividing wall be- 
tween. The fire places are located 
underneath at one end of a chamber 
which conducts the heat into the oven 
through a series of rectangular open- 
ings in the floor. Access is had to 
the firing chamber by a flight of steps 
leading down from an opening in the 
passage separating the end of the 
foundry building from the storage bins 


and the stockpile. A round opening 
a short distance from the statrw^ 
and provided with a cover when not 
in use is the medium through tvhkh 
coke is dumped down into the 
ber in front of the firing doors. Eadi 
oven is 6 X 8 X 10 feet and capable 
of accommodating two of the S^eck 
cars. These cars may be either tittd 
singly or coupled together for sup|k>rt- 
iiig long cores. 

Two similar ovens are provided folr 
drying molds in case such a contin- 
gency should arise. The fireplace for 
these ovens is inside the foundry build- 
ing. A wash, locker and toilet rooni 
is situated over these two ovens and 
is separated from the charging floor 
of the cupola by a brick wall. Ac- 
cess is had to the room by a stairway 
situated between one of the ovens 
and the wall of the cupola room. A 
space between the ovens and the end 
of the building is utilized as a mold- 
ing floor for making small pulleys and 
shaft hangers. This class of castings 
is a fairly standard product and is 
made in considerable quantities on a 
pneumatic, jolt, pattern draw roll-over 
machine made by the Tabor Mfg. Cd., 
Philadelphia. 

Melting Facilities Modern 

The floor back of the ovens, with 
the exception of the space taken up 
by the firing pit, is devoted to the 
manufacture of brass castings. Two 
pit furnaces of the ordinary coke 
fire, natural draft type are used for 
melting the brass. 

As may be seen from the illustration. 
•Fig. 1, the cupola room is entirely 
enclosed by a brick wail the only 
openings in which are a door in front 
together with two openings for the 
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cupola spouts; and another door at 
the back communicating with the ele- 
vator. Two cupolas supplied by the 
Whiting Foundry Equipment Co., Har- 
vey, 111., are used for melting the iron. 
The volume of work varies consider- 
ably so there is no regular sequence 
in using the cupolas. When the heat 
is heavy the large one is used and 
when the heat is light the iron is 
melted in the small cupola. The 
large cupola has a shell 72 inches 
in diameter and the small one 52 
inches. Each cupola is double lined 
up to the charging door. Therefore 
the large cupola has an inside diam- 
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into a large bin and the sand, facing, 
lime stone, etc. are unloaded into a 
row of covered concrete bins separat- 
ed from the end of the foundry build- 
ing by the width of a plank walk. 

The charge for the cupola is made 
up on a number of trucks and weighed 
on a Fairbanks platform scale situat- 
ed in the plank walk in front of the. 
elevator door. No material is dumped 
on the charging flo<jr. The iron and 
coke is transferred direct from the 
cars to the cupola. 

Several buildings are devoted to 
the storage of the immense stock of 
patterns which the company has ac- 


the foundry. They are placed there 
a day or two before they are needed 
in the foundry and are returned after 
the molders are through with them^ 
pending their removal to the perma-*, 
nent pattern storage. 

The molding flasks, both wood and 
iron, are stored in a building, 60 x 132 
feet, separated from one side of 
foundry building by a wide concrete 
gangway. This building is of steel' 
frame construction and is made with 
one side, two ends and a roof. The 
side nearest the foundry is open the. 
full length which permits flasks to be 
placed in the building or removed 



cter of 54 inches and the small one 
34 inches. The charge for the small 
cupola consists of 1000 pounds of coke 
on the bed followed by alternate lay- 
ers of iron and coke in the ratio of 
1 to 8. The composition of the 
charge varies occasionally %ii account 
of the work in hand but a typical 
charge is made up of pig iron and 
scrap in the proportion of 1000 pounds 
of pig iron to 600 pounds of scrap. 
From one to three brands of pig iron 
are constantly used in varying pro- 
portions depending on the kind of 
work which has to be poured on any 
particular day. 

A spur from the Wabash jailroad 
runs through the yard and the mate- 
rial is unloaded directly from the cars. 
The pig iron is piled in neat and 
orderly rows. The coke is unloaded 


cumulated in the years it has been 
doing business. As has been .stated, 
the • Defiance company does a great 
deal of special work but it also issues 
a catalog of over 700 different stand- 
ard machines. These machines go to 
all parts of the world and it is noth- 
ing uncommon for the company when 
engaged in preparing a new# issue of 
the catlog and preparing to eliminate 
some of the machines which have not 
figured on the order books for years to 
receive orders for some of the parts. 
The patterns are so arranged in the 
patterp storage and card indexed in 
the office that it is no trouble to And 
any given pattern at any time. A 
smalt building immediately in front of 
the main foundry door is utilized for 
staring the live patterns, that is the 
patterns t,hat are actually in use in 


from any point with a minimum of 
trouble. A number of monorails sup- 
porting Yale & Towne chain blocks 
span the building from side to 
and serve to handle the heavy flasks. 
The lift trucks are employed for cbn« 
veying the flasks to and from the 
foundry'. 


The American Foundry Equipment 
Co. having outgrown its sales and ex- 
ecutive offices at 52 Vanderbilt avenue, 
,Ncw York, has removed to a large 
suite in the Marlin-Rockwell building, 
366 Madison avenue. 


The Henry-Miller Foundry Co. re- 
cently changed its name to the Henry 
Furnace & Foundry Co. This com- 
pany operates plants at Cleveland, Me- 
dina, Chagrin Falls and Canton, O. 




How and Why in Brass Founding 


By Charles Vickers 
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Heat Resisting Alloys to 
Meet Pressure Tests 

MV arc havUuj difficulty in making 
castings for gasoline burners oiving to 
the fact that they zvill not withstand the 
pressure of 50 pounds of compressed 
gasoline with which they are tested. 
The burner^works at a white heat, and 
wc lose from 25 to 33 per cent of the 
castings wc make. We have many dif- 
ferent methods of molding but have 
the best results with upright pouring, 
and heavy shrink balls as feeders. We 
iiave used both oil-fired and coke-fired 
furnaces in melting,, The coke-fired 
gave the best results. We pour the 
fueial hot and an alloy of copper 90 
per cent, tin 10 per cent, gives the be^l 
results. We hai»e tried the following al- 
loys: (1) Copper, 70 per cent; tin, 5 
per cent; lead, 2.50 per cent, and sine, 

1.50 per cent. (2) Copper, 84 per cent; 
tin, 14 per cent; sine, 2 per cent. 

The cores are made with rosin bin- 
der; we have tried other mixtures, but 
rosin appears to be the best. We would 
be grateful for any suggestions you 
may be able to ojfer. 

The following alloy is frequently ustd 
for gasoline burners; Copper, 78.75 per 
cent; zinc, 15 per cent; lead, 3 per cent; 
tin, 3 per cent, and phosphor copper, 
02S per cent. A stronger alloy having 
a good reputation for withstanding pres- 
sures follows: Copper, 82 per cent; tin, 

7.50 per cent; lead. 5.50 per cent, and 
zinc, 5 per cent. None of the above 
alloys will work at a red heat, how- 
ever, as the metal will soften and crum- 
ble. For a red heat it will be neces- 
sary to use an aluminum bronze con- 
taining iron, but this alloy is difficult 
to cast so that it will withstand pres- 
sures. Nickel alloys work well at high 
temperatures, but also arc difficult to 
cgst The following alloy is worth try- 
ing: Copper, 88 per cent; tin. 9 per 
cent; nickel, 1 per cent, and zinc. 2 
per cent. Alloys of copper with less 
than 8 per cent tin arc not good foi 
high temperatures. A low brass, such 
as copper. 90, and zinc, 10 per cent, 
withstands heat better than the bronzes, 
while an alloy of copper with 5 per 
cent nickel is better than the zinc 
alloys. It may be possible that the de- 
sign of the casting is faulty. If leak- 
ing persists at certain places, it would 
be advisable to smooth wax onto the 


pattern at the leaky points, thus thick, 
ening the walls, or rounding out the 
corners, then test a few heats of the 
improved patterns. As the molding, 
melting and coreniaking part of the 
process of making these castings appears 
good, we arc inclined to think the fault 
lies in the design of the castings and 
would suggest that all corners be well 
filleted and the parts most susceptible 
to leakage he increased in thickness. 

Mention is made of the castings be- 
ing worked at a white heat ; at such 
a temperature the metal would melt 
and run like water, consequently we 
will assume that it is meant the flame 
appears at a white heat; the metal it- 
self cannot be red hot. otherwise no 
copper alloy is suitable for the service. 
It will do no harm to add 2 per cent 
nickel to tlic copper, 90 per cent, tin, 10 
per cent alloy, as it will have the effec* 
of closing the grain of the metal. 


lUolding Sand Mixtures for 
Aluminum 

IVe are contemplating engaging in the 
manufacture of aluminum castings for 
vacuum xioccpcrs, making around 200 
per day, and would like to learn all it is 
possible to know about this subject, zvitli 
especial reference to molding and core 
sands, hinders and mixtures of metals. 

Molding sand of suitable quality can 
be supplied by any of the regular sup- 
ply houses. It must he open in texture 
and not too coarse in grain. Cores 
for vacuum cleaner castings must be 
soft and friable, otherwise the castings 
will crack in cooling. What is known 
as the mixture for shell cores will be 
satisfactory. This is made as follows: 
Old molding sand from the floor, 8 
shovelsfull; silica sand, 3^ shovels; 
new molding sand, 4 shovels; fine saw- 
dust, 1 shovel. Riddle tliis mixture 
through ^ J/^-inch riddle after mixing 
ihc same thoroughly. The binder con- 
sists of 1 quart niolas.ses previously 
mixed with the sawdust The mixture 
must be thoroughly mixed, by milling 
and sieving. 

The most suitable alloy to use con- 
sists of copper 8 per cent, aluminum 
92 per cent. An oil or gas-fired fur- 
nace fitted with an iron melting pot 
is satisfactory for melting aluminum 
for the class of castings it is desired 
to make. 


Alloys Recommended for 
Bearing Metal 

ll'e are experiencing difficulty with a 
highly leaded alloy. The lead appears 
to separate leaving spots on the finished 
surfaces of the casting. The metal is 
bought ready mixed in ingot form, and 
has the follozving composition: Copper, 
72 pir cent: zinc, 9 per cent, and lead, 
19 per cent. 

The difiliciilly is due to the alloy 
which is not a practical mixture. The 
remedy is to change the formula and 
obtain a mixture that can be cast in 
sand and produce castings free from the 
dilViculty outlined. It is presumed that 
the mixture is used for bearing pnr- 
po*5cs, otherwise, it would not coniain 
such a large amount of lead as yon have 
mentioned. 

The following mixture is better 
and will quickly save its , increased cost 
because the castings will be good, in- 
stead of scrap. To make the mixture 
take 55j4 pounds of alloy containing 
copper, 72 per cent; zinc, 9 per cent, 
and lead, 19 per cent, and weigh 3(1 
pounds of copper, either scrap or ingot, 
place the copper in the bottom of the 
crucible, if the latter is used, or in 
the bottom of the furnace, if of the non- 
crucible kind, then place the 55}d pounds 
of alloy on top of the copper and melt, 
using a cover of charcoal. When the 
mixture is molten, add pounds lead 
and 5 pounds tin. This will produce an 
alloy of the following composition: 
Copper, 70 per cent; tin, S per cent; 
lead, 20 per cent, and zinc, 5 per cent. 
This is a very satisfactory bearing mix- 
ture. It can be used for any purpose 
the ingot metal was intended for and 
will give much better results. 

• ' 

Brass for Name Plates 

We have a number of name plates to 
make and would feel favored to re- 
ceive suitable mixtures, for both red 
metal and yellow brass castings which 
may answer for this purpose. 

A good red metal for name plates is 
the following: Copper, 90 per cent; tin, 
6 per cent; zinc, 2.50 per cent, and lead, 
1.50 per cent. For a yellow mixture 
use, copper, 70 per cent; zinc, 25 per 
cent; lead, 3 per cent, and tin, 2 per 
cent. 
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former cuf 
tomers hav 
ing found it 
cheaper to handle 
their own scrap by elec- 
tric melting, and both are planning to install electric fur- 
naces and sell ingot metals. 

As to individual advances, taking these up in the order in 
which the furnaces have been dealt -with in this series of 
articles, it may be noted that the Ajax-Northrup furnace, 
which has been taken over by the Ajax Eleetrothermic Corp., 
Trenton, N. J., has been developed so that high-frequency 
furnaces of 100 kilowatts now are considered commercially 


FIG. 2--DETBOIT HOCKINQ nJRNACRfl BQUimD rOI MiM 

poiiking—fiirnact: at the left in rocking FOUmON, 

AT THE RIGHT. IN POURING POSITION 

of about 70 and ti> expected to melt sterling silver 
at 250 kilowatt hours per ton, since much smaller , 
furnaces at the Philadelphia mint have been hfn* 
dling coinage silver at the • rate of 270 kilowatt 
hours per ton. The previously feared danger to 
life from the high voltage, high frequency current 
seems to be groundless, as recent tests indicate that 
the current used is not dangerous. Prospects look 
bright for the production of high-frequency current 
melting outfits at a cost no greater than that of other 
types of similar sizes, and, in the smaller sizes, say 20 
to 30 kilowatts, probably at a lower cost. That is, there 
hope of ultimately extending electric furnace operation 
to the ^all shop with low production, since the Ajgxr 
North nip type is more suited to intermittent operation than 
other types. The General Electric Co.. Schenectady, N. Y., 
also is paying attention to the .small .shop, and is developing 
a 30 kilowatt crucible lift-out, single *phase furnace. This 
is planned for such work as that of metallurgical laboratories 
of manufacturing jewelers, and of such shops as have to melt 
small quantities of non ferrous metals in rooms where the 
use of a fuel-fired furnace is inadmissable. The crucible 
takes 25 pounds and the furnace is planned to make two 
heats an hour after it is hot. The heat is generated in a 
similar manner to that in the Generar Electric hearth fur- 
nacc, being radiated and reflected to the crucible instead of to 
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ri hearth. 'J'}ic power coiihiimption is 
hohiK calculated at the rate of 1200 
kilowatt hours ])er ton with the fur- 
uace hot. The furiiact naturally is 
not OIK* of miKh interest to a i>lant 
with any appreeiable output of non- 
ferrous iiietaU, hut nia> he of inter 
e.st ivhere cleanl 1 ne.s^ and convenienet 
are i>ar:imount in the melting of small 
Quantities of metal. 

A recent devt lopnient in the rork- 
inj: arc type furnace, that of a form 
adai>te<l to direct ])ouruip., wa^ men- 
tioned in a ijrevious article, hut de- 
tails were not then availahle. Kijjs. 
I and 2 show direct pourinp, Detroit 
KockilI^^ furnace.s in process of erec- 
tion. In this form the furnace while 
melting rests on an improved base, 
which now* is also used in the ladle- 
ponred forms, liaviiij: superseded the 


for the furnace of 18>^ ton.s per day. 

Anollier 1-tun furnace is claimed 
by the Users to give 6 tons per day 
at about 280 kilowatt hours per ton 
in 10-hoiir operation on melting cab- 
baged wire and scrap copper into 
wire bar, and to produce metal of 
100 per cent conductivity, Mattheisen 
•scale, w’itliuiit the use of fluxes or 
deoxiders 'I’hcse results, both as to 
power consumption and quality of 
product require expert operation. 

Of the furnaces not yet described, 
one is an indirect arc furnace in 
which llie fiiinace is kept in motion 
while operating thus falling into the 
same general clas^ as the Detroit, the 
American, and the Hoolh turnaces. 
This the Moore Rapid M.ectromelt 
furnace, sold b> the IMltsburgh Kur- 
race Electric C'orp., Pittsburgh. Al- 


TABLE I 

Electric Furnaces for Nonferrous Melting 

Direct Arc Furnaces 

Make No L'ser 


IlcrouU 2 

Driver Harris Cc . Haiiu-oti, N. J. 

f 

Cjre.»vi8- 1 
Ktcliill 

IPiskiiis Mf(; C'o , Detroit 

SnydiT t 

Mutul Metal Products Co , 
Jl.trnton, N J. 

Snyder 1 

Monel Metal ProdiKts Co , 
llurriboii, N. j 

SiiyJcr 1 

C lirohalnr T<>jI Company, 
Chic.)(c«*. HI- 

Siiy*d<‘r 3 

lljynr'< Stellite (*i» , Kolcom**, liid 

Snydci 2 

(dliiay'i) Heal III!.’ Mclal Co , 

Chit JK'o, 111 


Total II 


Alloy 

Capacity 

Ions p« 1 

lie.il pel 
furnace 

K W 

ratiUK Total 
per K.W 
furtMCc 

1 

Remarks 

nickr 1 
alloys 

2 

80(1 

1600 

Auiom.iricclec- 
ircide control 

nirkd 

alloys 


300± 

300 

Automatic cleC' 
irodr coiiirol 

Mcfiiel 

}i 

100 

100 


Moiu 1 

2 

400:t 

400 


Cobalt 

(hroDiiurii 

* B 

(»0 

60 


<(ibalr 

1 lirorniiini 

•b 

GO 

240 


i}eariiu' 

broii/.e 

1 

IdO 

8o0 

Automatic (Icc- 
troiie control 




3.500 



form shown in tlu* photographs on 
page 4lk^ of the j\Iay l.S issue. When 
l>ouring, the furnace is rocked for- 
ward till the bar in front engage^ 
the sockets in the front of the base 
and a lifting screw at the rear is 
swung into position so that it en- 
r.ages the rear hinge. The motor- 
actuated screw then rises, lifting tlu: 
lurnace bodily oft the gears and roll- 
cis, ‘so that the furnace is supported 
and tilted like all nose-tilting or 
direct-pouring furnaces. The bar is 
located below the lowest position of 
♦he spout during rocking and hence 
does not interfere -with the motion. 
Figs. 1 and 2 also show an overhead 
charging platform. 

Some recent data on rocking fur- 
nace performance in the 1-ton size, 
showed less than 210 kilowatt hours 
per ton on 24-hour operation with 
clean charges of 60-40 brass in roll- 
ing mill work, on a 50-ton run, made 
at a rate to give an average output 


ti’ough Ihc furnace has been adver- 
tised for sonic months, no del, ailed 
description has been gi\c'n out, even 
to jirospectivc users, and no commer- 
cial installations have been made, 
though t)iie experimental furnace is 
sakl to have been constructed. The 
only approach to a description is the 
fcllowdng, taken freun advertisements 
of tlie furnace.* 

“Heat is traii.smittcd to the charge 
hy distributed radiation and reflection 
only. Aics are struck between the 
electrodes rather than against the 
charge. Segregation and volatiliza- 
tion are minimized. They use poly- 
phase or single-phase power.” 

Another rocking indirect arc fur- 
race recently has been described by 
Reardon,** which is said to have been 
thought of in December, 1913, but 

•MeUl Inrt. Vol. 18. Feb.. 1820, Adft. p. 10. 

Eler. World. Vol. 75. April 24. 1920. Advt p. 98. 

**Reiirdon, W. J., Elretrlc Meltlnic In an Oil 
FumaM, Metal Industry. Vdl. 18. 1920. p. 207. 
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on which it is stated that no figures 
were available in if ay, 1920. The 
idea is to insert electrodes in place 
cf the oil burners in a Schwartz fur- 
nace. The bureau of mines converted 
a 100- pound Schwartz furnace into an 
electric unit in this way in March, 
1913, and did not rock Jl while run- 
ning. 

Reardon’s present idea is to rock 
the furnace, but on account of the 
location of the charging door and 
pouring spout, only about half the 
lining can be washed by the metal, 
which w'ill lend to give a short lining 
life in the unwashed portion. Kear- 
(•on specifies 3(K) kilow^att.s, for a 1- 
lon furnace, the normal power input 
for electric brass furnaces of that 
cajiacity, but plans to use 220 volt.s, 
which the writer believes would give 
too long an arc for good results. 
This makes the fifth modification of 
the moving indirect arc furnace to 
he designed for brass melting. 

While the possibility of utilizing old 
.‘^“chvvartz furnaee shells is interesting, 
the writer belie^es it to be ebeai)er 
in tile end to use an electric furnace 
designed as an electric, furnace rather 
than a made-over oil furnace 

ffanry Modified Indirect Arc 

A sixth modification has n cenlly 
been patented by an ICnglish de- 
signer,* in w'hich a furnaee propor- 
tioned something like a piftt milk 
bottle wdth a rounded bottom, has its 
neck closed by a door carrying either 
a solid resi-'tor, or electrodes between 
which an indirect arc is struck. The 
furnace chamber is tilted off the 
vertical, and then rotated or rocked, 
the idea being to wash as much of 
llie walls with the ■m''tal as possible. 

'riic nsc of a solid resistor so siij)- 
I-orted seems impractical to the writer, 
and arc. electrodes so inserted would 
be in a cramped po.sition, both as 
regards adjusliiient from the outside 
and the location of the arc inside. 

Another furnace which has not 
been described in detail is not yet 
on the market. This unit, which is 
in full commercial operation on alloys 
ranging from yellow brass to pure 
copper, is ^the Bennett, which was 
developed at and for the Scovill Mfg. 
Co., Waterbury, Conn., after long 
and thorough experimental work on 
many other types of furnaces. Tn- 
.stead of being heralded with a flour- 
ish of trumpets before any furnaces 
w^erc in commercial operation, this 
has been a mystery furnace. The men 
who designed and developed the furnace 
have been unable to di.scus5 it freely 
or to give out any data whatever on 
its performance, on account of the 

•Hiney. L. C.. U. 8. Pit 1337839, Aprfl 80, 
1020. 
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company’s very strict policy of secrecy. 

it has not yet been decided whether 
llie furnace will be made available to 
other users, or kept solely for the 
Seovill Mf^, Co. In the lormer case, 
prospective users naturally will demand 
data by which it may be compared with 
the furnaces on the market, but unless 
and until that situation arise.s, the fur- 
race probably will remain behind a 
dark veil of secrecy, instead of in the 
spotlight. 

The only published hiformatit)n is 
that found in a recent patent,* and 
this, according to its inventor "does 
ia)t cuver all the points, as many im- 
portant features are still in the patent 
onicc, and patent applications on more 
features are still to be made” The 
patent is for a pnjcess, rather than a 
furnace, and obviously is not vNordc<l 
to impart any more informal iun than 
can be helped. 

However, the iiisiallalion di mauds 
tonsi<leration, because it is in ccmitner- 
cial operation in a rolling mill (»f high 
standing. There are six 1-ton and om 
5-ton BeiiiieTt furnaces in op»Taii<»n at 
I he Seovill plant, the latter being the 
largest electric brass furnace yet limit. 
Moreover, the principle used is a vastly 
interesting one from the point «»f view 
of theory. ^ 

llriefly, the furnace clo.sely resembles 
an tirdinary .1-phase Jleroult. direct- are, 
steel furnace, which uses .^0 to 7.s volts 
between each electrode and the charge, 
which, as has been shown before, will 
not operate on alloys high in zinc with- 
out excessive metal loss. The main 
point of difTercnec is that the lleimetl 
lurnacc is not run as an arc furnace 
hut as a contact resistance furnace. 
'Pherc usually is supposed l<i be a mini- 
mum voltage below which a true arc 
cannot he struck, or held. Neverlhele.sN, 
if a voltage bclow^ this minimum be im- 
pressed on a circuit in which lliere is 
a poor contact, current will flow and 
resistance heating will be set up at 
the poor contact. It is possible in melt- 
ing yellow brass, that a little zinc 
vapor might be evolved at the poor 
contact and that current would then 
flow along, the vapor. This, however, 
would hardly explain the actftn of the 
furnace when melting copper. Accord- 
ing to the patent, the voHage between 
any one electrode and the charge should 
be from 18 to 20 on the 1-ton size, 
while on the 5-ton size, 32 to 40 volt.s 
may he used. 

This is quite analogous to electric 
furnace practice used abroad for melt- 
^ ing ferromanganese for making addi- 
\ tions to steel. Manganese is fairly 
^ volatile, and somewhat the same prob- 
I lem arises as on alloys containing zinc. 

•Bemntt, M. H., U. 8. Ptttnt. 1337308, April 
20, 1920. 
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Rddenhauser* discusses the question in 
considerable detail. He shows that the 
various ferromanganese melting fur- 
naces used are luii at far lower volt- 
ages than ill melting .steel. On ferro- 
manganese the Heroult and Girod fur- 
naces arc run at around 45 volts and 
require a fliick slag to prevent volatili- 
zation, the Keller, at around 30 volts, 
requiring a thinner slag, and the 
Schcmmaiin and Hronn, at around 20 
volts with only a trace of slag. 

Roiinett emphasizes the necessity for 
keeping the voltage low, and for keep- 
ing the rate of power input dow'u, st) 
that the hent may he distributed through 



M(.. a- PATKNT UPFICK PHAWINUS ILUISTKAT- 
INCJ AXNOllNCEP FfL^TUUES OK THK 
BK.NNETT Kb’UNACK 


the charge and not pile up near the 
tlcctnide, both in order to avoid n>o 
great local overheating.** 

He also .stipulates that the arrange- 
iveiit of the electrodes slmuld be such 
as to set up an electromagnetic field in 
the metal and produce slight circula- 
tion of the metal in order to gel what 
stirring is possible, to a\t»id local over- 
heating. This is similar to the Heroult 
furnace. 

Circulation Not Sufficient 

As Hess*** points out, however, the 
circulation in the Heroult furnace is 
not suflicient to give proper mixing of 
sled without further stirring. 

According to the patent, the Bennett 
furnace takes 2500 amperes per elec- 
trode in the 1-ton size and 4200 in the 
5-ton. With the voltages given be- 
tween electrode and charge and with 

*Rodenhiti8er, W., Ferromuigon als Peioiydatlon 
Mittel — 191S, p. 26, 8cf also Sebemni«nn, W., and 
Bronn, J. U. 8. Pat. 1066456. 

*'*Coinpare the author's romoents. Hie Foundry. 
Vol. 48. 1920. AprU 15, pp. 819. 820. and the 
use of the DeNolly Grammont feno-manKanese Bolt- 
Sng furnace on bran, p. 820. 

***Hees, H. L.. Electric furnaces as applied to 
ftecl-mahlng, Mecb. Eng.. Vol. 41. 1919, p. 245; 
Chem. AM., Vol. 14. 1920, p. 16. 


the probable' power factor, these figures, 
in a 3-pha.se furnace, calculate to a 
power input of around 1.50 kilowatts 
in the )-ton and 500 kilowatt.s in the 
5-ton size. This is a lower rate of 
power input than is used in such fur** 
naccs as the rocking type or the Gen- 
eral Klectric and i.s almost as low as 
in the Haily. The ratio of heat use- 
fully applied to that lost by radiation 
will therefore be low and the efficiency 
therefore not high. This condition is 
helped considerably by the fact that 
the heat is generated close to the charge. 
The furnace should have an efficiency 
above the Daily, and General Electric 
furnaces: of the .same order as the 
Kenncrfelt reverberatory, and direct arc 
and stationary indirect arc furnaces, 
and below that of the rocking arc or 
the induction typos The metal losses 
.’lie said to be low. The refractory life 
f.'iiinoi l»i* esumated. 

The furnace must be successful, or 
the Seovill Mfg. Co. would not use it, 
and if it is ever put on the market, 
there will be still another electric brass 
furnace added to the different types 
the bra.ss me Iter has to choose from. 

The furnace, as shown in the patent 
drawings, is illustrated in Fig. 4. The 
figure is highly diagrammatfe. The 
v\riicr doubts if the furnace has a flat 
ro«)f, if the charging door is as small 
as is shown, or if the electrodes are 
band- regulated from up in the air as 
shown. The object that looks like an 
licet rode ai the right does not carry 
power, but merely serves to show the 
voltage between the three electrodes 
and the hath, sn that the proper volt- 
i'gc may be maintained, w^hich is un- 
doubtedly done aiiiomatically in tiie 
I'clual fnrn.ace. 

So much tor the electric brass furnaces 
IV commercial n.sc and being developed 
lor that end. It has been shown that 
electric melting is commercial for 
nickel alloys, silver, copper, brass and 
bronze. Only one import.iiU class of 
nonferrous alloys remains for which 
t lectric melting need be considered— the 
light aluminum alloys. 

Data on electric melting of ahi- 
mitium is about as scarce as that on' 
elect ric brass melting was three or four 
years ago, and it is necessary to con- 
sider it more from the point of view 
of theory than from present practice. 
According to data recently gathered by 
the bureau of mines* about 4.5,000 tons 
of light aluminum alloys are produced 
in the United Statc.s every year, around 
08 per cent of this being aluminum- 
copper alloys and only 1 2-3 per cent 
or 750 tons being aluminum -zinc, or 
aluminiim-copper-ztnc alloys. A single 
electric furnace, of around 1-ton capac- 

•Anderaon. R. J., Cutlnc Lonet in Aluttlntn 
Foundry Prtctlrt. bulletin U. 8. bwera of Blnoi 
(soon to be published). 
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TABLE II 

Furnaces for Nonferrous Melting 

Moving Indirect Arc Furnaces 


Capacity R.W. 
tons per ratinx Total 
heat per per K.W. 


Make No 

1 set 

Alloy 

furnace 

furnace 

Remarks 

Detroit 

rockiiiK 

2 

Atuinifuim .Mfgi tin . Detruir 

brass and 
bronze 

I 

300 

000 


IVlroii 

roC/king 

2 

American Bii«tiirig C orp , 
Marysville, Mich. 

brass and 
bronze 


300 

OOU 


Detroit 

rockiHH 

2 

American Maiigaiiese Bronze Co , 
Ilolmcsburg, Pa. 

brass and 
bronze 

1 

300 

000 


Detroit 

rocking 

5 

C'. B. Hohii koiindry Co , Detroit 

4 on brass 
and bronze 

1 on Al 

1 

300 

1600 


Detroit 

rocking 

2 

Round Brook Oilless Bearing ('o , 
Bound Brook, N J. 

bronze 

Si 

1.50 

300 


Detroit 

rucking 


Bridgeport Brass t'o , 

Bridgepciit, Conn. 

bmn/c 
and copper 

1 

300 

300 


Detroit 

rucking 

4 

ChaiM* Metal W >iks Co . 

Waterbur) , C ) 

brasi 

1 

300 

1200 


Detroit 
rockio ' 

1 

CIcveLtrid Krasv und C (.pper Roll 
iiig Mills, ('level.ind, () 

bra^ • 

1 

3t)0 

300 


Detroit 

rocking 

4 

Detroit Ciippn and Rolling 

.Mills, Detroit 

bia'ts 

1 

300 

1200 

3 nosc-ulting 
fnrnace'^ 

l>troit 

locking 

1 

Ford Motor Co . l>ctroir 

biass 

and bronze 

' 

.100 

300 


Detroit 

rucking 

J 

Fru J and Sou, Dearborn, .Mu li 

braM( 

and liMj|i/.e 

1 

aoo 

300 


Detroit 

n^oking 

2 

(irnrrul Aluniinnin and Brass Mtg 
Cu , D(‘iioii 

brass 

,ind bri/ii/e 

I 

300 

flOO 


Delroiv 

rucking 

1 

Cicncrat American T.ink Car C'oip , 
K Chicago, III 

brass 

and bron/,e 

'z 

150 

l.iO 


IVtroit 

rocking 

1 

HiIIh, MrCaiiiiu ( o .C'htiago, 111 

bia'Ui 

and bronze 


76 

7:» 


l>etroit 

rocking 

1 

Lumen Hearing C'o , Biillalo, N \ . 

brass 

and bronze 


160 

l.>0 


Detroit 

rocking 

2 

Michigan Lubiicator Co., IX'troii 

brass 

and bnm/e 

1 

300 

600 


Detroit 

rocking 

4 

.Michigan Sinclring .ind Kcliniiig 
Co., Deiruit, Mich 

brass 

and bronze 

1 

300 

1200 


Detroit 

locking 

2 

Mueller Metals Co , Port Hnrun, 
Mich. 

bi.« .. 

1 

300 

000 


Detroit 

rocking 

1 

Oregon Brasi Works, IVirtlaml. 
Oregon 

brass 

and bronze 

1 

300 

300 


Detroit 

rocking 

1 

Oregon Brass Works, Portland, 
Oregon 

brass 

and bronze 


150 

150 


Detroit 

rocking 

Detroit 

rtKking 

Detroit 

rocking 

3* 

Parish PihiI Co , C'li'\ eland, i). 

brass 

and bronze 

1 

300 

000 

2 nose. lilting 
furnarck 

1 

Rome W'ire Co., Rome, N V. 

copper 

1 

300 

300 


3 SherwiNKl Hras.. Workt, Detroit 

SOW- 

brass 

and bronze 

1 

300 

900 

13,800 



* One of these was lornierly used ai the Drniiy-Kitie Co , which went out of business. 
43-300 K..W ; 6-150 K.W., 2-75 K.W 


Among the users of Itooth* furnaces arc the followiiiK 


Leitclt Bros., Chicago H ton 

Dearborn Brass Co., Cedar Rapids, Iowa H ton 

Muskegon Aluminum Foundry Co , Muskegon, Mich. If ton 

National Bronze and Aluminum Foundry, Cle\ eland *4 ton 

Cleveland Brass Mfg. Co , Cleveland H ton 

Fulton-Haywood Brass Works, South Bend, Ind. ^4 ton 

Dallas City Foundry Co., Dallas City, III. ^ ton 


* The 7 furnaces above have been in operation for sunie time, Wolal of 20 furnaces had been shipped 

J une 1, and some of the others have been put in operation. The names of the other purchasers 
ave not yet been given out. 

This makes the Booth entry in the summary of totals read 




Capacity 





tons per 
heat per 

K.W. rating 

Total K.W. 

Make 

No 

furnace 

per furnace 

Booth 

ft 

h 

75 

000 

20 


125 

2500 


4 


too 

720 


3 

300 

900 

Totals 

35 



4720 

Make 

No. 

L’ser 

Capacity 

Total K.W. 

American 

1 

York*Hardware & Brass Co., 

, York, Pa. H ton 

300 


ily, could melt all the zinc-containing 
aluminum alloys produced in the coun- 
try and not have to work much over 
10 hours a day to do it. 

Since it is only the zinc-containing 
aluminum alloys in which there is any 
noteworthy volatilization loss, it is 
lilain that the situation in aluminum is 
diametrically opposed to that in brass. 
Oxidation lo.sscs do occur, and con- 
sidcrablc ^ood metal is entangled in, 
and skimmed olT with the dross, but 
the UQi loss of metal in melting the 
'standard No. 12 alloy is probably only 
somewhere between 1 and 2 per cent. 
Moreover, tho^e who have had the 
most experience in electric melting of 
aluminum doubt that, with the same 
charge to start, an electric furnace will 
i-ave enough metal over a well-operated 
Uicl-fired furnace to make much dif- 
fiTi-iicc on the cost sheets. 

The bulk of the aluminum is melted 
cither in iron pots or some type of 
i( verberatory furnace. Where it is 
si ill melted in graphite crucibles the 
pots liave a relatively long life. 

lienee two ot ihe outstanding ad 
vantages of electric brass melting, re- 
duction of metal losses and avoidance 
of high crucible costs, do not obtain in 
any marked degree in electric alii- 
iTiinum melting. Therefore, on aln- 
initium, electric melting miisi justify 
itself on the .score of ciiiality, case of 
cc'nlrol, decreased labor cost, or lower 
cost of electric power than of fuel 
lequired. 

Quality h Good 

As to quality, every one who has tried 
electric melting seems to agree that 
electrically melted aluminum is of good 
quality, and some .«eem to feel that it 
is, or may be, superior. Perhaps Iw- 
cause of the good general reputation of 
the electric fnniacc on the score of 
quality in handling of other alloys, 
some aluminum founders are hoping 
that the electric furnace may do away 
with cracks, draws, and porous cast- 

ings, or may at least eliminate the pos- 
sibility of these troubles originating in 
the melting of the metal, thus leaving 
only the ^thousand and one molding 
and core causes that may produce these 
evils. 

Some work has been done on test- 
ing the product for porosity in a scien- 
tific manner which indicates that the 

ciectric furnace offers possibilities, but 
even these tests often were discordant 
and contradictory. It can be said with 
considerable confidence that a reducing 
atmosphere is better for finishing steel 
and melting brass than an oxidizing 

atmosphere. However, in view of the 
oxidizing atmosphere over an iron pot 
furnace for aluminum, and the fact 

that such furnaces can produce good 
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TABLE II — (contiimed) 

Electric Furnaces for Nonfcrrous Melting 

Stationary Indirect Arc Pumaces 


Make 

No. 

I'aiT 

Alloy 

Capacity 
tons per 
heat per 
furnace 

K.W. 

rating 

furnace 

Tota 

K.W 

Remarks 

Renner- 

felt 

1 

Gcrlinc iiraiiaF(miulr> Company, 
Ralamairoo, Mich. 

braiiH, 
bronze and 
monel 

H 

100 

100 


Renner- 

felt 

2 

Chicago he.irifig Metal Co , 
Chicago, 111. 

cr^ 

if. 

1 

300 

000 


Renner- 

felt 

1 

U. S. Mint. I’hiladelphu, Fa. 

bronze 
and silver 

H 

hlO 

150 

Automatic con- 
trol, nose-tilling 

Renncr- 

fek 

* 

IJ S Mint, Philadrlpliia, Ma 

bronze 
and silver 

1 

300 

300 

Automatic con~ 
trol, noie-l ilting 

Renner 

felt 

1 

1). S. Mint, San I'rancUco, Cal 

bronze 
and silver 


12.1 

125 

Automatic con- 
trol. no»c-tilting 

Renner- 

felt 

1 

Dausch Machine Tod C'> , 
Springhfld, \{a'.>s 

hardeners y,J 
for aluminum 

100 

100 


‘rotdl 

7 





I37.'> 



and the speed of the centrifugal de- 
vice must each be just right. The 
control over the metal made possible 
by the furnace, and the fact that the 
furnace itself is automatically operated 
is considered to make good results 
more certain and easy than would be 
possible with a fuel-fircd furnace. This 
iurnace has been in use over a year 
and a half without relining, the only 
dilTiciilty l)eing that the accretion of 
oxide in the hearth has cut down the 
hearth capacity. On account of the lov^ 
pouring temperature of aluminum com^ 
pared to brass or bronze, almost any 
type of electric brass iurnace applied 
to aluminum should have little difEcUlty 
in maintaining the refractories. 

The General Electric Co. glso uses a 
larger furnace of the same type of 
about 800 pounds capacity. 150 kilo^^ 
waits, for ordmar>^ aluminum casting 
work. It has also designed a large 


metal, and that in a leverbcraioty type 
aluminum furnace the atmosplierc iiiun 
be made reduciii^^, and that this type 
can also produce good metal, as well 
as bad, one is not justified, on present 
data, in jumping to a conclusion that 
an electric furnace need be good for 
aluminum because it ma)' have a re 
ducing atmosphere. I 

Neither on the score of theory nor 
of recorded foundry tests of electric 
aluminum furnaces can assimiption lie 
made that any definite direct advantage 
arises from the electric furnace, save 
perhaps in the elimination of hard spots 
in the castings, due to iron scale from 
the iron pot, an advantage shared by 
fuel-fired hearth type furnaces as well. 

In case of control, there is a real 
advantage, because of the great effect 
Hiat the rate of solidification, i.c., the 
pouring temperature, has on alumiiiiiin. 
Though it has never been satisfactorily 
explained, and hardly fully proved, 
there is a general idea that aluminum, 
cncc overheated, in either a reducing or 
oxidizing atmosphere, is thereby irre- 
parably injured, even though it be 
poured at the proper temperature. If 
this be so, then an electric furnace of 
a type not too sluggish in response 
to changes of power input, might be an 
advantage, and its use should at any 
rate make careful pyrometric control 
of pouring temperatures easier. 

The General Electric Co. uses a small 
75 kilowatt furnace like its older type 
of electric brass furnace, holding some 
75 or 100 pounds of aluminum, to 
melt a nearly pure aluminum which 
must flow freely as it must run down 
through the slots in a motor rotor. 
This rotor casting is made in an in- 
genious centrifugal casting machine, 
and to secure the desired results, the 
temperature and fluidity of the metal 




TABLE III 




Electric Furnaces for Nonferrous Melting 

Reflected Heat Furnaces 

Opacity K.W. 
tons per rating 
heal per per Total 

Make 

No 

User 

Alloy furnace 

furnace K.W. Remarks I 

Baily 

1 

Achesun Mfg. Co., Rankin, Pa. 

brass *4 

and bronze 

105 

105 

Baily 

i 

Akron Bronze and Aluminum 

Co., Akron, O. 

brass H 

and bronze 

105 

105 

Baitv 

J 

Akron Bronze and Aluminum 

Co., Akron, 0. 

brass h 

and bronze 

50 

50 

Bail> 

1 

American Hardware Curp., 

New Biitain, Conn- 

brass 

and bronze 

106 

105 

Rail) 

1 

Anaconda Copper Mining Co , 
Butte, Mom. 

brass H 

and bnmze 

105 

106 

Rally 

1 

Atlas Brass Works, Cnluinbus, 0 

brass $4 

and bronze 

106 

105 

Baily 

2 

Ruick Motor Car Co , Hint, 
.Mich. 

braas 9* 

and bronze 

105 

210 

Bail)' 

•» 

Burlington Brass Wks., 
Burlington, Wib 

brass ^ 

and bronze 

lOS 

210 

Baily 

*» 

CapiliA brass Cn , Detroit 

brass H 

and bronze 

105 

210 

Baily 

I 

CoppuB Engiriceriiig and Equip- 
ment Co , Worcester, Mass. 

brass ^ 

and bronze 

106 

105 

Baily 

1 

Dayton Engineering Labs Co., 
Dayton, 0. 

Al 1/5 

105 

105 

Baily 

2 

Dayton Engineering I^bs , Co , 
Dayton, 0. 

brass ^ 

and bronze 

50 

100 

Bail)' 

I 

Deming Co., Salem, O. 

brass 

and bronze 

50 

50 

Baily 

3 

Detroit Brass Wks., ^troii 

brass fa 

106 

315 

Baily 

1 

Drew Electric and Mfg. Co., 
Cleveland 

brass 

and bronze 

105 

105 

Baily 

1 

Hays Mfg. Co., Erie, Pa. 

brass H 

105 

105 

Baily 

1 

Kayline Co., Cleveland, 0. 

brass H 

and bronze 

50 

50 

Baily 

1 

Kennedy V/ilvr Co , Elmira, 

N. Y. 

brass H 

and bronze 

106 

105 

Baily 

1 

Landers, Frary and Clark, 

New Britain, Conn. 

aluminum 1/10 

50 

00 

• 

Baily 

2 

Lumen Bearing Co., 

Buffalo, N. Y. 

brats 

and bronze 

105 

210 

Baily 

1 

laimen Bearing Co., 

Buffalo. N. Y. 

Lumen 

105 

105 
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TABLE 111 

— (continued) 



Electric Furnaces for Nonferrous Melting 


Reflected Heat Furnaces 




Make Nu. 

Lbcr 

Capacity 
Iona per 
heat per 
.Alloy funiaie 

K W. 

taliiiR 

per Total 
furnace K W 

Remarks 

Bailv 1 

Millf'i Pantriirlziny .Macliinr 
l'«> , Canton, l> 

brass 

and bron/e 

50 

SO 


Bjily 4 

Mi(l)i>;an Smrlinn; and 

KrtuiiiiK Co , 13* tidil 

br.iss Ja 

lO.") 

420 


Baily 1 

A Y Mrf3iiiiaM I'o , 

DuhiiqiJi', la 

brass 

and br,'(i./e 

10.5 

105 


Billy 1 

McKenna Bra-is Wits , 

PittsliurKli. Pa. 

brass *4 

arid broiwe 

105 

lOS 


Bully 1 

.VfrKennn Brass Wits , 

J*itt4lii)iKli, Pa 

brass ’4 

and bron/c.* 

.50 

50 


B.iily » 

.McRae KoInTta Co , Detroit 

brass ^*4 

and broii 7 ,c 

105 

315 


Buil> 2 

Nolle Brasi Co , Sprinfificld, O. 

bl.l!.s !*4 

and brtjii/e 

105 

210 


Biily 1 

Ore Mc 1 .iIb i..i , Dis .AnKiles, 

Calif 

brass '^4 

and briin/i 

105 

105 


B.iiiy I 

Pt*nberih\ Injci'tor Co , 

Dciioii 

brass ,^4 

and bi(>[i/c 

10.5 

105 


Bailv 1 

Recent Br.iss Works, 

Mar>i»\ille, U. 

bra«s ^ 4 ' 

and bronze 

105 

105 


Baily 1 

Rnndle -Mfi! C'ft , 

MiKvaiikee, Wis. 

brass 

and bronze 

75 

75 


Baity 5 

Staiidard Sanilary Mfy. Co , 

laiViiBville, K> 

brass 3^ 

and broii/c 

105 

525 


Baity 1 

S 11 ‘riioin$oii Mb', ('o , 

Dayton, O 

br.i*s )4 

and bronze 

50 

50 


Hally 1 

Ciiion Metals Mb' Co , 

Si Paul, Mum 

br.iss ■■'i 

and bron'zc 

105 

105 


B.iil> 1 

Coioii Strci'ii Plale Co , 
Fitolibuiy, Mass 

bra«b ‘ .. 

and bron/e 

75 

75 


lUily !* 

C S Copper Products Co , 
CU'velaiiJ, (J 

br,i»-j ^4 

105 

105 

li' •--’ll ' 101 ' 

Baily 1 

1 . S Navy ^ ard. 

WacliinKion, D C. 

bra‘S “ 4 ' 

and bronze 

105 

lOo 


Bally 1 

Wrhiinfrliiiiise I'.lcuriL .‘ind 

Mfg Co , F. PiiisluirK'li, P.i. 

brass I 4 

and bion'ze 

50 

50 


Baily 2 

West Va Metal Ptoduelb Co , 
I'auinont, \V Va 





Baily !♦ 

C S. C'lippcr Prudiuts Co , 
Cleveland, U. 

biasa ’ 4 ' 

105 

105 

lutbe-tlUln^' 

Baily 1 

S. Navy Yard, W.iblniiKlon, 

1) C. 

brnr-. ’'a 

and bron/e 

105 

105 


Baily 1 

I’lica V.iUe and tixtiiie 

I’uta, N. Y. 

br.i‘.s ■'*4 

and liri.tive 

105 

Ui.5 


baity 1 

WefiiiiiKhouse FJeitric and Mb* 
Co , K Pitlsburyli, Pa 

brabs '4 

and luon/e 

50 

50 


Baily 2 

Wcht \ a., Mc'ial f'liKhiLib C'o , 

Ka irmunt, \V. \ a. 

bia.ss •‘•4 

and hr(*n/( 

105 

210 

iiLise-tillinK 

Baily 1 

While and Brob , 

Philadelphia 

brass ?4 

and broii/c 

105 

105 






5950 


General 1 

KIvctTit Co. 

(ienrral l.Wttie C'o , 
Stheiieciady, N. Y. 

aluminiim 1 / 2 U 

75 

75 


General 1 

Electric Co. 

General Electric Co., 
Seheiicdady, N. V. 

aluminum 2f5 

0 

150 

150 


General 1 

Electric Co. 

General Electric Co , 
S(.hencciady, N. V 

brass 

and bronze 

400 

400 


General 1 

Electric Co. 

Ohio Brass Co., 

Maiisheid, O. 

brass 1 )^ 

and bronze 

400 

400 


General 1 
Electric Co. 

G. S. eVipper Pic*Jucts Co , 
deveUiid 

brass I}-^ 

and bronze 

400 

400 


General 1 

Electric Co. 

U. S. Navy Yard, 

WashinRton 

brass 

and bronze 

400 

400 


r* 

t (yv* 

s 



1925 


^ Furnace toon to be moved to Pariih-Pocil Co., Cleveland, 

49—105 K.W.; 3—75 K.W.; 10—50 K.W.; about 50 of these were already iniulled June 1. 

'*** 2 of theie not yet inttalled. 


furnace of the same general type, hold- 
ing several tons which it hopes to try 
out experimentally. The design calls 
jur a long, rather narrow hearth with 
a weir or a dividing wall with a hole 
in it, about half way up, between the 
two i»arls of the hearth. Metal is to be 
charged at the back, melted, and clean 
metal, free from dross floating on top, 

( r from foreign particle^ heavier than 
the metal, is to run through into the 
I'orc part. The rate of melting in the 
liar part of the hearth and of super- 
healing to pouring temperature in the 
fnie part may be regulated by changing 
the po.silion of the electrodes along the 
lr(inl or rear, lo generate more or less 
power as desired. This scheme offers 
some possil)ililics, but they must be 
tried out before their value is certain. 

'rile (jeiieral Electric Cu. is building 
still another type of electric alnminum 
Inrnace lo be tiicd at the f'lttsfiekl, 
?vlass , plant This is a rectangular 
tilting itiniacc, like a long box, the 
hearth occiip>ing the lower part, the 
beating element being .strips of nickcl- 
ihrnmiiim resistance ribbon, .such as is 
list'd in ihe heat-treating furnaces for 
giiii-forgingv.* The heating element is 
placed not only in the root proper but 
also (jii the sides, above the hearth. 
Such .1 resistor will not stand opera- 
tion at icmtieratiiies sufticient to melt 
brass, but it may handle aluminum at 
a repair ctist that will not be pro- 
hibitive. One factor leading the (ien- 
iral Electric Co. to build this type was 
a di sire to secure comparative data on 
the elYi’et of the oxidizing atmosphere 
this furnace will have against that of 
the I educing atmosphere in the arc- 
lesistaiice type used both for brass and 
aluminum. 

The Cieneral Elect ric arc-rc.sistance 
i'll maces for use on aluminum are the 
^ame as for brass, except that the trans- 
former capacity and power input are 
lower for the same size shell, than on 
brass They give the following table, 
lor different .sizes: 



Hearth 

Nominal lbs. 

Appr(«. 


capacity 

melted 

kilowatt 

Kilowatts 

Ihs. 

per hotir 

hours per ton 



On biuils (if 24 hour uperatlon, 
1. e., after fumace is fully hot 

100 

300 

2.50 

600 

150 

a 800 

500 

525 

200 

1000 

7r»fl 

500 

300 

1400 

1200 

500 


One Baily standard l.SO kilowatt fur- 
nace is operating regularly on No. 12 
aluminum at the plant of the Dayton 
Engineering Laboratories Co., Dayton, 
O. A test rim on the furnace showed 
an output of about V/i tons per day 
in hours actual melting, plus 1 hour 
preheating the furnace or seven to 
eight heats of 425 pounds each. The 
average power consumption ran from 
625 to 675 kilowatt hours per ton. The 

•Johnson, L. F., How the power home tide the 
forge, Iron Trade Review, 1919, p. 1223. 
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average power input was only 80 kilo- 
watts. Twenty-four-hour operation fig- 
ures cannot be extrapolate^l from the 
data as reported. The users are well 
satisfied with the operation. 

At the plant of Landers, Frary and 
Clark, New llrilain, Conn., one of the 
50 kilowatt rectangular Baily furnaces 
was operated for about two months 
before it was taken out on accoutit of 
trouble in maintaining the resistor 
trough. It later was replaced by the 
round type of the same make. This 
furnace, meltiug 0 hours per day and 
being " preheated 4 hours gave on 150- 
pontid heats, gave an output tif ^ ton 
per day. at 830 kilowatt hours per ton. 
The net metal loss was about 0.7 per 
cent. 

One of the 130 kilowatt Hally itir- 
races was tried out some years ago 
bv the Alnniiniim Co. of America for 
making ingot Irom pig aluminum, but 
was not kept in service, being cf)n- 
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TABLE V 


Electric Furnaces for Nonferrous Melting 




Contact Resistance Furnaces 

Capacity K.W. 
tons per rating 
iicat prr per 

Total 

Make 

No 

t*M*r 

Alloy 

furnace furnace 

K.W. 

Ilenncu 

A 

Sc4iviU Mfn. Co.. Wmerbury, Conn 

brasR .uid 

Cl ippiT 

1 150 

OOU 

llennrtt 

1 

7 

Sc(i\i11 MIk. Cu , WatiMbiiry, C'ono. brats and 

topper 

Crucible Furnaces 

5 500 

500 

1400 

Hiiitv 

1 

V^' A. Roper-* I.ld , Niagara l•.'lll(. 

‘ilvi'r 

about t>5 i.bs 40 

40 

Aja\ 

Notllirup 

1 

llakt'i ami C'd , In«. , 

\t«:.rl.N J 

pLiiiinin 

20 

20 

‘\jax 

Nonhrup 

1 

1 R WoihI and Sons 

New Vtifk Cii> 

Kold 

20? 

20 

A>jx 

Ntii (hi up 

2 

r S Mint. Philjd.-li.tii.i 

ttfild and 
silver 

about 7.1 l.bi 

10 

Ajax 

Nfirilirup 

•j 

1‘ S Mini, Philadt'lphi.i 

fiolJ and 
!*ilvcr 

• 

about 190 1.bs. lA 

32 

Aj<ix 

N'lnhiup 

(tlhiim) 

1 

Handy and H.uiiK>n . 

HridKcp*ut.Ci*nii 

silvei 

AOI) I.bs AO 

60 

1S8 


TABLE IV 


Electric Furnaces for Nonferrous Melting 




Vertical Ring Induction 

Furnaces 




Make Nw 

i '-It f 

C.ipjvUy 
tons pn 
heat per 
.Mloy riirna4.( 

K VV 
latino 

pti 

iiiin.i( e 

Total 

K W. 


.1 

C'li , Fluladrlphla 

yellow liras!. 


:tii 

9') 

Aj.»x-\Vyatt 

32* 

Nincriian Kr.iis Lo , Watetburv, C-onn 

yellow In a:,* 

»a 

AO 

1021) 

Aiax-Wyatt 

2-1 ** 

.Xnuiii'an Brass Co., Toi i tUKlon, Conn 

yellow- bl.«9S 

J‘i 

AO 

1440 

Ajat-Wyati 

21 

\niciuaii Brass Co , Kcnoslia, Wis. 

yellow brass 


AO 

r 

AjaV VV>alL 

1 

American Hardware Co , 

Ww Britain, Conn 

}(llo;\ yinJ 
led 

•s 

.to 

30 

Ajax-Wyart 

A 

H.'diimore Tube C'o.. Baltimoie, Md 

\eil.nv brass 

‘a 

bO 

3 AO 

Ajax-Wyail 

24 

Hrid|te|Miit Brass Co , Bridtieporl, 

Conn 

yellow- l)i.i-;'j 

’a 

AO 

1410 

Ajax Wyau 

21**^ 

HriJ»teport Jlr.iNS C'l , BndKeprjrt, 

Conn 

yellow brau» 

?4 

SO 

lASO 

Ajax-Wyait 

1 

Biiick MoT«ir Car Cu , Flint, Mloh. 

y-fllow bras* 

' J 

AO 

AO 

Aiax-W’yati 

31**** 

C'lia^e RoIlmK Mill Co , 

Watorbury, Conn 

yellow- br.i&i 


bU 

1860 

Ajax-W'yati 

1 

(ieneral K.lectnc Co , 

Schenectady , N Y. 

yellow brass 


60 

60 

Ajax-W'yatt 

6 

National Conduit and Cable C'o , 
HastinRS, N Y. 

yellow bras* 

>3 

Cl) 

360 

Ajax-W^au 

I 

Raritan Copper Works, Raritan, N J. 

yellow bra-t* 


AO 

CO 

Ajai-Wyati 

1 

Uaiiih-Pofjl Co., Cleveland, O 

yellow- brass 

'i 

60 

AO 

Ajax-Wyatt 

1 

Rome Rrasx and Copper Co , 

Rome, N. V. 

yellow- hi ass 

}'s 

AO 

60 

Ajax-W’yatt 

1 

Sun-ill Mf^Lo., Waterbiiry, Conn. 

yellow- brass 

h 

^ AO 

60 

A)ax-Wyatt 

1 

Sr imford RnlliuK Mills Co , 

Stamford, Ct 

yellow brass 

*3 

CO 

CO 

• 

Ajax- Wyatt 

1 

W. A. Clark Wire Co., Bay way, N. J. 

yellow brass 


CO 

CO 

Aiax-W'yatt 

0 

West Va Metal Pnxlucts Co , 
Fairmont, W. Va. 

yellow brass 

>3 

60 

300 

Ajax-W') att 

1 

U. S. Navy Yard, WashiiiKton, D. C. 

yellow brass 

33 

CO 

60 


187**** 




1 1520 


* Inctuding lA not installed but planned for. 

** Not yet insuUcd but planned tor. 

Only one of these ia yet installed. The 20 planned for is approximate 
♦y Only one of these is yet installed. , 

***** Only ®3 of these arc yti installed. 

Horigontal Ring Induction Furnaces 

1 Hoskins Mfg. Cn., Detroit nickel albys ^ 100 100 


^l^JelT(l loo small for that type work. 

A big .300 kilowatt tapping type 
Ll.iily ninuice later was installed at 
I bo plant of the United States Alu- 
minum Co., Massena. N. Y. This has 
dcsrrilKd by Miller.* It had two 
siiaiglit resistors, one on each side of 
ilir hearth, and held 3 to 4 tons of 
alninimiin. In this furnace, according 
to the users,** under best conditions aud 
unnimions opcraiion the production 
was about 1 ton per hour at slightly 
under sQO kilow'att hours per ton. Tlic 
inrnace primarily was installed for 
making alloys high in zinc, and on 
such scM'vicc it showed a notable dc- 
ircasc in metal loss over fuel-fired 
riverbcratory furnaces. However, on 
the regular rim of aluminum there was 
no decrease m metal loss. The resistor 
troughs have been a source of trouble, 
failing frequently, and the high heat 
capacity of the furnace makes it less 
eliicient on intermittent operation, the 
power consumption averaging some 700 
kilowatt hours per ton on the furnace 
as actually operated over a period of 
lime. 

As a consequence of the high pdw^r 
consumption the use of the furnace has 
1 ceil practically given up, and its own- 
ers contemplate changing it over to an 
annealing furnace, since such furnaces 
give satisfactory results at the lower 
operating temperatures used in anneal- 
ing. 

It .should he mentioned that a 105- 
kilowatt Baily furnace long has been 
in satisfactory operation at the Lumen 
Bearing Co., Buffalo, on an ^alloy of 

*MIUer. D. D. The remeltliig of aliftnloun pis 
In Uw flertrlc runian, Them, and Met. Eng., VoL 
19. 1918. p. 251. 


•*VaiI. A. E.. personal eommunleatlon, Jan. 21. 

1920. 
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approximately 85 per cent zinc, 10 
per cent copper, 5 per cent aluminum, 
which is poured at about 700 degrees 
Cent. The furnace gives about 55(X) 
pounds per 10-hour melting day, using 
a!>out 660 kilowatt hours in the day- 
time and 330 at night to keep the fur- 
nace hoi, Le,, about 360 kilowatt hours 
ter Ion on this low-melting alloy. 

A few isolated heats of aluminum 
have been made in Snyder direct arc 
liirnaces, but no dat.i eriiweiiuencc 


Springheld, Mass. No real tests of 
stationary indirect arc furnaces on alu- 
minum alloys themselves arc on record. 
However, on the basis of some small 
test runs in the .SO kilowatt furnace, 
made by starting with the furnace at 
the temperature used for making hard- 
eners, and therefore well above alu- 
minum temperatures, it was calculatctl 
that in a 1-ton furnace 310 kilowatt 
hours would be reepnred, presumably 
(.11 24-honr operation. These figures 


TABLE VI 


Furnaces for NonferrouH Melting 

Totals by Types 


« 

Type 

Make 

Approx. No 
actually 
lURlallcd 
June 

Approx. No. 

actually 
iriitalled for 
copper, brass 
and broir/e 

Total No 
incbidiiiK tbo'ie 
being iristalled 
and on 
order June 1 

Total 
capacity 
of all 
ner heat 
Ion<i 

Total 
No. for 
copper, 
braaxand 
l>ronxc 

Total 
K.W.H. 
uf .ill 

Direct 

Arc 

Hcroult 

Snyder 

GreavcH-Flclirll 

11 

2 

11 


2 

;{5oo 

Stationary 

Indirect 

Arc 

Keitnerfclt 

7 

4 

7 

4H 

U 

1375 

Moving 

Indirect 

Arc 

lirtroit 

40 

39 

00 

46 

41) 

13800 

Moving 

Indirect 

Arc 

Routli 

10 (esti 

1 10 (cht) 

35 

9 

15 

4720 

Moving 

Indirect 

Arc 

Amciican 

1 

1 

1 

'a 

1 

300 

Reflected 

heat 

Baiiy 

50 

47 

U5 


57 

5950 

Reflected 

heat 

General !■ Imnc 

4 

4 

0 

or more 

r,ij 

4 

1825 

Induction 

Vertical 

Ring 

Aiaa 

Wyatt 

03 

93 

tK7 

70H 

187 

11520 

Horicontal 

Ring Induct. Hoakins 

1 

0 

1 

ii 

0 

100 

Contact 

Rciiitaoce 

Bennett 

7 

7 

7 

11 

7 

1400 

Crucible' 

Ajax- 

Northrup and 
Baiiy 

7 

0 

N under *2 

0 

IKK 

Ni-Cr 

Rctiitor 

for aluminum 

(.fcneral 

Electric 

0 

0 

1 

* N (eat) 

0 

100 (rn) 



231 

209 

379 

iweja 

348 

44858 


[ appear to have been kept, and none 
arc available. If the direct arc fur- 
nace will produce a satisfactory quality 
of metal, without undue gas absorption 
in the overheated metal under the arc, 

; such a furnace should work well, since 
the comnioti aluminum alloys, outside 
of the zinc-containing alloys, arc rela- 
t lively nonvolatile, and direct arc fur- 
naces arc useful for such alloys. This 
question should be investigated, and 
I the bureau of mines hopes to study it. 

The Renncrfelt indirect arc furnace 
in a small 50 kilowatt size was used 
in making up the hardeners used by the 
[ Acicra! Co. of America, but not in 
[ melting ihe aluminum alloy itself, before 
tliat firm went out of business. Similar 
hardeners now arc handled in a similar 
furnace, but of 100 kilowatt capacity 
^ at the Bausch Machine Tool Co., 


later were revised to 350, but neither 
figure is based on adequate test. 

One of the standard Detroit rocking 
furnaces rated at 300 kilowatts was 
given a thinner lining than fur use oii 
biass, the melting chamber being 49 
inches diameter •by 41 inches, the fur- 
racc thus lined holding 1700 puuiids 
of alnmiKum, and tested at the C. II. 
Bohn Foundry Co., Detroit. The power 
input was raised to 325-375 kilowatts, 
and on about 60 tons of No. 12 the 
actual melting time averaged about 1 
hour, 10 minutes per heat, correspond- 
ing to an output of about 5 tons per 
lO-hour day, at about 475 kilowatt hours 
per ton. The 24-hour melting rate 
would approach 375 kUowatt hours per 
ton. The net metal loss averaged about 
0.85 per cent, running about 0.45 per 
cent on American ingot, scrap No. 12 


July 1, 1920 

and gates, and up to 1.3 per cent on 
some French ingot that appeared to 
contain some noiimetallic impurities 
that weighed in as metal, though it is 
also possible that there was in this 
case some formation of aluminum car- 
bMc due to piling the charge too close 
u> the arc in the runs on French metal 
which were made first. The product 
Irom both the FrcMich and American 
n'ctal was of satisfactory quality. The 
iunince is used for making up the 
c(»pp(T-alimiimim hardener, a.s well as 
lor No. 12 alloy. 

The Ajax- Wyatt induction furnace 
has not heiMi tried on aluminum. 

It w'ill be noted that all the data on 
aliirniiiiim shows a high power cun- 
siimplion per ton (»f metal compared to 
that required by the same funiacc on 
brass. The figures range on 10-hour 
(•peration from 8.50 kilowatt hours per 
Ion in the 5()-kilow'att Daily on 150- 
poutul heats through 6.50 kilowatt hours 
per ton in the 105-kilowatt Daily on 
425-pound heats, to 475 kilowatt hours 
per ton in the 375 kilowatt Detroit on 
1700-pouiid heats. The 24-hour opera- 
tion figures for the 3 to 4-ton Daily 
tapping furnace and for the 1000 to 
1400-ponnd General Flectric furnaces, 
are 500 kilowatt hours per ton, under 
best conditions. Roughly, a given size 
and type of furnace requires at least 
.50 per cent more power per ton to heat 
uinmimim to 700 degrees Cent, than it 
dors yellow brass to 1050 degrees Cent. 

Ill fact, theory calls for the expendi- 
ture of about Iw'ice as much energy, 
since, averaging the available data, 100 
per cent melting efficiency calls for 
uliout 1.50 kilowatt hours per ton for 
yillow brass,* and about 300 kilowatt 
hour.s per ton for No. 12 aluminum. 

In fucl-fired furnace.^, the difference 
in fuel consumption is not so marked 
because .such furnaces operate at a 
higher efiicier.cy the lower the temper- 
ature, so that a given fucl-fired fur- 
nace probably can produce a ton of 
aluminum with not much more fuel 
than it would u.se on yellow brass. 

Without the savings in metal losses 
;>nd in crucibles shown in brass melt- 
ing, without definite proof of improved 
quality of enetal, the value of electric 
furnaces For aluminum depends pri- 
marily on whether or not an aluminum 
mclter can pay around $7 to 10 or 
more per ton, depending on the cost of 
rower and the size and type of electric 
furnace chosen, for electric power to 
melt his metal, plus the interest and 
depreciation charges per ton on an ex- 


Comi»ra Rkhardi, J. W., Eleetrte fowtr Be- 
quired to Melt Metali, TIriiii. An. Bm Foiiiidir*i 
Aral.. Vol. 4. 1910, p. 9B; CUncr, a H.. ind 
Herlng. C., The Bloetrle VumiM tor Brin Melt- 
ins. Ttim. An. Imt Metili, VoL 6, 1019, p. 
101; Hmen. C. A.. Dedrte Melting of Cm rad 
Bnif. Tnuis. Am. lint. Metals- Vdl. a, 1019,: p. 
119. Also unpidilUlied data non Bridgeport 
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pensive furnace which will give only 
a small output, compared to brass, of 
the light metal, aluminum, and still 
beat his present fuel costs. 

The various electric furnaces for 
melting nonferrOus metals now in use 
and being developed have been de- 
scribed, though many early ones that 
fell by the Wtiysidc, through whose fail- 
ure much has been learned, have not 
been included. It is of interest to sie 
bow many furnaces, and of what types, 
are among the live ones in the United 
States, and the accompanying tables, 
which include only those furnaces that 
can fairly be said to be in actual opera- 
tion or which are on dclinile order or 
definitely planned for by the manage- 
ment of a plant and are so reported 
by the' plant, therefore has been pre- 
pared. Smelting rather than melting 
tnrnaces, of which there are a few on 
iionferroiis work, to say nothing of the 
electrolytic cells used in the prodiieiioii 
of aluminum, are not included. 

The tables show that on June 1, 1020, 
there were actually installed and regu- 
larly operating about 210 electric brass 
furnaces and some 20 other iionfcrroti*» 
electric funiaces, taking a total of over 
«M),000 kilowatts, i.e., equivalent to about 
a third the total generating capacity of 
the famous Connor's creek generating 
station of the Detroit Edison Co. 

Around 170 more furnaces were on 
order or definitely planned, and while 
adverse business conditions may post- 
pone some of the installations, espe- 
cially the large installations of Ajax* 
Wyatt furnaces contemplated by three 
rolling mill firms, yet most of these 
are expected to go in eventually. If 
one cared to add to the total by in- 
cluding small furnaaes used intermit- 
tently for laboratory work, those for 
demonstration purposes, and the vari- 
rus experimental furnaces under more 
or less active development, he might 
state that in 1920, non ferrous alloys 
probably will be melted in about 400 
diffcTeiit electric furnaces. The natural 
growth of electric bra.ss melting may 
ically bring it to that figure. 

It is quite certain that the end of 
1920 will see in commercial operation 
more electric brass furnac^ in the 
United States than electric steel fur- 
naces. By that time the power used in 
cicctric brass melting will be well over 
10 per cent of the electric power used 
by the city of Detroit, and the foundry- 
men of the United States will have 
invested around $2,500,000 in electric 
brass furnace.s. 

When all these furnaces are in oper- 
ation, they may be expected to use 
roughly 100^000,000 kilowatt hours per 
• year, which will cost, roughly $1,000,000. 
They should produce roughly 250,000 
to 533,000 tons of metal, or say a 
third to a half of the total amount 


THB FOUNDRY 

melted. All these calculations depend 
on whether the furnaces are run 24 
hours a day or only eight to 10 hours, 
and on many other factors, but they 
serve at least to show the order of 
magnitude. 


With 50 per cent more turnares in 
actual operation than its nearest com- 
petitor and being scheduled to ihakc up^ 
50 per cent of the total numl)er of all 
furnaces installed, the Ajax-Wyatt fur- 
nace leads In numbers, and may be 
fairly said to have revolutionized melt- 
ing methods in the wrought brass in- 


dustry. The Detroit rocking furnace 
leads in total kilowatts connected, and 
in output as well, though, as mosf ol 
that type operate but 10 hours while 
the Ajax-Wyatt operates 24, the latter 
closely approaches the Detroit in out- 


put now, and will surpass* it when all 
the Ajaxes planned for are in opera- 
tion. The Baily furnace is second in 
numbers and is dose in connected kilo- 
watts to the present actually installed 
Ajaxes, but in total production is be- 
hind the Detroit and the Ajax. The 
Booth furnace is climbing steadily. 


TABLE VII 


Furnaces for Nonferrous Melting 

Other Electric Brass and Aluminum Furnaces being Developed 


Namr 

Type 

Inventor or Developer 

f i.ley 

Krnncrfelt 

Reverberatory 

Vertical Ring induction 

Reflected 

Heat 

C* B Fo1e)’.~<Bristol Braai Co., Bristol, Conn. 
H. A. UeFiies — Hamilton and Hansel, Inc., 
Park Row Building, N. Y. City. 

I'honKsoii 

Moving, aig-zag solid resistor 

John Thomson, 203 Broadway, N. V. City. 

Indusliul 

Nut known, S-phasr ^rlf 
regulating phase 

Industrial hlectric Furnace Co., 03 W. Jack- 
son Blvd , Chicago, 111. 

Moore 

Moving indirect Arc 

Pittsbiirgli Klectric Furnace Corp.* Union 
Bank Bldg , Pittsburgh, Pa. 

Reardon 

Moving indirect Arc (converter 
open flame oil furnace) 

W. J. Reardon, Aluminum Manufacturers, 
litc , Detroit, Mich. 

tleneral hirer rir 
Co. 

Nickel-chromium resistor furnace 
for aluminum 

F 1 Collins, General Electric Co., Schenec- 
tady, N. Y. 

Stattsano-Petinot 

Stationary Indirect Arc 

S. Pelinoi, U. S. Ferro Alloys C^rp., 30 E. 
42nd St. N.Y. City. 


Total different lypeB or maken of rleriiic furnaccA for non* 
ferrous metal in commercial use in the United States . . . 14 
Total other types or makes l>ritiK developed . . . . K 

Total distinct types or makes suftgested or tried for non< 
ferrous meliing, over ... \ 80 


Furnaces Sold to Foreign Countries by United States Makers 


Make 

Firm 

Location 

Alloys Melted 

Herouli 


Hiram Walker Metal 
PriKiucts Co. 

W'alkervillr. Ont , Canada 

Nickel alloys 

Greavcs-Ktrhell 

Government Mint 

Japan 

Bronze and silver 

(Electric Furnace Con- 
struction Co , f*hila.) 

LachezceiFils 

Dijon, France 

Non-ferrous 

Baily 


it. Amsinrk C'orp. 

.Mexico City, Mexico 

Brass and bfonm 
(8-105 K.W. each 
furnaces) 

Baiiy 


Dominion Steel Products Ca). Brantford, Ont., Canada 

Brass and hronxe 
(50 K,W.) 

Baily 


Mitsui and Co. 

japan 

Bra SB and bronae 
(106 R.W.) 

Baily 


Allen and Everett 

Birmingham, Eng. 

Brass and bronze 
(105 K.W.) 

Detroit 


Furakawa Mining Co. 

Japan 

Brass and broniie 
(75 K.W.) 

Detroit 


Kobe Steel Co. . 

Japan 

Brass and bronze 
(106 K.W.) 

Detroit 


Mitsubishi Co. 

I-pan 

Brass and bronze 
(75 K.W.) 

Detroit 


Schneider & Co., 

Crcusol, France 

Brass and bronze 
(105 K-W.) 


Total nonferrous electric furtiaccs of 
couiiiiies 

United .States make sold for use in 

other 
... . 12 


Number plants in U S. employing 
nonferrous melting 

or having ordered electric furnaces for 
118 


Number plants in U. S. employing 2 or more electric furiiaces for nonfer- 
roua melting 40 

Number plants in U. S. employing 2 or more different types or makes of elec- 
tric furnace for commcrciapnonferrous melting IS 

Approaimatc number of nonfcroui electiic furna«.eb made abroad and used 
abroad, mostly Rennerfelu— about 30 
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Expanding Foreign Service 

^• 1^0 PR(.)\"IOE larger and better facilities of a 
M C\ permanent character for the growing re- 
^ J cjuirements of our European division, the 

Ivondon office of Thk Foundry will be 
moved on July 1 from 16 Regent street to 2-4 
( axton Jlou.H% Westminster, London, S. W. 1. Cor- 
iv>p(Hi(lence for our European office should be ad- 
ilresscd to Caxton House hereafter, together with 
that for the affiliated publications of The Penton 
Publishing (.'o., which include the Daily Iron Trade 
and Metal Market Deport, The Iron Trade Reineze, 
Marine Rcviczii\ Poiocr Boating and Abrasive Industry. 

As a result of this change, greatly improved facil- 
ities will he provided for transacting all of tlio l^mro- 
pean biisine.ss of The Foundkv. Ca.xton House, 
vvliicli is one of the leading modern office buildings 
ill London, is located in the heart of the Westminster 
iron, steed, marine and engineering district. It is 
within a block of the hpad([uarters of the Briti.sli Iron 
and Steel institute, Institution of Mechanical Engi- 
neers, Iiislitiilion of Civil Engineers, Institute of 
Mel;d.'^, etc. W'itiiin a short distance also are located 
the houses of parlinineiit, Britisli goveminent offices, 
and the oflices of many of the large.st iron, .steel, 
shiplmildmg and engineering firms in (ireat Britain, 
t')gellier with the luiropeaii oflices of many large 
•\merican iron. sli‘el and machinery corporations. 

.American business men traveling to England are 
cordially invited to make their head(|uarters at our 
London offices. During the coming summer season 
special facilities will be available for taking care of 
mail, which may he addressed in care of our hairo- 
pean lieadt[uarters. ( >ther arrangements are being 
made lo look after the reciuirements of business 
visitor.^ and we hope this will he considered as a 
personal invitation liy any of our readers, friends 
or adveriiscrs who may be going abroad. 


What Is Good Coke 

9 r.THOUCiH coke is one of the most essen- 
tial items entering into casting production, 
foundrymen generally have given it little 
consideration from a tfjchnica! standpoint. 
Of course, the practical foundryman knows in his 
own case which of the available products gives the 
best results, but does he know whether it would be 
possible to improve on his favorite fuel or whether 
some new coke would not give still better results in 
his cupola? The question of foundry coke, considered 
from the manufacturing end has been treated in tho 
literature of the past few years, but there has been 
a marked absence of anything of a scientific nature 
describing the coke whiclr should be used in tho 
foundry to produce the best results. So far, practically 
all that has been done in this connection has been 
fostered by the coke producers themselves. Of course, 
a wide range of size and coiTiposition in coke may 
be possible without tnaterially affecting the results 
in the cupola, but if this is so, it should be known 
and tested by the foundryman and not left to the coke 
producer. In a paper appearing in this issue, the 
author, who is engineer for a coke company, shows 
something of what is being done to improve the na- 
ture and quality of foundry coke, but he is frank to 
admit that he does not know just what will produce 
the best results in the foundry. Undoubtedly, thought 
should be given to this question for coke companies 
have shown themselves eager in the past to assist. 


July I, 1920 THE FOUHDBY , 

Trade Outlook in the Foundry Indu8ti*l | 


C )KE scarcity will become more acute during 
the late summer, fall and winter. This is 
the composite expression of opinion voiced 
both by producers and large users of this 
fuel. At present the foundryman who is receiving 
50 per cent of his contract allotment of coke is 
favored. With a continuing and aggravated car 
.shortage, 50 per cent is an outside estimate of the 
cars available for coke shipment, and road delav*^ 
enroute still continue in many sections. Therefore, 
that foundry which is receiving one-half of its 
normal requirements is fortunate. 

The acute scarcity which impends 
has driven coke prices steadily iij)- 
Market la ward. Spot foundry coke i.s quoted 

wad • at $15 to $17 ovens, and some has 

been sold at above $20 a ton. July 1, 
which marks the terniiiialion of the 
first half contracts for coke finds few stable agree- 
ments for last half di'livery. Users, in gt‘ner;d. share 
with prodiieers a reluctance to enter into coiiiiacts 
co\ering the entire six months, A number of sales 
liave been made 


Market la 

Wiia - 


A number of sales 


nave been made 

for last half coke, 

based upon a slid- ^ ^ ^ 

ing scale which in Prices of Raw Mai 

turn rests upon corrected 

advancing coal 2 Fonndiy, Vnllcy 141.00 

prices. y\t a sea- No. 2 Houtiiom, Hiimiugiiani.. 40.00 to 42.00 

*;nn v\.li«>n ordl- Fotfiiflry, ChloaKo 44 00 to 00 

son wntn, orui No. 2 Foundry. IMiJlaflclphl* ... 45.00 lo 48,10 

narily, foundries mo. Vaiiey 44.60 to 45.00 

Iw. Malleable. OilraKO 43.60 

WOUlcI be SCCUK .Malic.'ible, Buffalo 40.25 

as to price and Coki 

delivery for the ennudisvuie founOn' coke rs.ootouoo 

fall and winter foumiry coke 12.00 to 12.50 

and when a re- . — 

serve again.st win- 
ter traffic delays would be well established, little activity 
is noted. While shops in general have been able to 
maintain a day-to-day .supjdy of fuel, no surplus is 
to be had. Anxiety regarding supplic.s of iron and 
coke, has led foundrynien to neglect sand, in some 
instances. Preferential distrilnitioii of cars, has not 
taken int6 account tlic essential character of molding 
sand. Consequently traffic committees representing 


Prices of Raw Materials for Foundry Use 



CORRECTED 

TO JUNE 25 


Iron 


Scrap 


No. 2 Fonndiy, Vnllcy 

141.00 

Heavy meKlitic ateel. Valley 

.$2,5 00 to 26.00 

No. 2 Hiiutlioin. Hiirniugliani. 

40.00 to 42.00 

Heavy meltlni; Rlee), Pltlsbu i'h. 

. 2.5. 50 lo 26. on 

^'o. 2 FoUtidry, ('IiIoako 

44 00 to 15 00 

Heavy imdlini; Blcel, I'hlraKO.. 

. 22.00 to 2.1 .>0 

No. 2 Foundry. IMilladclphb . . 

. 45.60 to 48,10 

Stow |>bte, Chli'mtiv 

. •tl.50to82 50 

Valley 

. 44.50 to 45.00 

No 1 vafit. Chleauo 

41.00 to 41 .50 

Malleable. OilraKO 

43.50 

No 1 rust, PhlladeJtiliii 

. :{7 00 to;{0 00 

.MMllc.'ible, Buffalo 

46.25 

No. 1 cnM. Rirraln^hitni 

. 30.00 l» 3:1.00 



Car wlieeb. Iron, PittsbunUi. . . 

. 3S.0O to .30 OO 

Coki 


Far U'beelR, Iron, ClilcaRo. . . . 

. .35..50 to :46 00 

('nimvllsville foundry coke 

. T5.00tol7 00 

KHilroad niulleablf. . . . 

. 28.7510 29 25 

Wbe county foundry coke 

. 12.00 to 12.50 

AKileultural nialleuhle, ('hlr.iKo. 

. 28.50 to 29 00 


garding the cost factor, a longer melting ratio ^ 
obtain if gray-iron castings production is not t6" ' 
suffer a severe contraction. Where 4 to 1 charge$ 
have been used, 8 to 1 or even 10 or 12 to 1 should 
be adopted if the cla.ss of work handled will permit 
this conservation. Those who are receiving coke 
shipped within the past 30 or 60 days rcix)rt a great \ 
deterioration in quality. The ash content which 
normally does not exceed 6 per cent ha.s mounted to 
12 to 14 per cent. Suli)hnr is high, and the amount . 
of breeze and fine material is immeasurably increased. 
"I'lie reason for these sliortcomings in the fuel is 
directly traceable to the car shortage. The former 

72-hour by-product coke is practically unknown at 
present. When cars are available, the oven.s arc 
pushed at from •!() to .SO hours after they arc'charged, 
in order that the tracks may l)e cleared aiul new cars 
placed as quickly as tliey liecome available. On the 
other hand, when no cars are available, the coke lime 
iiuisl necessarily be extended, as only a .small amount 
of storage .s])aee is available. Thi.s produces an 
inferior quality of coke which is easily broken down 

in handling. Bce- 

hive producers 

. , r J tr although faccd 

rials for Foundry Use different prob- 

ro JURE 25 ham- 

lUwy meHIn(t stei'l. Vallp> $25 «0 to 26.00 pcrcd by sllOrt- 

Heavy meltlnK aleel. PlflsbiM'h.. 2.5.. 50 to 26.00 age Of CafS lU a 

Heavy im'llini; Blcel, I'hlcaKO. . . 22.00 to 2.i .50 cJniilnr a cr r 

Slow obte. chbaaiv •ii.5oio82M> Similar (icgiet., 

N« I caAt. ChlcHUo 41. 00 to 4 1.50 AltllOUIfh fcW 

No 1 fust. PhUwleJpluA :{7 00 to;{2 00 , 

No. 1 cnM. Birraiiwhiini ;in.oo i» 3:i.oo canccllalion.s iiave 

Car wlieeb. Iron, Pittsburkli. . . . 3S.0o to .'ll) oO Iiahii a 

Car ubcela. Iron, OiIcjiro .35..50 to 36 00 leeeivcu, 

KHilroad miiiieabif, 2H.75to20 2 ri marked slackeii- 

Awleullural niiillcuhle, nilr.iBo. . 28.50 to 20 UO dcmaild 

for gray iron 

ca5ting.s is noted. 

I'his condition is not taken to indicate the 
approach of over produetion. but rather a temjM>rary 
lull induced by transportation clifficullies experienced 
by tile large users of castings. Many foundries con- 
tinue to have diffieully in shipping their finisheil 
prodiiet, through inability to secure cars, although 
when once- loaded, transportation to destination i.s 
fairly satisfactory. 


foundries in .some of the larger cenlcr.s are acting to 
secure shipment on at least a small reserve of .‘'and 
before the winter. 

Many foundries at present are niclt- 
^ ing with a low ratio of coke to iron 
Conaervation established in the days when coke 

ImDerAtivA ^ and when a few^ 

^ hundred weight of fuel per charge 

made little impres.sioii upon the per 
pound cost of castings, "With increasing coke prices, 
the same ratio lias been maintained, many regarding 
the extra cost as a premium on insurance against 
dull iron. The problem now has passed beyond a 
matter of unit cost of castings. Coke production is 
decreasing week by week. Scanty supplies of cars 
in which to ship from the ovens have been still 
further restricted through a recent order of the 
interstate commerce commission which provides that 
coal cars must be used exclusively for coal, and 
.may not l>e reloaded with coke at the ovens. This 
will, further restrict coke output. Therefore, disre- 


Curtailment of building activities, 
due lo high prices, has lessened the 
Costs Block demand for plumbing goods and 

Construction castings. Cast iron 

pijje also, is not active, due to the 
inability of municipalities to finance 
new undertakings. The production schedules of 
pa.sseiigcr automobile manufacturers has been slight- 
ly abridged. ^ It is hoped that the output may not 
fall below 65 per cent of the early 1920 estimates, 
but a cut of at least 35 i)er cent is expected. Tractor 
and truck building companies have not been obliged 
to curtail their programs, although at present some 
difficulty is experienced in securing materials. Prices 
of nonferrous metals based on New York quotations 
follow: Copper, 17.62>ic to 17.75c; lead, 8.50c; tin, 
low: Copper, 17.62j4c tp 17.75c; lead, 8.50(i| tin, 
46.25c to 46.50c; antimony, 7.50c to 7.62}4c; alu- 
minum, No. 12 alloy, producers' price, 32.00c and 
open market, 31.00c. Zinc is quoted at 7.40c to 
7.45c, St. I^uis. 




Comings and Goings of Foundrymen 


^AMHS A. (iXLIJGAN, sales 
^ ■ aMt'iit lor Pickaiids, Pirowii 

« & Co , CliicaK;o. for the j^ast 

IJ years, ha•^ Ikm n aii])ointed 
sales iTiaii.ij^rer and assistant to Vice 
l^resident C. 1). Caldwell ol the llv- 
JVodiicts C'olvc ('orp. at Chicago. 'I'hc 
•«ale ol‘ coke by rickands, llrowii & 
Co., winch has been in In'. charj;e, 
has been a'^suined by 1C S. Dntton, 
manager of sales ior all departmeiUs. 

1.. Schnlze has been ap])ointed 
assistant sales agent for the eoke de- 
partnient* Mr. Cialligan’s experience 
of 12 years in selling the output of 
the we..tern coke plants has given 
him wide insight into the prodnelion 
and distrihntion of coki*. a fact rec- 
ognized when he w.is ai)i»ointed in 
April, Ibis, as district repres^■ntati^ e 
in charge of coke distrihntion in the 
Middle West nndt r the L'niled States 
fuel administration. In this position he 
allocated the output of all plants in In- 
diana, Illinois, Wisconsin and Missouri. 
Mr. Galligan is a native of Milwaukee 
and is 4.^ years of age He began 
• his bn‘=iness career at Ifi Nears as ;i 
stcnograjilier ainl in ISbO i ntered the 
emploNiiient of the I'.dNvaid W \llis 
('o., Milwaukee. 'Pwo years later 
was made nianager of the h'li/aheili 
Mining Co. in the T.lack Hills, which 
was owned hy Mr. .\llis. In lb02 
he joined the slalT of the Mb's 
Chalmers Co. Milwaukee, ,id\ancing 
to assistant gem ral iiiirchasiiig agent. 
In lb()() he became s.ilesinan for I’ick- 
ands. i' row 11 & t'o., in their Mil- 

waukee oflici’. being transfer! ed to 
tlicir ("hicago olViee two >ea!s later 
to have charge ol coke sales. 


G. W. Price, formerly superihtend- 
ent of the gray iron and steel found- 
ries of the Lenoir City Car Works. 
Lenoir City, Tenn., has been appointed 
superintendent of the giay iron and 
steel foundries operated by the Annis- 
ton Steel Co., Anniston, Ala. 

C. D. Gilpin now is works man- 
ager of the Detroit plants of the 
Aluminum Manufactures, Inc . Cleve- 
land. He has been with the company 
about eight years, commencing as 
timekeeper. 

Jame.s Anderson recently assistant 
foundry foreman of the Morgan Engi- 
neering Xo., Alliance, O., has been 
made assistant superintendent for the 
Edgtlwater Steel Corp., Oakinont, Pa. 

W. E, Warner, who for a number 
of years has been associated witli 
the Lumen Bearing Co., Buffalo, has 


been made superintendent of the 
new plant of that conupaiiy at Youngs- 
town, ( ). 

C. S. .Siebert recently has been ap- 
pointed district sales manager in Cin- 
ciiniiati for the Iron Trade Products 
Co.. Pittsburgh. 

T. E. Malone, J. S. McCormick Co., 
Pittsburgh, has resumed his duties 
with this company after an absence 
of several months owing to ill health. 

G. A. Weisgerber has been promot- 
ed to the position of purchasing agent 



.I.NMKS A. OALUOAN 


of .Stanley (i. h’lagg & Co.. Philadel- 
phia, to succeed J. .M. Mather, who 
iec(MiiI> resigned his position engage 
in (ilhcr acli\iiies. 

Edward C. Waldvogel, who for thi* 
past four years has been general 
manager in charge of sales and ad- 
vertising for the Yale & Townc Mfg. 
Co., has been elected on the directorate 
of that organization. 

E. ^1. William.s, who recently re- 
signed as a colonel from the United 
Slates army, has been appointed man- 
ager of service and inspection depart- 
ments of the V’^alley Mould & Iron 
Corp., Sharpcsvillc, Pa. 

F red Thornley, director and works 
manager, W. Thornley & Sons, Ltd., 
Sydney, Australia, is visiting this coun- 
try to purchase equipment and supplies 
for his company’s newly completed 
foundry. Mr. Thornley, until Aug. 1, 


will be located at the Highland Court 
Hotel Hartford, Conn. 

Iv F. Stone recently has resigned 
his position with the Medicine Hat 
Pump & Brass Co. to become found- 
ry foreman for the Coppus Engineer- 
ing Co., Worcester, Mass., manufactur- 
er of steam turbines. 

Alton N. Bates, vice president and 
general manager of the Erie Foundry 
Co., Erie, Pa., will return shortly 
from an extensive trip to England, 
France and Italy. He has been abroad 
for the past three months in the in- 
terest of his concern. 

A. F. Stirling Blackwood recently 
resigned his position as vice president, 
general manager and director of the 
Union Steel Casting Co., Boston. Mr. 
Blackwood has organized a company 
to make steel castings utilizing a new 
type of melting furnace. 

George P. Mills, formerly electrical 
sales engineer for the (ieneral Electric 
Co., Philadelphia, has been placed 
in charge of a department estab- 
lished to develop electrical heating 
furnaces for industrial use, by the 
Electric Furnace Construction Co., 
Philadelphia. 

Willard A. Case recently has been 
elected treasurer succeeding John B. 
Millikcn, who resigned his office as 
treasurer of the Yale & Towne Mfg. 
Co., Stamford, Conn. Mr. Case re- 
cently has been advisory engineer to 
the Audit Co., New York, which spe- 
cializes in problems of operating man- 
agement and accounting. 

J. M. Mather has resigned as pur- 
chasing agent of Stancly G. Flagg 
& Co., Philadelphia and Pottstown, 
Pa., to become connected with the 
purchasing departments of the Central 
Foundry Co., 90 West street, New 
York, which also handles the sales 
of the pig iron output of the Central 
Foundry Co.’s southern furnaces. 

Keith A. Wood, Malden, Mass., 
formerly Now England district man- 
of electric industrial tractors, has been 
appointed manager of the electric 
truck division of the Cowan Truck 
Co., Holyoke, Mass. 1. T. Hughes, 
who has represented the Cowan Truck 
Co. in New York state, has been pro- 
moted to sales manager of the hand 
truck division. 

Allan F. Goodhue recently has 
been elected vice president in charge 
of sales for the' Chicago Pneumatic 
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Tool Co., Chicago. Since May 1. 
1919, Mr. Goodhue has been manag- 
ing director of the company’s Eng- 
lish subsidiary, the Consolidated 
Pneumatic Tool Co., London, and 
also director of European sales for 
the Chicago company. Mr. Goodhue 
formerly was with the Midvale Steel 
Co. and Midvale Steel & Ordnance 
Co. in ]'.hiladclphia, Chicago and 
ton. During the war he was assi^it- 
ant manager of the steel and raw 
material section, production division, 
of the Emergency Fleet Corp. 

R. A. Sleicher, formerly vice presi- 
dent of the Edward A. Cassidy Co., 
New York, and prior to his afhliation 
with that corporation, vice president 
of the Troy Foundry & Machine Co., 
Troy, N. Y., has been appointed gen- 
eral manager of the Standard Process 
Steel Corp., Phillipsburg, N. J. The 
manufacture of steel castings at this 
plant has been discontinued and the 
entire facilities of the shop now are 
devoted to the production of both 
light and heavy gray iron castings. 
Equipment also is provided for ma- 
chining the castings produced. A 
'arge number of molding machines now 
are being installed for the production 
of light work. 


Hold Joint Meeting 

At the invitation of the Connecti- 
cut Fonudrynicn’s associaMoii, the 
New England Foundrymeii’s associ- 
ation met -with it in joint session 
at Hotel Garde, Hartford, Conn., ro- 
conlly. The former as.sociation is 
less than a year old and the 
joint meeting therefore is the fir.st 
of its kind. J. E. Stickler, president 
of the Connecticut association opened 
llic se.ssion with a welcome to the 
members of the. larger organization. 
He gave a brief description of the 
work and scope of the Connecticut 
association. The New England associ- 
ation is purely a social affair and the 
Connecticut foundrymen feeling a 
need for some combined effort to 
meet the many problems which arise 
in their industry, organized the Con- 
necticut Foundrymen’s association in 
June, 3919. The meetings of ^his a^- 
sociation are conducted as open forum.s 
for the discussions of any topics per- 
tinent to the business of manufac- 
turing castings. Interest in the new 
association is active and over 80 per 
cent of the membership has been 
present at every meeting throughoul 
the past year. Mr. Stickler said he 
felt that similar associations should 
be formed in Massachusetts and Rhode 
Island and that the three should be 
affiliated and co-ordinated in a revised 
New England Foundrymen’s associ- 
ation. The principal paper of the 


evening was that of Thomas Kelly, 
manager of the Hartford County 
Manufacturers association. He des- 
cribed the association’s work and told 
of the healthy condition of manufac- 
turing plants throughout the Hartford 
district. Clifford I-ovell, of Walker- 
Pratt Manufacturing Co. and vice- 
president of the New England Found- 
rymeii's association spoke in behalf 
of the president and of the associ- 
ation members and thanked the Con- 
necticut foundrymen for their hospi- 
tality. Other speakers were Robert 
E. Newcomb, former president of the 
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New England Foundryinen’s a.'^soci- 
ation and F*. B. Farnsworth, of the 
McLagon Inniiidry Co. New Haven, 
Conn. 

PittHburgh Foundrymen 
Observe Field Day 

Combined with the annual outing 
and ladies’ day of the Pittsburgh 
Foundrymen’s association lield at The 
Pines, Monday, June 21, was the in- 
stallation of officers for the 1920-1921 
term. A series of athletic events added 
to the gaiety of the occasion and the 
annual baseball contest between the 
foundrymen and supplymen w.*# de- 
cided in favor of the former. 

“Co-operation” was the subject of a 
forceful and instructive address de- 
livered by George D. Mcllvainc, of 
Pittsburgh. He directed attention to 
the co-operative spirit among busi- 
ness men engendered by the prolsccu- 
tion of the war and pointed out the 
need for legislation that will per- 
mit the continuation of such co-opera- 
tive effort without danger of violating 


existing statutes governing combinationi* 

The following officers were insUlfeff: 
President, A. J. Hartman, United 
Engineering & Foundry Co.; vice 
president, F. H. Clay, Allegheny Steel 
Co.; troasurcr. William J. Brant and 
secretary, Bayard Phillips, Phillips &; 
McLaren Co. 

The cxeculivc committee for the en- 
suing year are: A. M. Fulton; Johti 
Fi(dd, Union Steel Casting Co.; John 
W. Gray, Fort Pitt Steel Casting Co.; 
J. S. McCormick, J. S. McCormick Co.^ 
and H. P. Spilker, Sterret-Thomas 
Foundry Co. Foundry fund trustees 
are W. J. Brant.; C. H. Gale, Penn- 
sylvania Malleable Co. and J. Lloyd 
l.'hicr, Union Steel Casting Co. 

The following committee- was in 
charge of the outing; A. C. JDobson, 
Carborundum Co.; G. A. Bauman, 
.buivs & Laiighlin Steel Co.; C. L. 
Kirk, Kirk Supply Co. and L. W. 
Mesta, Mosta Machine Co. 


I Obituary I 

Allan S. Bixby, manager of the In- 
dianapolis plant of the National Mal- 
leable Castings Co., Cleveland, and 
prominent in the malleable castings 
industry, died at his home in Indian- 
apolis, June 12, aged 50 years. The 
immediate cause of death w^as menin- 
gitis which had followed .an attack 
of bronchial pneumonia extending over 
several weeks. Mr. Bixby was born 
in Philadelphia in 1870 and was grad*' 
uated from the Rose Polytechnic inslir 
tute in 1892. He immediately became 
connected with the Ewart Mfg. Co., 
of Indianapolis, now known as the 
Link-Belt Co. 

He eventually became superintendent 
of the Ewart company. In 1902 he 
became associated with the National 
Malleable Castings Co., as superin- 
tendent of the Indianapolis plant, and 
in July, 1916, was made manager, 
which position he occupied at the 
time of his death. Mr. Bixby was s 
member of the Indianapolis chamber 
of commerce and several Indianapolis 
clubs. For some years he was s 
member of the industries committee 
of the Indianapolis chamber of com 
merce. 

Whitfield P. Pre.«!singcr, New York, 
vice president, Chicago Pneumatic 
Tool Co., Chicago, who has been 
actively engaged in tiic pncurnatic 
tool and allied machinery industry for 
many years, died recently. Mr. 
inger was general manager of the 
Clayton Air Compressor Co. and wa»“ 
widely known througn his activities in 
the various engineering societies. 



What the Foundries Are Doing 

Activities oi the Iron Steel and Brass Shops 
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The pUnt of the Dallas r.ly K«rtindr>' i'«.. D»lUs 
Clly. 111., rmnlly was damaKed by 11 c. 

T!>e WwkIs Kurla (».. S|i:li«lU-ld. Mo.. 

ronU'iuplHtea Ihr ofl'clion of .in addition lo plant. 

The Ihn'kley Fuundiy ('«•.. Sp InnlDld. Masi pUia 

the ererliou of a foundry, H.j x 100 feet 
Tlie Kiisturn Nuiirtry & M.ieh iie I'o . l*lnl.ul'‘lphia. 
plans the vieelton of a plant. dU x 120 feet. 

Ttic Tomer .Mft. to . Kt. WashloKtofi, Wis . eon- 
tempiates the election of a foundry 

Hie DrlveT'llarris Co . Ilatrlsoti, S J., will e cl 
a iiiimber of additions iiirludlnt; a found y biiildinj' 
Plans iJe heifiR prepared for the creel urn of a 

foundry for the Ohio Brass Co . .Manslleld, 0 
Fire rei'cntly damtsed the pl.^iil of the Foundiy 
Mfif. Co.. St. Alhiuis, Vt. 

Plans have liccn drawn for the erection of a 

pattern shop, two stories, 18 x 7(1 feel, for the 

[deni Pallein Works, Locklanil, 0 

llie capilsil stork of the Western Kouiulr\- & Mfu'. 


Cu , Sprlngllcld. 0 . rvcunlly 

wax Increased 

f: uni 

$1000 to $80,000. 

Till* Atlantic Fiuiiul'y Co . 

Akron, 0. , lia . 

in- 

crciixed ilH capital stuck 

from $500,000 

to 

$1,000,000. 

Tlie Parker Puttorn Work*? 

Co., Hpringllclil, 

D . 


recently was incorporated with a capital of $2r),U00, 
by W. T. Parker. K. U. Parker and others 

Tlie capital Slock of the Lan-.iiu' Koundiy Co . 
li.aM.sinK, Mich , recently wjw mcn'.uscd from $1 lO.duii 
to $:ir>0.()()n. 

nic Pei feet loll MfR. Co . Minneapolis, of wli.eh 
J, Morck Is vice prcHldei.t, contemplates the erection 
of A foundry, 80 x Od feet 
The Ny K. Foundry Co, Hiiwklvn, 0. ree<nlly w.u. 
rhartcred nlUi a capil il of $1000, ti> A U 
Marsh, II L HiirKdiill. F S. Witconih and olherb 
The innal Foundries. Jack^mville. Fh . reniiily 
wan liictiii)'ii aled wiih a eapilal sbiek of $10, (Hill, 
hy A T. Hill, 0 J Kpperf and S W Ilomih mik 

The Sprinjiflehl Mallealde Iron Co, .Spi.natleld. 0, 
plans the creel ion of two factory hulldiiu’s, both to 

till two storlca. '10 X no feet. 

Tl'c Frit«-ll Foundry Co. New Haven, Conn., rc 
eenlly was Incorporated with n capital of $100,000, 
ny 0. Y. Frllrell. G. Knl/ell and A (1 Andeison 
Hie United SUtes Kleclrle Co , New liondon, 
('onn., has let a oontraet for the procllon of a 
iniindiy, To x 100 feet. 

Plans have been romplctcd by the Dswcro Foundry 

Co . Osweiro. N. Y.. for the ereellon of an addition 
lo Us plant. Iwo blorles, jO x lOO feet. 

Contracts have been awarded hy the MiHlern Wehl- 
Ini k Machine Co.. Posca«oifl.a. Ala., for the erec- 
tion of a machine shop and foundry. 

The bominion Steel Produots, bid.. Brantford. Out , 
has started work on the erection of * fww pattern 
shop. 

Ths Art Fnuiui.y k Alloy Co.. Clevel^, recently 
was Jneorporsied wlUi a capital stork of $10,000, 
by J. 4. Schwab. B. HorwIU and others. 

The Olncy Foundry Go.. Phlladslphlia, .recentlf wm 
I neoiporatsd with a capital «»f leoo.OOO. hy H. H. 
Cooke, a. P. PMk aitd Cbarlea Flea. 

Tho Ailaa Foundry Co.. Inrlnaton. N. J.. will 
erect an addition to Iti plant. 50 a., TS feet, to 
house iti Bhlpplhl add roeelllpg departmeoto. 

The foundry and naehlnt idwpi of J. 8. L. 
Wharton. Ph!j|M^l|ihla, haw been lold to the H. 
S. * B. W.^thduin Cmp., 

Tli#»eap1til itock of the D. i. Byan FoWidiF 
Co., Kisorge, Mich., foeehlhr me Inereaied fkoni 
$500,000 to |a,000,009< 

The Mofgan-Maus Producti Co.. Brooklyn. N. Y.. 
tnlder. tootanaker and hme founder, rMenily wae 
ineorporated with a capital, stock of $10,000. by 


S G Moigaii. J Wanser and H. C. Maass, 818 ilic incurpoato.tl uf the Clifford Baas A Copper 

Fifty idnlh st.eet, Itnioklyn. Coi. New Ymk. which was eba.tered with a capital 

Ttic ('hat Avid .Maidiine A Found* y Co., Kseanabii, sto;k of $5(),0(UI 


Mich , hd** had plans prepoird for iluuhliiiR Uk plant, 
frifludiriR (he ercetiun uf a new foundry liiilld.nR. 

The Weir Slme Co , Taunton. Maw , Ills awarded 
A nintr.ii’t for the erection of a foundry, 85 x 11.5 
feel, 1 sand shed, one Mory. *18 X 00 J(eet, and a 
facinry addition, three stories, 70 x 100 fert. 

Capitalived at $.50110. th.* PilthhiirRii G ay Iron 
Fmiiaty ('ll., PillslHiri.'li. recently w.is in.o porat ‘d 
hy Georce M. llesack Jr.. F. B. Wickc'sham and 
If li. Allshouse. 

Hic UctlilelKUi i'uundry & Mactilne Curi>., .New 
Yo'^k, recently was incorporated with a capital of 

fiOOO, by W. A. Wilbur, A. H and It. H. Stevens. 
140 Itroailwuy, New York. 

Architect II. Holder. 242 F'snklln avenue, Biook 
hn. N Y., Is preparing pirns for the erection of 

a foundry, 100 x 250 feet ’ilie name of lln* 
owner hai been wiihhrld. 

The Westport Brass Found* y, Inc . Westport. Conn , 
reccnlly was incorporated with a capital of $25.U0n, 
by W. A Scldc. C. D. fralg, Hrldgcporl, Conn , and 
H. R Khurnood. 

The Superior Pattern Co , (‘Inrlnnatl, recently uns 
incorporated with a catdlul of $10,000. by II. If 
iSchmm, R Fnnkl, A Frank], W Meniriip ami 
others. 

'Hie Stand.ird Br.i.ss Fuunctry, Fortland, Oreg., rc- 

rontly was tco.im.-ated hy Frank Mi’Olllls, E E 
Small and oth and pi.uix an* belni prepared 
foi establishing a plant. 

The Oldsmar Tractor Co.. Oldsrnar, Fla., is plaii- 
ning the erection of a plant, to Irw'Iuile a foundry 
The company recently increased Us capital from 
$100,000 to $500,000 

The Bi'lolt lion Works. Heloil, Wus , has let thi* 

contMct for the ert*.*|ion of an addition to Us 

foundry, 117 x lOn fiei. with CO foot rraneways for 
a ]0 ton and a ri-toii crane. 

The F, (I. Blulr Us Son Co . Waukesha, Wjs., gray 

Iron founder, hu.s piuih.iscd a plant .site on which 

It is reported pl.iiiidng >u* erection of a new plant, 
work on which U to licgui next bill. 

The Michigan Found; y A .Machine Co, Detroit. 


The .Moldcts* Foimdiy Co., Ine., Cbelnuford, Mass., 
has been incorporated ' to operate a fwmd y and ma- 
ch.nc shop with a capital of $50,000. by Charles 

C. Knight. John If. Davis, E. Be'g, Edward Csrolin, 

I'eter J. Hanson and otlie s. 

Ihv Benton Uuibor Malleable Foundry Co., Denton 
Harbor. Mich,, has luirt turned the plsiit of the Crary 
Machine Works, and the latter company has bouglit 
a Silt* on which II w*ll build a new plant, 72 x 200 

/C6t. 

The .Sam W. Erne son Co, 1000 Euclid avenue. 

Cleveland, has bneii awarded the contract hy the 
Superior Foinulry Cn.. East Seventy -A si street and 
Aetna road, Cleveland, lo eonsLiuct a new foutidiy 

building. 

A recent hic*cii«ie In tin* capital stork of rtie 
West Stci'l (■;i'clliii{ Co. Cleviland, was made to ca.'*e 

for the sirpliis In the pres-nt vnliiallon of tho 
(ompiny Ii ha.'! ^ lOD-fuot plant extension under 
construction. 

The American Metal Vioriucls Co, C7l Kltinlckinnlc 
avenue, Milwaukee, hat pu:cha.si*d a site in West 

Allis, and expects to start wok soon on the ercc- 

tion of a new foundry. 80 x 220 feet, and a new 
maihiiie sho|), '/5 x l.^O feel. Tlie company re- 

cently Incieaiifd Us capital fioni .$100,000 to 
$.‘{00,001) George F Staal Is president 

I* or ihe pii poic nf nnklii.; a propo"! lonnte dl?- 
frdiift'on of s|o*k to covr plint addit'nns and im 
P ovemcti(.> of Ihe p.ist 20 >e.vs, which wc-e paid 

k'or out of the eompany's eaminits. the Trenton 
.Malleahle Iron Co . T.cMon, S. J.. rcc-ently in- 

(vciised Its capita! from $ir*0.000 to $500,000. No 

addit'ons or niiprincmenta a-e conteiiiplaicd at this 
time 

(orilrolllnK Irife'cst In the Mallealde Iron Murks. 
New Riltiin, Ciinn , manufaelurcr of c.aBtuics, has 

been pii enased hy Auburn. N Y., Interejis. M. C. 
Swift, who WHS pesldent has ref lied, and Herbert 
Swift, who w.is secreloiy. will remain with the new 
ownc's* A reorganization has been effected with the 
fullowing office* s* F.esldent, ^leorgc W. Bowen; aeere- 
tary. Walter II. B.'ek; and treasurer, George W. 
Buidinm 


recently was liicorpo.'ated willi a capital of $40,000, 
by James It W.dsh, 470 Seyburn avenue, Detroit, 
and others 

Capitalized at $500,000. the Gartland Ilaswell- 
Rcnlachler Foundry Cu., Dayton, 0 . rerently was 
Incorporated by It. K. LaitdlK. A. K. Meek and 

uther.s. 

Tlie Charlotte Pl|ie & Fot/ndry Co., Charlotte, 
N. C.. plans the construction uf a plant building, 
100 X 100 feet. W F. Dowd la president of the 
company. 

Capitalized at $10,000. tlie Advance Bronze Alum- 
inum Foundry Co., Clev’eltnd. recently was Incor- 

porated by W. K. Gardner, L. M. Kelly, H. 11. 
Gorman. M. L. Ksch and I. Eich. 

The ^Malleable Producta Corp., Jameitown, N. Y., 
recently was lnro'*poraled with a capital of $500,000, 
to manufacture malleable Iron, etc., by 0. A. Leona 
and othoii. 

.The Hugh Park Foundir Co., Ltd., (Nbava, Ont, 
iteently vai Ineorporated with a capital of $200,000, 
by Frank A. Park. James Farket, AST Bay lUoet, 
Toronto, Ont., and others. 

The plant at 60 Elm atreet, Niwark, N. 1., far* 

merly occupied by the Acme Foundrr Co., has 
boon sold to Lewli Welti, Fatoson, K. J., npromit- 
Ing a bran foundry eoneem. The buUdliif li 50 X 
110 feet. 

R. H. Bitek and If: t Rappoport, 815 IMIo 

avenua, Brooklyn, N. T., reeantlf vert namod at 


Hie Cuyahogo Found-y Co., Cleveland, which was 
reci'iifly organDed with a capital of $200,000, to 
manufactiFe gray l.on and semlateel eastlnRa, Is plan- 
ning lo engage In active business shortly. The com- 
pany has a plant, 109 x 180 feet, equipped with 
10-ton and 3-toii traveline cranes. Officers of the 
company .irc: Piealdent. Jolm Vlld; vice president, 
Anton Anyz; treaiftrer, Chailes Wachalee, and aeeretary, 
Frank J. Opatray, 


Contracts will be placed In about GO daya for 
the ercttlon of a new foundry, 60 i 160 feet, for 
the Judy^lfg. Co., Centtreme, Iowa. Thli will be 
equipped with modern appliances and the company 
now Is In the market for cupobM, sand cifttlOg ma- 
chinea, moldihi maehlnea, landblaat equipment, elec- 
tric traveling crane, ahii flaaka. Qray Itoq eaatlngi 
weighing from one poimd to one ton vlU he pro- 
duced Id the new plant. The boBdli^ vUl he of 
steel soah, gloss construction. C. A. 'Fkittngton li 
pnsUlent; A. W. Judy, vlea preildcntk A'; M. Peat- 
man, lecrtiary, and Oeorge M. Bemett, tnuwhrer. 
The eompany maudlMtnnei roller 'hsMItog mkOo ear 
^Ma, unlvcrial Jolnu, eoneroto ah* pMort 

and l^fThael drive tnicki* . 


■ ■ ■<%. : au-. * 

111, egH.. MMI- 

faeturer of pattqmi, ate., haa hicreaaod Its capital 
from $10,000 to 160,000, and imr hag one of the 
largest plants of tta kind 4n Aha Nev England dl»- 
trlet It recently IniUUed soma new equlRmelit. *, ' 





Demand Induces Change in Output 

The Volume of Available Business in Recent Years Has Resulted m the Introduction 
of Special Equipment for the Production of Automobile and 
Gas Engine Castings on a Large Scale 


C ONSIDERING the number of 
foundries engaged exclusively 
or in part in the manufacture 
of castings for automobiles, 
one is led to wonder what some of 
them found to do before the, automo- 
bile was invented. Many large plants 
have been erected and equipped during 
recent years expressly for producing 
engines, transmissions and differential 
housings, gears, sprockets and other 
parts for automobiles, trucks and trac- 
tors of various types. Still other found- 
ries have been engaged cither in whole 
or in part in turning out castings for 
molds, presses or other tools used in 
the formation or finishing of the rub- 
ber, the sheet steel and forged parts 


v^liich enter so largely into the con- 
struction of self-propelled vehicles. 

The foundries that were built to han- 
dle this class of castings are equipped 
with the most complete and accurate 
mechanical devices to insure that the 
cores and different parts of tnc mold 
are assembled in their proper relative 
positioiLs. This is essential, due to the 
exceedingly thin section of some cast- 
ings produced. As far as possible the 
personal equation is minimized by having 
almost everything done mechanically. 
Patterns arc mounted on machines, 
rammed and stripped according to an 
arbitrary standard which lessens the 
chance of errors on the part of the 
operator. Cores arc dried in formers, 


which prevent distortion, assembled by 
the aid of jigs and gages and held in 
place by chaplets and anchors which 
are located dehiiitely instead of being 
placed according to the individual judg- 
ment of the molder who is closing the 
mold. Foundries which were built to 
handle a general line of work and after- 
ward .switched to the automobile held, 
found it necessary to adopt the ideas 
and metliods prevalent in the shops 
which had been designed exclusively 
for the production of automobile cast- 
ings. 

The Bay View Foundry Co., of San- 
dusky, O., in the past has made large 
quantities of automobile castings, as well 
as 1 and 2-cylinder engines for electric 
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riQB. S AND 4~THE OOPS AND DRAG UALVEB OP THE PATTERN ABE MOUNTED ON INDIVIDUAL STRIPPING PUTE STANDS— THE GA1E WITH 

STRAINER CORE IN PLACE 18 SHOWN AT R PIQ. 4 


light pUfiU» power boats; electrical 
devices and otto high class work re- 
quiring extreme care in the making. 

A ' few jar-ram machines are em- 
ployed in the Sandqj^y plant, but the 
most of the molds are rammed by hand, 
either on plain stripping plate machines 
or on rollover, pattern-draw macHiucs. 
Snap flask molds are made on piuMi> 
matic squeezers. A certain amount of 
prork, short orders, odd pieces, etc., 
still is made an this shop on the floor 


the drags. The molds shown m rig. 
8 are made in a similar tnanqen The 
lift over the two pockets in Fig. 2 is 
facilitated by attaching core prints at 
the iwo points indicated by A and B in 
Fig. 2. This arrangement gives a flat 
parting for both cope and drag. After 
the drag has been placed on the floor 
and the main core set, the stop off cores 
are dropped into the pockets at each 
end, thus simplifying what wiMld other- 
wise be an upward lift at these points. 


A striking commentary on the que.s- 
tion ‘Vhat is a day's work?” is fur- 
nished by the job illustrated in Figs. 
9 and 10. This is a small transmission 
housing weighing about ' 50 pounds, 
molded in a flask 20 x 20 inches, cope 
and drag each being 10 inches deep. 
The pattern is split in the center and 
each half is mounted on a mold board 
as shown. Fhe drag board is placed 
on the machine first and a certain num- 
ber of drags are rammed. It then is 


fn the ordinary way, the molds being 
rammed by hand and the patterns drawn' 
in^the same way. Both wood and iron 
flasks arc used present time 

but the tendency steadily is toward the 
substitution of iron and steel flasks 
when renewal is necessary. 

Examples of wooden flasks may be 
seen in the illustrations, Figs. 5 and 6. 
These molds are made on haiid-ram 
pattern-draw roll-over machines sup- 
plied by the Tabor Mfg. Co., Phila- 
delphia. The manifold pattern showit 
in Figs. 1 and 2 is split longitudinally 
and each half mounted on a separate 
board. The board containing the drag 
half of the pattern is mounted on the 
machine first and the required number 

S f drags rammed and set down in a 
ouble row on the floor. The drag 
pattern board is then removed and re- 
placed by the board carrying the cope 
half of the pattern when a sufficient 
1 flimiber of copes are rammed to c<fver 
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FOB HOLDING DOWN 1118 JACKBT COKES— 

THE UPPER END OF THE CHAPLET 
IS WEDGED UNUKtt t«R BATl 

taken o0 and ' the cei|ke board is used 
until a sufhdent inj^ber of copes hav4^, 
been rammed to dover the drags. A V 
rollover pattern-draw machine is cnir 
ployed but the molds aYe rammed by 
hand and this is the prineipal feature 
on which opinions differ. When the 
mold is rammed with a nice sense of dis- 
crimination, as it is by some molders, 
the pattern will draw perfectly and no 
hand ftnishing is necessary. However, 
when the mold is rammed by men who 
have not this peculiar knack it will be 
more or less of a wreck and either 
will have to be shaken out or will require 
much patching. After painst.iking efforts 
on the part of the management, this type 


ltd '^ding; 

r^alt^ in {he 

A i li^ nnmbc^r of fixat'd^; 

^ prdr^t frp^ 

. ./enttwg the mold, VaridUB typ^ of il^ 
'J'gat<^..are employed, dej^ending .ttpOO 
/ tlie size and general characterMtcil^e.of 
* the casting. Straioqr coreBi, s<iih^^;.'4o 
that ahown at E, Fig. 4, ai^e 
at predetermided points in t)m ngmeP^/to 
accomplish the desired purpose^: . Somoj 
times these are located in the pouHng 
basin, occasionally at , thh, bottom . of 
the sprite, and again ntear' flm ^nd of 
the gate just before it idttftri the mold* 
It may be noted that the rtmner; on the. 
manifold. Figs. 1 and Z 4 is Heeled 
on the old fashioned sHfrge gate; that 
is the runner is in i^e copf ‘ and the 
jets or branches 'are in the .dfW 
type gate is designed to ieatdt^ Ibidid 
without the aid of a straine|?^re* any 




FIG. 8— WOODEN FTJIRKS STHJi ARE USED TO 
A CERTAIN EXTENT IN MAKING THE 
CLASS OF (;A8|1NG SHOWN ABOVE 

dirt which may enter the main runner. 

The pattern for the transmission 
housing shown in Figs. 3 and 4 is 
symmetrical and each luilf is mounted 
on a separate machine. The machines 
are plain stationary tables which act 
as stripping plates. The molds are 
rammed by hand after which the pa^ 
terns are drawn pneumatically. Two 
men are employed on this particular 
pattern, one making copes and the olhef 
making drags. Part of a floor of molds 
is shown in Fig. 7. It may be seen 
from this illustration that the cgjje al.H 0 
is made in halves and set in the mold 
one half at a time. After 'the cores 
are dried they are assembled on benches 
provided for that purpose, rubbed to 
a bearing and carefully calipered to the 

iim OW^ AW NOT PWttO Wtf Msnw».*0(»w« Biron hoik# in TBB *«“»-, fl3,r* Md*d!.rriLted*"tJ» 
TBjIAUf n ^ 91 ttB,jWAdr AW.Wll WWX»Bau> BR.ON ARWWabd ** molding floor »nd dntnbuted, two 
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halvei:. to teiJA '■ fltifc. After ttie‘‘bot<' coYoparatiVely «w|y < keep .it -^tn. dried. This then is placed, oh a flat 
tom -half of flio coife is set, a little Many of the cores small ^1^ are plate and surrounded by a shallow 
paote laid on. the joint close, to the made by hand on thrb^eh in the utual frame. This frame is rammed full of 
edge alt around and then the other way. However, eight rollover, pattern- a strong oil sand mixture well rein- 
half of the core is set on. The top half draw machines," made by the E. J. forced by rods or wire. The frame 
is located in its correct relative posi- Woodison Co., Detroit, are employed, containing the sand is covered by a 
tion by observing that the boundry lilies and for the deep cores, two roll-over, plate and the whole assembly is rolled 
on the joint, of each half coincide paitcrn-draw machines provided with over. The half core is removed and 
throughout their length. a counter weight attachment are used, also the frame after which the block 

One oven situated at one side of the These were made by the International of sand with the impression of the half 
main bay of the foundry at one end Molding Machine Go., Chicago. ‘ The core is placed in the oven and dried, 
still is used for drying some of the cores having flat surfaces are dried A number of these driers always are 
cores. It is equipped with shelves along ('ii plates, but Aose of irregular or kept on hand and it is stated that they 
both sides, as well as with a car sup- special shape are dried in formers com- may be used 40 or SO times before 
porting several decks. It was once the posed of sand and oil. To make these their usefulness becomes impaired, 
only oven and sufficed to dry all the formers a half core first is made and Four cars are provided for convey- 
cores that were necessary, but now it 


only fornis about 15 per cent of the 
core-drying capacity of the plant. A 
modern, up-to-date core room was erect- 
ed and equipped some time ago to take 
care of the company’s requirements in 
this respect. The latter covers a space 
approximately 75 x 100 feet, is construct- 
ed of brick and steel and i.s provided 
with ample lighting and ventilating fa- 
cilities. 

The end of the cor’eroom fronting on 
the railroad spur is provided with a 
number of concrete bins into which the 
sand is unloaded directly from the cars. 
Sandusky and Michigan City sharp 
sands, mixed in varying proportions, an: 
used for making the cores. The sand 
is mixed in two revolving paddle type 
mixers made by the Blystonc M f g. 
Co., Cambridge Springs. Pa. Several 
mixtures are employed depending on 
the nature of the work in hand ; but ar. 
a rule the sand requiring a liquid binder 
is 'mixed in one of the machines and 
that in which a dry binder is employed 
is miited in the other. No attempt is 
made to salvage any of the old or 
burnt sand as the cores are made 
entirely of new sand. The floor of the 
core . room is covered with i smooth 
coaling of concrete^ and this renders it 
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fired by gas, made by the same comn^v 
pany, also arc employed. 

Each of the large ovens is ^provided " 
with a track to accommodate a m 
and. alsd with a numjbej; of standards 
having graduate^ steps oh which long 
pieces of pipe placed at anis/ 

height to fup^rt the core plates. In 
this way the oven may be « utilized for 
drying cores even if the car is not 
available or if the cores are too bnlky 
to go on the car. Each oven is heated 
individually. The fire boxes are in a 
common pit at one end of the batter> 
and the heated currents pass through 
a chamber under the floor entering the 
oven through a scries of ports provided 
for that purpose. A large hood sus- 
pended over the door of each oven 
serves to carry ofi the fumes and heat 
when the door is opened. 

To facilitate moving carloads of cores 
from the core room to the foundry, 
a turn-table is provided at the junction 
of two branches of a narrow gage track. 
One branch track leads to the assem- 
bling room where the cores are tried by 
gage and templet. The other track ex- 
tends across the yard and enters the 
foundry at a point nearly 300 feet distant. 

A depressed track extends across the 
front of the four car ovens. A special 
underslung-body transfer car operates on 
this track and serves to change. the cars 
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from one oven to the other if neces- 
sary. The lock and catch shown at L 
and M, Fig. 12, are employed to bring 
the tracks on the car in line with any 
given set of .tracks on the floor. With 
this outfit there is no waiting either for 
cars or for ovens. The cars may be 
shifted from one track to the other 
or from one oven to the other with 
the greatest facility. 

A large floor upstairs over the as* 
sembliiig room has been equipped with 
classified and numbered racks and 
shelves, to hold the immense stock pi 
cores which always is maintained so 
that there will be no delay in produc- 
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tion. A large, specially-designeil, spring 
wheelbarrow is used for diftributing R 
great number of the cords to the diier- 
ent floors in the foundry where they are 
needed. 

The foundry has a capacity of about 
2S tons a day and metal is supplied 
by a cupola' lined to 42 inches, made 
by the Northern Engineering Works, 
Detroit. The bed charge of coke is 
ignited by an oil torch introduceld at an 
opening provided for- that purpose at 
the back of the funiace agd on a level 
with the sand l)ed. After tlie coke 
bed has burned through, the torch is ' 
removed and the opening > bricked up. 
The iron and scrap charges weigh 1700 
pounds each. 

Several varieties of northern and south- 
ern irons are used, including about 10 
per cent charcoal iron. The coke be- 
tween the charges is not; weighed but 
measured, eight forkfulls of coke yield 
satisfactory iron, hot enough to run any 
casting on the floor. ^ 

The blast for meltiAg the iron is pro->. 
vided by a fan made by the Buffalo 
Forge Co., Buffalo. The blower is ’ sit- 
uated in an adjoining building which 
also ' houses the other power units, in- 
cluding two vertical gas engines, 140 
and SO horsepower respectively, made 
by the Lazier Gas Engine Co., Buffalo; 
ta^o direct current generator sets, 110- 
1^ volts, one supplied by the ; 

house Electric Co,, thg pther the 
Allis-Chalmprs Co:, Milwaukee; amd two 
belt-driven compMsors, One made by 
the Ingersoil-Raiid Co., apd thti* other 
built by the Bury Mfg: 0>., Erie, Pa. 
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The' foundry building, 80 x 356 fedt 
is divided into three bays and contraxar 
to the layout in many foundries it is 
practically all molding floor. The cen- 
ter bay is spanned by two electric trav- 
eling cranes made by the Northern En- 
gineering Works, Detroit, one of 10 tons 
Snd the other 5 tons capacity. The 
foundry office is attached to one corner 
of the foundry building and has a door 
opening directly onto the molding floor. 

A. W. Link, who retired as president 
on April 1 this year, together witli two 
associates, organized the Bay View 
Foundry Co. in 1904 with $10,000 cap- 
ital. The company first rented a build- 
ing covering approximately 4000 square 
feet, but the business grew so rapidly 
that it was considered advisable to in- 
crease iTie capital and erect a suitable 


building. £. L Marsh and lour other 
men subscribed further capital in 1907, 
increasing the total to $40,000. Mr. 
Marsh was elected vice president and 
treasurer, a position he held until the 
retirement of Mr. Link, when he was 
elected president of the company. The 
capital has been increased twice since 
1907, it now stands at $300,000. 

From five to ten men were employed 
regularly during the first few nionthSs 
this ntimbcr had increased to 25 by 
the end of the year. At the end of 10 
years there were practically 100 men in 
the employ of the company and at the 
present time there arc approximately 
225. 

The first unit of the present plant 
was built in 1908. It covered approxi- 
mately 12,p00 square feet. Subsequent 
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additions have brought it to its present 
size covering" an area of about 7)01,000 
square feet. , 

Some time ago the company installed 
a small converter and cupola and now 
is prepared to handle small and^medium 
size steel castings in addition to gray 
iron and brass. 

As necessary adjuncts to a complete 
plant, a well equipped pattern shop is 
maintained, capable of producing pat- 
terns .of all descriptions either in wood 
or metal. A machine shop provided with 
all the necessary machinery for finishing 
small castings makes it possible for the 
company to perform every step in the 
process from the blue print to the as- 
sembled castings. The machine shop is 
relatively small compared to the foundry 
as most castings are shipped rough. 


Handling Rush Work in English Shops 


BY JAMES PEARSON 


S O U N 1 )RYM KN gencMally, at 

le.ast th«)se whose experience 
dales back 20 years or more 
are fairly familiar with the 
shop Condi lit ms pmched upon l)y Pal 
Dwyer in a recent issue of Tiir: 
Foundry. 11c .says, among other things, 
that ihc wind wtmid not be pnt on 
until every mold was leady, imiil llie 
last bolt was tightemed and the last 
little ball of clay placed in tlio riser. 
That was fairly common practice at 
that time and for that mailer is yei to 
a certain extent. However there are 
cxccplums to the rule now and there 
were exceptions to the rule occasionally 
ill those da.vs. I remember at one time 
or putting on the wind to melt the 
iron for a Job before the p.iltern came 
into the foundry. That statement may 
appear far fetched but it is the abso- 
lute truth. 

I was foundry foreman at an engi- 
neering plant in Kngland and at night 
played a \iolin in the theater orchestra 
where it was necessary that 1 lake my 
place at 7:20 p. m. One day just a.s 
I had all the molds poured «jiT and was 
about finished work for the day, the 
head of tlie firm rushed into the 
foundry' and informed me that an 
engine crank had broken at a colliery 
and he wanted a new one cast as soon 
as possible. I instructed the cupola 
man to let the cupola stand until I 
came back and then went to look at the 
pattern. I found it to he for a cast- 
hig which would weigh alxmt 1500 
pounds. 1 instructed the cupola tender 
to c|!Argc the necessary amount of iron 
and put on the wind at once. AlK)ut 
5 minutes after the wind was on, or 
at 5:15 p. m. the pattern was brought 
into the foundry and at 6:30 the metal 
was in the ladle ready for the job 


which we were at that tiinc engaged 
in tracking. 

The crank was iKiiircd at 0:45 and 
having left two men to feed it, 1 
nislicd home, consuming about 20 min- 
utes ill tlic journey, and 15 minnies 
later was in iny place in the orchestra. 

The work in the foundry consisted 
of hauling, pumping and winding en- 
gines principally for colliery work, but 
v\e also made propellers fur canal boats. 
'I’lie rig for making these wheels com- 
prised a nnmd iron ball, three indi- 
vidual lilades, a spindle, seal and a 
templet. The ball or hub was pro- 
vided with three holes equally spaced 
to locale the pins on the ends of the 
blades. 

In making a propeller with this rig, 
llie spindle .seal and spindle first were 
set up. Then a collar was slippid 
over the spindle and located at a defi- 
nite point on the .spindle with a set 
screw. The hub was then dropped down 
until it rested on the collar after which 
one of the blades was set in position 
by inserting the pin on the end of the 
blade into the hole in the hub pro- 
vided for that purpose. A templet, at- 
tached to an arm swinging on the 
spindle and conforming closely to the 
contour of the cope side of the blade, 
was tJ.scd to hold the blade to the 
proper angle, or pitch, w^hilc ramming 
ihc under side. Each of the three 
blades was treated in a similar man- 
ner and when the third parting was 
made, a cope large enough to cover the 
complete mold w'as lowered into place 
and rammed full of sand. 

VVe made quite a vnimber of these 
castings and the rig was considered 
, .sati.s factory until an incident arose 
which caused me to change my mind 
a*’d which resulted in getting two 


castings a day where wc formerly only 
could get one. The rig for making 

these small 3- foot diameter propellers 
was in use some lime before 1 was en- 
gaged as foundry foreman and one 
casting per day was considered a days 
work for a molder. A man could 

easily finish the mold an hour before 

quitting time and shortly after 1 had 
taken charge I had occ.ision to ask the 
man aflir he had closed the wheel to 
make Iw'o small open sand plates for 

a pipe core. He refused on the ground 
that the propeller w'a.s a days work. I 
told him 1 inieiuled to get Iw'o a day 
in future. The next casting that was 
made 1 had finished up in good style 
for a pattern and afterward had no 
1 rouble in getting two castings a day. 

Increases Capital Stock 

The c?.])ital stock of the Werner G. 
Smith Co., Cleveland, makers qf core 
binder'!, has been increased to ^50,000 
to provide for ucwr buildings and im- 
proved manufacturing appliances. The 
increase is made in common stock, from 
$100,00(7 to $700,000. while the preferred 


Will Make Pfew Line 

, The Worthington P^mp and Machin- 
cry Corp., 115 Broadway, New York 
City, which Has manufactured hydraulic 
machinery since 1840, recently has 
comjpleted preparations to produce 
water power machinery including tur- 
bines and auxiliary * equipinent, 

, The R. Herseh|| Mfg.- ^oi,, j^orja, 
111., has awiu'dedv a contract for 
construction of new gray irq 
malleahle foundry, 127 x 28V 
C. Peterson is foundry mani^*** ? 

/ 

^ A . 




German Foundries Must Conserve 

’ , * ■'* “ 

Skorta^e of Raw MA^eriala, High Prices and Lalior Inefficiency Have Com«» 

' kined to Force Adoption of Meckantcal Metkods — An Inside View 
of Tecknical Conditions in German Foundries at Present 

BY HUBERT HERMANNS 


® HEN the war broke 
out the foundries 
in Germany fou.id 
themselves c o ii- 
fronted by problems to cope 
with which they were not 
properly organized. Large 
increases in production wc*e 
necessary in certain direc- 
tions, particularly in the steel 
casting field, and it is well 
known that 'before the war 
the majority of G c r m a :i 
foundries were not prepared 
for quantity production in 
the same manner or to the 
same extent as many of the 
casting plants in the United 
States. A large number of 
the foundries in Germany, 
in fact, arc small establish- 
ments which cannot readily 
b e arranged for quantity 
production. Soon after the 
war started, the German 
foundries found themselves 


I CAN learn even from those who recently | 

I were our enemies — in fact it can be said we g 

I should learn specially from our enemies. Therefore | 
I The Foundry feels every assurance in presenting this | 
i article which giirs an accurate inside view of recent 1 
5 technical progress in the German castings industry. | 

1 Written strictly from the technical standpoint for | 
H the purpose of conveying information regarding prac~ 3 
5 tice and methods, this article contains facts with | 
“ lehich every foundry man should be acquainted. % 
P Special attention is called to the interesting details J 

presented covering cupola-charging apparatus of the ^ 

2 skip-hoist type, automatic ozfcrhead trolley systems, i 
i and slag reclamation plants. The Foundry offers this g 
S article as the only authoritative review of German p 
I foundry practice from the technical standpoint zvhich | 
§ has been printed west of the Rhine for over si.v | 
I ycatw. Our readers Jhus arc given unique sennee § 

3 which only The Foundry is able to render through J 
S its specially organised European dwision, which pro- t 

4 cured, translated, and edited this article. The author, | 

^ Hubert Hermanns, is a promineni German foundry g 
= engineer residing in Rerlin. =? 


be substituted. * Among the 
steel foundries the scarcity 
of manganese soon became 
acute. In all sections of the 
German foundry industry the 
coke showed an increasing 
percentage of sulphur and 
ash as the war \gent on. 
Furthermore! during the lat^ 
ter years of the conflict, pig 
iron became so scarce that 
the mclters were compelled 
to use large quantities of 
scrap of indifferent quality. 
This, together with the fact 
that the only pig iron which 
could be obtained was low 
in silicon, the usual range 
being 1 to 1.50 per cent, 
multiplied the difliculties 
which had to be confronted. 
This combination of causes 
brought about a continual 
increase in the percentage of 
sulphur in the castings and 
in 1918 the castings usually 


hanipered in unexpected direction.s, of which their practice had been contained from 0.15 to 0.20 j>er cent 

For instance, certain raw materials, adapted, suddenly became unobtain- sulphur. On account of the low 

such as English pig iron, to the use able and German materials had to silicon in the pig iron the castings 
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of a bad job during the war* These 
unfavorable' conditions still persisf to 
8 large degree^. Those, shops ^ which 
were provided with their own labora- 
toriea did not suffer ironl these diffi- 
culties as mttch as the great majority 
of smaller plants in which rul^f-ffinmb 
methods were followed. 

Although the metallurgical difficulties 
were only partly overcome, consider- 
able progress was made in other direc- 
tions through the introduction of labor** 
saving equipment The war turned 
out to be a great stimulus to the in- 
stallation of labor-saving machinery in 
German foundries. Nearly all of the . 
able bodied men were called to the 
colors by the military authorities aud^ 
therefore it was imperative to replace 
their efforts and at the same time 
to increase production to tneet war 
demands. The labor shortage was 
partly relieved by the employment of 
women to a degree which had hither- 
to been considered impossible in 
FKJ. 2 0A8-FIUED LADLE DHYEii foundries. This, in turn, however, 

necessitated the simplification of the 

frcc|iiently were extremely hard. They during the war. The only leinedy for work in such a way as to enable 

also exhibited a tendency to alter these diflicnltics was to use as much women to satisfy the requirements, 

their shape and to develop inter- high-silicon pig iron — silvery iron — as ^ result, the use of molding ma- 

nal strains. The proportion of silicon could be obtained. In short, the Ger- chines was very largely increased, 

ill the fccra;) also decrea'-cd continually man foundries had to make the best Still it has to be admitted that im- 

portant improvements in German 






molding-machine design and methods 
of operation were not realized during 
the war. On account of the tremen- 
dous demand for' output, machines 
and methods which had been tried be- 
fore and were therefore dependable, 
had to be employed. As a matter of 
fact, there was not time available for 
carrying out experiments. Neverthe- 
less the experiences which German 
foundrymen passed through from 1914 
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^40 1?19 iaoght them a great diral about 
the effecthr<! use of i^tdbg machines 
and ther^ be no doubt that Gcr* 
ralii foundry' work will benefit by this 
experience in the future. 

Like other belligerents, Germany was 
compelled to make a special effort to 
increase the production .of steel cast- 
ings *und it was the electric furrface 
process that benefited most irom this 
development. Electric-furnace design 
has shown considerable improvement 
in Germany since the war. Two type* 
of arc furnaces, the direct and the 
inidirect, as well as induction furnaces, 
now have been thoroughly tested. 
These types probably will remain in 
service under peace conditions. The 
output of steel castings in Germany in 
1913 was 357,109 tons. This was in- 
creased to 1,471,042 tons in 1917, ac- 
cording to figures presented with the 
general article on German foundry 
conditions published in the April 15 
issue of The Foundry. Figures on the 
production qf electric steel castings in 
Germany show that they increased 19,- 
536 tons in 1908 to 219,700 tons in 1017. 
Before the war there were about 20 es- 
tablishments in Germany using electric 
furnaces; during the war the nuniher 
of establishments employing this meth- 
od of melting was doubled. The elec- 
tric furnaces built in Germany during 
the war have an average capacity of 
6,07 metric tons each. 

Three of the main objects of Ger- 
man foundrymen throughout the war. 
and also during the past VA years have 
been to develop more efficient methods 
of burning coke, to save fuel by the 
conservation of heat, and to utilize 
waste products. In the opinion of the 
author some noteworthy advances have 
been achieved along this line. 


Many Oil-Fired Furnaces 

Most of the steel foundries in Ger- 
many using open-hearth furnaces 
can be l^ept going at present only 
daring the' day time. This was also 
true during the war ai)d, therefore, the 
use of oil-fired open-heatth furnaces 
has greatly increased. Tar qil, which 
is obtained from coking plfats, is the 
fuel usually 'employed* '-This change to 
oil fuel has been stimulated by the 
shortage of coal and the necessity for 
tttiliaing all poseible equfees of heat 
In the German oil-fired^.open-heart}! Juc* 
paces bulling ttr oil, average tinie 

from' beginni^ the heat to tlie 
ipoment^ ^ taigiiM hours. -These 

^r^lred fnniaot^ . 

The, 

-^s l^t 

' capk|d> 

t'afi 'Is 

%9tt41y wfib, the *t|.t dil- 
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TYPE KtBVATOa USED FOR 
HANDLING MATERIALS BE* 
TWEEN THfE 8TOGEYAR0 AND 
THE CUPOLA CHARGING FLOOR 
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n^ust be used properly in the cupola and 
the peculiarities of briquetted iron have 
to be taken into consideratioq. If too 
large a proportion of briquettes is em- 
ployed, the castings will be too hard 
owing to the excessive reduction of 
graphite and silicon. The following table 
gives mixtures coiUaining borings which 
have proved satisfactory both for ma- 
chinery castings and ordinary castings: 

Machinery O.'dlnary 
CastlniTi ('aatlngs 
Ter Cent Per Cent 


llernalite pIk ion 10 15 

fi'iTman No. toiindry pig Iron.... 20 

liiixemboirK No. :{ ruimii y pig linn . . 3Q 

Hliecial pU liun liiw in ca'bon.... 15 

('ast scrap 30 15 

H liiiiMled lion borings 15 6 

Itrlqurtted steel tU-fiingS 10 



rOU IIANDLINO TIIK CUPOLA CllAHUKa 

fired furnaces than with gas fired units, changes in .section militate against proper 
In the converter foundries, a large solidification. The briquettes, however, 
number of multistage motor-driven turbo- 


Mach inery castings made from the 
foregoing mixture should contain 1.03 
per cent silicon; 0.4 per cent phosphorus; 
O.H i>er cent manganese : and 0.08 per 
cent sulphur, and show a tensile strength 
of 35,400 to 39,8(X) pounds per square 
inch. The ordinary castings made from 
the foregoing mixture should contain 
2 per cent silicon; 1.2 per cent phos- 
]>horus: O.S per cent manganese; and 
0.13 per cent sulphur, and have a ten- 


blowers have been installed. big. 10 
shows a modern tnrbo-blower of Ger- 
man design ami construction Imilt for 
this purpose. This size of blower con- 
tains eight rotors connected in series, 
the casting being split horizontally in 
the tisual manner. It is unnecessary to 
provide facilities for cooling the blower, 
owing to the low pressure at which n 
operates. These blowers, it has been 
a.scertaincd by tests, develop their liigh- 
cst efficiency at 2175 revolutions per 
niinntc. At this .speed the efficiency 
is said to be 80 per cent. It is also said 
that the eflkicncy is not seriously a fleet- 
ed by wide changes in load and that 
the blowers are flexible as rcgard.s vol- 
ume of air delivered. 

Use of BriqueUed Borings 

Briquetted borings are now being ex- 
tensively employed in Gorman foundries 
as a substitute for pig iron and ordinary 
scrap. Some progress had been made 
in the use of this material before the 
war. As a result of wartime experience 
both in the manufacture Jind melting of 
the briquettes it is stated that the cast- 
ings turned out * are u.sually equal in 
quality to those made entirely from ex- 
pensive pig iron and high grade scrap 
mixtures. In the earlier days, difficulties 
were encountered in machining castings 
made from mixtures containing com- 
pressed hut this trouble has now 

largely been overcome, in the opinion 
of the author. The use of briquetted 
borings has also been found to provide 
a suitable means for preventing spongi- 
ness in castings at points where abrupt 
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«ile strength of W. 750 pounds to 24,100 
pounds per square inch. 

In many foundries wasteful Aicthods 
of drying and heating the pouring ladles 
arc employed. An arrangement devised 
in Gertpany during the war to save heat 
used in this operation is illustrated in 
Fig. 2. In the device illustrated in Fig. 
2, the gas and air is conveyed to the 
mixing chamljer in separate ‘ pipes. A 
triple Bunsen burner is employed. The 
Waste gases of combustion are drawn 
off through two openings and in some 
plants are utilized for heating core 
ovens. 

Elaborate Sand-Handliny Plants 

Considerable progress has also been 
made in Germany recently in the devel- 
opment of sand-handling and dressing 
apparatus. The design and arrangement 
of a mechanical sand-handling plant de- 
pends mainly on local conditions such 
as the size of the available space, the 
nature of the sand used, and the kind 
of castings to be turned out. In many 
cases even in many large foundries a 
few suitable self-contained devices arc 
all that are required. However, when 
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FIG. 8— A niEAP TROLLEY SYSTEM OPERATED BY BAND 
conditions call for a mechanical sand- cates that the apparatus should be Re- 


handling plant, recent experience indi- 


signed to combine a large output of 
sand with minimum floor spacei low 
first cost, and moderate repair and op- 
erating charges. Fig. 3 shows a gen- 
eral arrangement of a recently construct- 
ed large German plant for preparing 
and tempering foundry sand. The raw 
sand is brought into the foundry on 
railroad cars from which it is dumped 
into the floor bins Si. A screw conveyor 
7'i, which extends under these bins de- 
livers the sand to the boot o! the ver- 
tical elevator Ci, from which it is in 
turn discharged into tlie vertical drying 
oven B. The dryer delivers the sand to 
the screw conveyor Ti, which is connect- 
ed to the vertical elevator C*. The lat- 
ter discharges the sand into the two 
mullers E. After passing through these 
devices the sand is again raised by the 
elevator F and discharged into the mix- 
ing tank Cr. At this point the used sand 
is introduced. It arrives by means of 
the elevator Hi which delivers it first 
to the magnetic separator / and thence 
to the revolving screen K. From the 
screen, the sifted sand is picked up by. 
the elevator Ih and discharged into the 
mix ing*^ tank. The latter is divided into 
several sections under each of which a 
screw conveyor is installed. These con- 
veyors ill turn deliver the mixed sand 
to the large screw conveyor M from 
which a connection is effected by means 
of the elevator N and the feed screw 
0 with the cylindrical moistening and 
mixing drum P. The latter diipharges 
the wetted sand into the two ' centrifugal 
disintegrators Q. After leaving the 
disintegrators th^ sand i$ fully prepared 
and ready for distritmtion throughout 
the fouiglry. Small cars operating on 
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the industrial tracks shown on Fig. 3 
are utilircd for distributing the prepared 
sand. A simplified plant of similar gen- 
eral design is shown in Fig. 1. In this 
case the prepared sand is dumped from 
the bins shown at the right, buckets 
running on an overhead track by which 
it is distributed to the molding floors. 

German foundrymen have always 
paid considerable attention to cupola 
charging apparatus and during the war 
improvements were introduced in this 
field. In the last five years there has 
been a great increase in the use of 
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empty its. contents into the chute con- 
nected with the. charging door. The 
hoist mechanism consists of a motor 
mounted oil a platform at the upper 
end of the elevator. This motor, drives 
two symmetrically arranged rope 
drums through a spur wheel and worm 
gear. The weight of the budket and 
charge is equalized by a counterweigh^. 
The general arrangement of an in- 
clined hoist of this character, which 
has a capacity of 2350 pounds, is 
shown in Fig; 4. It is controlled from 
the ground by ropes. It is also possi- 


proceed to the elevator, which is a 
double one in this instance. This jrle- 
vator operates at a speed of feet 
pei* second. ‘ 

fn modern practice in Germany,' as 
in other countries, the molten iron usu- 
ally is transferred from the cupolas 
to t(ie molding floors by traveling 
cranes, overhead Uolleys, or small 
trucks. Cranes usually are used in the 
large establishments, -and the tiplleya 
and trucks in smaller foundries. Hund- 
operated overhead trolleys are exten- 
sively employed in German foundries 




FIG. 10— ELBMJTRICALLY DRIVEN MULTI-STAGE BLOWER 


blc in case of 
emergency to 
move the carriage 
by hand cranks 
operating through 
spur gears. In 

many cases dec- 

trically-driven ele- 
vatiirs operated in 
combination with 
telphers or trolley 
systems have been 
adopted. In plants 
of this descrip- 
tion the telpher 

cars arc loaded 

either directly 
from the railway 

cars or from stor- 
age piles or bins. 

FIG. 0— A MAN-OPEBATED OVERHEAD TROLLEY INSTALLED IN A' LARGE the telpher 

GERMAN FOUNDRY trolleys, which arc 

automatically driv- 

iiiclincd elevators in place of the ordi- en by small individual motors, pro- 
nary vertically arranged elevators usu- ceed with their loaded buckets 
ally employed for hoisting the pig to the elevator by which they arc 
iron, scrap, coke, etc., up to the oharg- hauled up to the charging floor and 
ing floor. These inclined elevators the'n shifted to another trolley system 
arc peculiar to German, fouiulric^ They itrovidcd ,at this level. The telpher 
operate on the blast-furnace skip-hoist cars, frtm which the buckets contain- 
principle except that removable buck- ing the charges arc suspended, move 
cts arc used to carry the chaj^gis. automatically to the furnaces where 
A system of ^larrpw-gagc tracks is their contents arc dumped without 
utilized to handle the buckets from manual labor. A typical layout is il- 
the places where they are filled, in the lustrated in Fig. 5. In this case the 
stockyard, to the foot of Ihe elevator, overhead trolley tracks cover the 
The ^a^^ator carriage in which the whole stockyard, but the installation 
bucket rests while being hoisted runs of switches at, suitable points makes 
between guide rails. The upper ends it unnecessary for the telphers to trav- 
of these rails are bent toward the el the entire distance. 'The* cars are 
cupola^ thus forcing the bucket to as- weighed .automatically with their 
sume an' inclined position and to loads.' After leaving the scales they 


producing large quantities of small 
castings. The general arrangement of 
a plant of this character is shown in 
Fig. 6. In this case, of course, the 
overhead system is used for handling 
liquid iron, castings, sand and other 
materials. The sand-storage bins are 
located across the road from the plant 
proper. This has necessitated arrang- 
ing a section of the trolley track over 
the road so that it can be lifted 
up when the system is not in use, in 
order to avoid impeding the traffic 
on the highway. 

The automatic telpher system found 
in So many German plants, it should 
perhaps be explained, is somewhat 
different than the usual overhead trol- 
ley apparatus employed in American 
and British shops. The feature of 
the German overhead system is that 
the trolleys operate automatically. 
Each trolley is fitted with a small elec- 
tric motor, and once it is set in 
motion it proceeds along the overhead 
track with its load at a predetermined 
uniform speed at about 3 feet per 
second aiA it may be stopped or start- 
ed without human attention at any 
predetermined points by automatic con- 
tact switches. This method of -han- 
dling materials is quite expensively 
used throughout the German iron and 
steel industry, and in some, cases auto- 
matic "telpher lines 2, or '3 miles In 
length aM in use. 

Fig: 7 ahovits how the opeu-h^rth 
furnaces in a German st^l 
gre charged' a recently Coust^i^cd 
han4-operated trolley syst^ . 
backets have inctifjtd bot{pfns.^iir^7 
permit the charge to drop ‘ \ 

* • ■ 





na 11— A SMALL POBTABUE PLANT FOB BECOVEBINQ IBON FROM FOUNDRY WASTES, BY MAGNETIC SEPARATION 


Each bucket carrier, it also will be 
noted, is provided with its own scale 
and weighing mechanism. Another re- 
cently constructed German overhead 
trolley system is shown in Fig. 8. In 
this case a distributing ladle )f the 
familiar European cylindrical type is 
illustrated.* Some characteristic Ger- 
man molding machines are also shown 
in the background. The overhead sys- 
tem shown in Fig. 8 may be construct- 
ed cheaply. A large number of in- 
stallations of this character were made 
during the war. A self-contained trol- 


ley provided with an operator *s 
shown in Fig. 9. Installations of this 
character have been introduced within 
the past few years for handling molten 
iron and ofher materials only in found- 
ries of the largest size. Fig. 9 also 
shows a typical modern German 
cupola. It will be noted that the wind 
box is at a considerable height above 
the hearth and that an auxiliary tuyere 
is provided at the hearth level> to- 
gether with a double row of tajjferes 
opening out of the wind box. 

IVaste Products Must Be UtiKiid 


paratue fpr rccoveriivg the iron which , 
is lost in this way. It has been 
that cupola tog contains 
from 10 to 12 per cent iron. A 
section of a foundry-slag reclasutou* 
plant is shown in Fig* 12. This is a 
typical German plant operating the 
mechanical principle. ; ^ 

When this plant is in UfCt |the>liig 
from Wil cupola is shoveled, onto a 
floor grid through which the aiiMiUer 
pieces fall at once to a belt conveyor. 
The large ifimps arc crushed pa the 
grid by hand until they fall thrcnifh. 



The .scarcity of raw materials has 
resulted in the extensive development 
of apparatus for the reclamation of 
foundry wastes. The principal waste 
products to be dealt with include slag 
and rubbish. Before the war it was 
not customary in Germany to work 
over the slag obtained from the cupola 
furnaces but a majority of the plants 
have now been equipped with ap- 



H 


i 

III 


t WVVW'VVVVWX*^ 


m 4 «: > cum m moMnina iMN non corou lua 





558 


THE P O ITN DRY 


The belt conveyor delivers the shag 
to an ordinary stamp mill of the type 
used in western American mining 
camps. After it is crushed by the 
starnpSp a bucket elevator conveys the 
slag to a magnetic separator. The 
iron is removed at this point and de- 
posited in a bin. The iron-free slag 
is then elevated to a cylindrical screen 
by which it is sorted out into three 
different sizes. 

The plant shown in Fig. 12 is de- 
signed exclusively for the recovery of 
iron from the slag, but many German 
foundries arc now working over all of 
their waste products. It has been 
found that the waste gangway sand, 
etc., which is usually thrown on the 
dump contains appreciable quantities 
of iron, amounting usually to about 
2 per cent, and in some cases as much 
as 3 per cent of the total quantity of 
castings made. The cost of working 
over these waste products is small 
in comparison with the extremely high 


prices which have to be paid for pig 
iron and scrap at the present time. 
Magnetic separation is employed al- 
most exclusively. The costs are con- 
fined to the wages of one or two men, 
the cost of power and the capital 
charges. Experience shows that under 
present German conditions even the 
smallest foundries are able to effect 
considerable savings by recovering the 
iron from their slag, gangway sweep- 
ings. cupola drop, etc. 

A portable apparatus for recovering 
iron from foundry wastes is shown 
in Fig. 11. It consists of a carriage, 
an elevator and a magnetic separator. 
The material is deposited on the mag- 
netic drum by a shaker which insures 
an even distribution of material. The 
drum itself and the driving motor are 
enclosed in a shcct-metal box for pro- 
tection against dust. The motor 
drives all of the movable parts of tlic 
apparatus through belts. Before the 
reclaimed iron is passed to the deliv- 
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ery chute it is conveyed over a shak- 
ing sieve which frees It from dust and 
dirt. This plant is capable of han- 
dling 140 cubic feet of waste per hour. 
When operating at capacity it re- 
quires the services of two men to 
handle it satisfactorily. 

Many of the large German foundries 
now arc engaged not only in working 
over their own waste products but in 
reclaiming the iron from old dumps as 
well. There arc some plants in opera- 
tion at present in which waste iron is 
being recovered at the rate of 10,000 
tons per year. In these large plants, 
the material is delivered in railway 
cars, after which it is handled in the 
usual way by elevators, magnetic sep- 
arators, screens, etc. The iron usually 
is sorted into different sizes by screens, 
in order that the higher price.s ruling 
for larger sized scrap may be ob- 
tained. This reclaimed iron, which 
is called Abfalleiscn, was selling recently 
for 1500 marks per metric ton. 


Specifying Malleable Iron for Castings 


BY ENRIQUE TOUCEDA 


X N GENERAL, the selection 
of the proper fcirous casting 
for use. in a given piece “jf 
construction is dependent 
upon: Ability to successfully with- 
stand the abuse to which it will he 
subjected in service; high rate and 
dynamic strength, which implies mini- 
mum sections for the strains involved, 
this in turn implying low cost for raw 
castings, as such arc not only less 
costly in direct proportion to their 
strength, but their appearance is en- 
hanced thereby; ease of machining, ac- 
companied by a good surface on faced 
and tunied parts, and freedom from 
unsoundness; which implies beauty of 
finished castings and low cost due to 
less loss from defective ca.stings, and 
smoothness of surface, and truencss to 
pattern. 

In discussing the foregoing a fact 
should be remembered that is frequently 
overlooked, namely, that the gray iron, 
the malleable iron and the steel cast- 
ing have each a legitimate field of 
their own quite sharply defined by 
virtue of certain peculiarities possessed 
by each particular product. If a bed- 
plate is desired for a certain large and 
ponderous machine, so dimensioned as 
to possess sufficient mass to enable it 
to absorb vibration. It would be un- 
wise to .‘..^ecify that it be made of 
malleable cast iron. The malleable- 
iron founders are not at the present 

rnm a paper presented at a rsfent meeting of 
the Aamiieen Soelety of Blechinleal Engineer!. Hie 
author, Enrlquo Toueada, li a eonaulUng engineer, 
Albany, N. Y. 


time equipped to cast and anneal cast- 
ings of such size, and as cheapness and 
weight — obviously not high strength per 
square inch— a^-e the dominant re*iuire- 
ments in this case, the malleable iron 
casting should not be specified. 

In commercial practice the engineer 
who has placed his contract with a re- 
liable foundry can depend upon a uni- 
formity of product that will rarely have 
a yield point lower than 31,000 pounds 
per square inch and frequently as high 
as 33,000, an ultimate strength less than 
50,000 pounds, or an elongation less 
than 10 per cent. He can quite safely 
depend upon the integrity of the cast- 
ing, for the reason that the founder 
has Anally learned through costly ex- 
perience that freedom from shrinkage 
depends not only upon correct gate em- 
placement, but more particularly upon 
the use of large shrink heads, so lo- 
cated as to eliminate such defects. Cast- 
ings have been produced commercially 
as long as 5 feet, with sections at some 
parts as thick as 3 inches. In regular 
practice castings varying in weight from 
300 to 500 pounds arc made daily. 

Generally, gray iron castings run 
heavier than do those made of malle- 
able iron. Consequently there is less 
sprue and therefore le.ss remelt. Also 
there is less variation between the com- 
position of the sprue and that of the 
charge and as a consequence a much 
larger percentage of scrap can be used 
in the mixture when making gray iron 
than is possible in' the case of the 
malleable castings. Assuming the high- 
est fuel ratio in each case» 10 of irpn 


to 1 of coke for the cupola, and 3 of 
iron to 1 of soft coal in the air fur- 
n.acc. it will be seen that the cost for 
fuel is less in the former than in the 
latter case. The same holds true in 
connection with furnace maintenance. 
Aside from cleaning and chipping, the 
gray iron casting is Anished when the 
metal Alls the mold, while the white 
iron castings must be cleaned, taken 
to the annealing room, packed in sag- 
gars, and then charged into the an- 
nealing oven and heat treated for a 
period in most instances of seven days. 
The saggars must then be removed 
from the annealing oven, the castings 
agaiti cleaned and sorted, to the cost of 
which must be added that of the fuel 
used for heat treatment, oven main- 
tenance, supervision, and overhead. It 
can therefore be very easily seen that 
there must be considerable difference 
btween the cost of production of these 
two products. The writer believes that 
on an averaj^ it will easily cost 1 cent 
a pound more to produce malleable 
iron than it will the gray iron cast- 
ings, and at least 30 per cent more to 
produce steel castings than malleable. 

The malleable iron casting is regu- 
larly used and can bo recommended 
in the fabrication of railway cars, agri- 
cultural implements, motor vehicles, 
tractors, link belts, chain, ' fittings, 
stoves, etc., and is adapted for use for 
any part of such size as can be suc- 
cessfully made where str^gth com- 
bined with ductility is a necessity omM 
low cost per pound aln essential 
fication of the product. jT 



A. S. T. M/ Changes SpecificationisJ 

System ol Nomenclature for Nonferrons Alloys Is Advance^] — Allowable Sol* 
pbur and Pbosphorus Limits* Increased for Steel Castings in 
. 1918, -AVill Be Retained Another Year 


ROPERTIES of and specifi- 
cations for cast metals re- 
ceived attciuion at the iweiily- 
third annual meet inti ^hc 
American Society for Testing Mater- 
ials held at Asbury Park, N. J., June 
22 to 25. Malleable iron was dis- 
cussed in a paper on the elTcct t>f ma- 
chining and cross-section on the tensile 
properties of malleable cast iron, by 
H. Schwartz, National Malleable 

Castings Co., Indianapolis. This paper 
which gives a large number of results 
of tests was presented in the July 1 
issue of The Foundry. There was no 
report to the general meeting by ihc 
committees on gray iron and on malle- 
able iron, but both of these committees 
held meetings during the convention. 
The conmiitlce on gray iron, Kiohard 
Moldcnkc, Watchuiig, N. J., chairman, 
discussed the advisability of formulat- 
ing a specification for high-test gray 
iron. This duty will be referred to 
the subcommittee on general castings, 
which will outline a specification to 
be considered by the whole committee. 
The malleable committee, H. F. Diller, 
chairman, Thf. Foundry, Cleveland, last 
year brought to the society for adop- 
tion a specification for general malle- 
able iron castings where high strength 
is regnired. Having had this specifica- 
tion adopted as standard the commit* 
tee did not propose changes at this time. 

Tlie , committee on methods of sam- 
pling and analysis of coal, S. \\\ Parr, 
chairman. University of Illinois, Ur- 
hana, 111., and the committee on coke, 
Richard Moldcnkc, chairman, submitted 
brief reports. Both of these commit- 
tees recommended the standard sieves 
recently promulgated by the bureau of 
standards be substituted in their speci- 
fications for sieves previously specified. 

The formation of a joint committee 
on .steel castings for railr^dft was an- 
nounced by committee A-1 on steel. 
This joint, committee consists of repre- 
sentatives bf the American Society for 
Testing Materials, the . mechanical sec- 
tion of the American Railroad asso- 
ciation, and the United States i'ailroad 
administration. ‘ F. M. Waring, Penn- 
sylvania railroad, Altoona, Pa., is chair- 


Thc rejection limits for sulphur in 
both basic and acid cast steel and for 
phosphorus in acid steels had been in- 
creased 0.01 per cent above the values 
given ill the specifications, by the so- 
ciety in 1918 and it was thought that 
this allowance would be removed this 
year. However, the committee on steel 
decided that the conditions which caused 
tlie adoption of this increased allowance 
have not yet returned to normal and 
it was decided to allow the increased 
limits for another year. The commit- 
tee proposed a number of changes in 


pRACTlCALLY every industry in 
^ the country using or suffplying 
materials is vitally interested in the 
proceedings of the American Society 
for Testing Materials. The specifi- 
cations of this society are being 
used throughout America and even 
abroad as exporters recently have 
found. This society has adopted 
specifications for many kinds of 
castings including those made from 
all varieties of metals. The pro- 
ceedings of the recent meeting here 
are given in full as they relate to 
the foundry industry, and they show 
the broad scope of the actwitics 
of the .vfcicty in this field. 

the tentative specification for cast steel 
chain. All of these changes were 
adopted an<l the specification v.’ill re- 
main as tentative for another year. 

A paper on molybdenum as an alloy- 
ing clement in structural steels, by G. W. 
Sargent, Crucible Steel Co. of America, 
Pittsburgh, showed possible advantages 
of this element for additions in casting 
metals. Discussing the paper the au- 
thor said that molybdenum in gray iron 
tended to change the slrnctnrc (»f the 
free graphite and to increase the 
strength of the iron. 

A start was made in ft>rmnlating 
standard nomenclature for the more 
than 500 different nonferoiis alloys in 
industrial use, in the report of com- 
mittee B-2 on nonferroiis metals and 
alloys. The terms are put forth for 



man of the joint committee and J. C. criticism by societies and individuals 
Davis, ‘the American ' Steel Foundries, and the executive committee of the so- 
Qiicago, has been elected chairman of clcty has been a.Hked to transmit the 


the American Society for Testing Mate- report to the British In.«ttitute of Metals 
l^..jiala representatives. It is hoped that for its comment. The system of 
committee will make it possible to nomenclature is based partly on color 
't specifications in 1921. daisification as may he noted in the 


following list, which includes all the 

terms so far proposed: ^ 

% 

Brass 

The term yellow brass shall be used 
for zinc-copper alloys only, containing^ 
from 63 to 80 per cent copper and hav- 
ing a yellow or brass color. 

Exunpla: CompAflitlon of illoy: Zinc, 30 por otnt; 
copper. 70 |)er cent. 

Bystcmatle luune: Zliic*copper. 

The term red brass shall "be used for . 
zinc-copper alloys only, containing more 
than 80 per cent copper, in which the 
color varies from a golden to a copper 
red. 

Example: rompoaUlou of alloy: Zinc, 15 p«r cant: 

copper, 85 per cent. 

Systematic nome: Zlnc-eopper. 

The term yellow-red brass shall be 
used for zinc-copper alloys only, con- 
taining from 55 10 63 per cent copper, 
in which range the brass has a ycllow- 
iyh red color. 

Example: Composition of alloy: Zinc, 40 par cent: 

cupper, 60 per cent. 

Systematic name: Zbic^copper. 

l.ead -—Brass containing more 
tliiiii 0.50 per cent of lead shall be 
known as lead yellow, red, or yellow- 
red brass, according to the percentage 
of copper it contains. 

Example: I^ead 'yellow braia. 

Composition of alloy: Lead. 1 por cent; 

zinc, 33 per cent; copper, 06 per cent. 

Rystematlc name: Lead-zlnc-eoppcr 

Tin brass. — Brass containing more 
than 0.25 per cent tin shall he known 
as tin yellozo, red or tin yellow-red 
brass, according to the percentage of 
copper it coiilains. 

Example: T)n-yellow brass. 

Composition of alloy: Tin 0.6a per e«nt; 

zinc, 39.50 per cent; coppv, 60 per cent. 
Systematic name; Tlo-vlne^oopper. 

In cases where other rhctals .,arc 
added, these shall be designated by the 
ii.se of the proper prefix or prefixes: 

Example: Manganesf-tln'brasf. 

Composition of alloy: Manganeaa. 0.00 par 
cent; tin. 1 per cent; zinc, 86.00' par 
cent: copper. 60 per cent. 

Rystcmatle name; ManKaneie-tlR-abic-aoppar^ 

Bronze 

The term bronze shall be used for 
tin copper alloys only, containing over 
50 per cent copper. In cases where 
other metals are added these shall be 
designated by the proper prefix or 
prefixes : 

Examplt: Alomlnum'hronze. 

Oompoattlon of alloy: AldMariBi, 8 per 
cent: tin, S per cent; copper, 03 par 
rent. 

Rystcmatle name: Almnlnimi-tlii-eapiMr. 

Cupro-Nickel 

The term cupro-nickel shall be used 
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for nickel-copper alloys in which cop- 
per predominates. In cases where other 
metals are added these shall be desig- 
nated by the proper prefix or prefixes: 

Eximpla: Irun-mtngantge-cupro-nlckel. 

Compoillloo Qt alloy: Iron, 1.5 per cent; 
mauKincie, a per cent; copper, 07 per 
cent: nickel. 20.5 per cent. 

Byiteniatic name: lrou<oanicaneic-olckel-cop- 
pcr. 

Nic:KEL£N£ 

The term nickelcne shall be used for 
iiickcl-zinc-coppcr alloys only. In cases 
where other metals arc added these 
shall be designated by the proper prefix 
or prefixes : 

Example: Lcad-nlckelenc. 

CompoBitlon of alloy: Lead. I per cent; 
nlrkel, 5 per cent; alnr, 31.50 per cent; 
copper. 62.50 per cent. 

Systematic name: Lead-nlckel-xlnr-copper. 

F. L. Lasier, connected with the bu- 
reau of coifstruction and repair of the 
navy department, Washington, disap- 
proved of the color classification. This 
bureau has suggested to the committee, 
the classification o£ the alloys alpha- 
betically, such as brass A, brass 7?, clc., 
hut the committee had not favored this 
proposal. 

The committee proposed revisions in 
tentative standards for lead, for alu- 
minum ingots for rcmclting and for 
rolling; and for methods of chemical 
analysis of alloys of lead, tin, anti- 
mony and copper. The commillcc also 
proposed tentative specilications for 
.sheet high brass; and for aluminum 
for U.SC in manufacture of iron and 
steel. Tentative standards; methods for 
battery assay of copper; and imlliods 
for chemical analysis of pig lead, were 
recommended to the society for adop- 
tion as standard specifications. All of 
these recommendations of the conmil- 
tce were adopted at the meeting. 

A highly technical paper involving a 
great amount of microscopic research 
was presented by William Qimpbell, 
("tilumbia university. New York. This 
paper dealt with the con.stiluciits of 
ccitain brasses and Iironzcs as influ- 
enced by the composition of the alloys. 
The- importance of the paper w.is em- 
phasized by G. H. Clamer, Ajax Metal 
Go., Philadelphia, who haid that it ex- 
plained why bronzes with high tin 
content become hard and brittle when 
a large amount of zinc is present, and 
.showed the necessity fur increasing the 
copper when an increased amount of 
tin is present. 

Results of fatigue and impact tests 
of aliimiiuim alloys are shown in a 
paper by W. A. Gilison, Aluminum 
Castings Co., Cleveland, and compari- 
sons are made with various grade.^i 
of Steel.. 

A new method of testing galvanized 
coating, by which the sample is not 
destroyed, was described Jiy Allerton S. 
Cushman, Institute of Industrial Re- 
search, Washington. This method is 
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based upon the measurement of the 
amount of .hydrogen genermd when 
a sample of a definite area fis subjected 
to the action of conccntrate4 hydro- 
chloric acid to which a small amount 
of antimony chloride has been added. 
Apparatus ha.s been devised for cover- 
ing a portion of the sample with t 
tinned iron ring. This ring is closed 
ai the one end by a soft rubber stopper, 
thereby making a cell into which the 
acid solution can be run. The evolved 
hydrogen Is carried to a measuring 
burette by a tube, controlled by a 
3-way stop cock. A tight contact 
is preserved between the bottom of the 
metallic ring and the galvanized sur- 
face by a plastic molding clay placed 
around the joint. The chjcf advantage 
of the method is that galvanized cul- 
verts or other objects may be tested 
without destroying the sample. They 
may be tested at different spots and 
I he test can be carried on after the 
culvert is installed if desired. Spots 
made by the acid may be rcgalvanized 
or painted to preserve the steel. The 
results of Mr- Cushman's investigations 
.show the method to be accurate and to 
give concordant results. Small sam- 
ples may be tested by placing them in 
a cell formed by the apparatus against 
a material which is not attacked by the 
acid. In this method the results can 
not he rcportcil as zinc per square 
foot but the total amount of zinc on 
the samples can be ascertained. 

Columbus Convention Will 
Be Largest Ever 

It is evident that the annual con- 
vention and exhibition to be held 
under the auspices of the American 
Foundrymen's association at Colum- 
bus the week of Oct. 4 to 8 inclusive 
will be the largest and most com- 
prehensive affair of that character 
ever attempted in this country. The 
Philadelphia meeting of last year 
created a record both for the number 
of fouiulrymen in attendance and the 
number of exhibitors. Already, three 
months before the date set for the 
Columbus convention the total amount 
of exhibition space reserved and con- 
tracted for is over 51,000 square feet 
or within(>less than 9000 square feet 
of the total area in use at the Phila- 
delphia exhibition. 

Last year's' exhibitors to the number 
of 141 already have made their space 
reservations. These, with 85 additional 
who make up last year's total and who 
have merely deferred making applica- 
tion and the number of new manufac- 
turers who undoubtedly will take ad- 
vantage of this occasion lends evidence 
to the belief that the Columbus, con- 
vention and exhibition will be the ban- 
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ner event in the history of ,th^ asso- ^ ‘ 
eiation. ^ 

So far as possible', ^ exhibitort are 
given the locations they prefer; but 
this is •sometimes physically impossible. 
The different power driven units must 
be grouped together where power is 
available. A floor plan of the build- 
ings and also a plan showing the 
location and character of the different 
available power units has been sent to 
all prospective exhibitors. Copies of 
the plans and any other information 
may be secured from C. E. Hoyt, 
Marquette building, 140 South Dear- 
born street, Chicago. 


Will Make Abrasives 

The M. T. K. Sales Corp. has been 
organized at Rochester, N. V., and 
incorporated under the laws of New 
York state to distribute a new bear- 
ing abrasive which is intended to 
eliminate the necessity of scraping 
bearings. The product is manufac- 
tured by the M. T. K. Products Co., 
Seattle, which, it is understood, con- 
templates moving its plant to the 
east in the near future. It is said 
that the abrasive will not cut iron or 
steel and hence will not injure shafts 
or other working parts, and after a 
few minutes of cutting, it breaks 
down and becomes a harmless residue 
incapable of further cutting. J'he 
officers of the M. T. K. Sales Corp. 
aic: President, Benjamin C, Mathes. 
Mathes Sales & Mfg. Co., Rochester; 
\ice' president and consulting engi- 
neer, William D. Jones,’ formerly of 
the Symington- Anderson Co.; secre- 
tary, Willis P. Anderson; treasurer, 
.Avcrill B. Pfeifer, 


Study Microstructure 

The results of a study of the mi- 
crostrucltire of iron and mild steel 
at high temperatures are published in 
scientific paper No. 356 of the bureau 
of standards. It was found that when 
polished metal specimens are heated 
in vacuo, a record of structure which 
exists at tbe particular temperature 
used is inscribed on the polished sur- 
face of the specimen. 


Charles H. Small recently has with- 
drawn from the Arm of Small, Shade 
& Co., San Francisco, to establish 
a business of his* own for the salb of 
railway indpstrial mining and marine 
equipment. Mr. Small previous to tfie 
war was connected with the American 
Brake Shoe 8c Poufi<4ry Co., .at the • 
Mawah, N. J., plant, ^d was represent 
ative for that qompapy -at the 
ma-Pacific^ exposition .in 1915. j 




British Practice Recognfxea Need for Co-operation Between Foundrymen and 
Engineers — Changes in Desiffn Recominended to Meet 
Skrinkaffe Trouhlea Encountered in Cooling 


TEEL criitiiigs are used ex* 
clusively for diverse purposes. 
Some difficulties which have 
arisen in the foundry havd 
been due to the nonappreciation of the 
fact that, at the recalescence point Ar^ 
in the cooling curve of steel, contraction 
is arrested and an actual expansion 

takes place. In an ordinary 0.3 per 

cent carbon steel the expansion be- 
tween 690 degrees and 650 degrees 
Cent, is approximately equal to the 
amount of contraction between 790 de- 
grees and 710 degrees Cent.; therefore 
in some castings of intricate design 
reversals of stress do not occur simul- 
taneously in all parts. If such cast- 
ings are left in the sand or on the 
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f>reheated furnce, care being taken to 
shake out the casting at a temperature 
sufficiently above this to enable it to be 
sealed up in the furnace before the 
temperature has fallen to the danger 
point. This method was adopted with 
success in a casting for a ship of 
world-wide repute, having a heavy 
flange, or seating, about the middle 
of its length. 

Cases occur where the engineer would 
be put to increased cost, or experience a 
difficulty, by omitting some portion ob- 
jected to from the founder's stand- 
point, as, for example, in a cylinder 
or tube .such as that shown in Fig. 1. 
This casting has a heavy flange, XX\ 
2 to 4 feet from the mouth, and used 


designer to placing heavy masses or 
sections of metal where adequate^, ar- 
rangements can be made for* feixliiig. 
In the absence of feeding beads, the 
thinner surrounding sections will draw. 
on such reservoirs of molten steel and 
result ill unsoundness or piping tn parts 
where it is of the utmost importance 
that a large factor of safely should 
be provided. 

A ship's stem might be instanced as 
an illustration of this important point. 
The position and size of necessary feed- 
ing heads to .secure soundness,, or, on 
the other hand, of alteration in design 
to obviate them, is relatively more diffi- 
cult of general solution than the ques** 
tion of producing sound steel ingots. 




FKl. 1— CYI.INDKR (ASTINO WIITCll DKVKLOPS PLANE OK WEAKNESS DUE TO (OOLl.Nli STRAINS Fl(2. 2--8UUGRRTED USE OF STEEL CHILLS 

TO EUMINATE DIFFICULTY SHOWN IN FIQ. 1 


floor, cooling at unequal rates in vari- only for bolting the cylinder onto its 
ous parts, contraction will be taking base. The flange produces two* diffi* 

place in some portions while in others cultics to the makers. One is to feed 

expansion will occur, when adjacent the square flange to ensure soundness; 

members are in a plastic, or weak condP the other, which is possibly of more 

tion, resulting in cracks. When such consequence, is to prevent pulling in 

difficulties due to reversals of stress the bore of the cylinder about the cen- 

occur, modification in design by the ter of the width of the flange at 

engineer, so as more nearly to equal- In such cases probably no objection could 

ize the thickness in critical psffts, affords be raised to introducing in this heavy 

Otoe means of remedy.* Another is by flange a frame Fig. 2, previously cast 
chilling or using one of the Various in steel, to act as a chill, thua^equaliz- 
methods, not altogether favored. ing the rate of cooling and also insur- 

lilost steeMounders probably have cx- ing an absence of cavities in the sur- 
perienced casfes Where the use of chills rounding metal. There would be little 
has been followid by cracks in the theoretical and probably no practical 

casting, through the effect, of not.„hav- loss of strength, for unle.ss the chili 

ing b|^n fully considered. An alter- . was of excessive thickness it would to 
native meth^ . which ^sniS^t be adc^ted iMar^e degree be fused by the fluid- 
for some castinga is to tmnge iof steel. 

tiie coQUng from a temperature above In important, castings subjected, to 
Ceht. to take place in W mere . stressesi such as large gun 
DMuiid at NMii fullest and most careful 

SiSil consideration should be given by thq 

S01 


degrees 



Such a ship casting usually has heavy 
brackets cast between the webs at the 
deck positions, thus further increasing 
the relative mass at these places. There 
is little doubt that a more satisfactory 
casting would result by breaking the' 
continuity at the junction of the 
bracket with the section of the -webs, 
particularly at the extreme forward 
l)oint, as such recesses in the deck 
brackets can safely be filled in later by 
electric welding and caulked to make 
them watertight. If feeding heads are 
placed over these brackets, the steel will 
remain fluid at the.se places after the 
general contour of tlie stem casting has 
solidified, thus tending to unsoundness, 
distortion, and troubles through con- 
traction. Another point which should 
be borne in mind in connecfbNt with 
castings of this type is that during the 
period of cooling the curved Contour 
will tend to approximate a straight 
line. Allowance therefore should be 
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made by the patternmaker for this 
tendency, particularly toward the ends. 

Modifications in design would be 
more satisfactory in some of the cases, 
parts being made separately where pos- 
sible. Thi.s has sometimes the objcc- 
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INTO INTERNAL FLANdES. PRODI.TINO SEC- 
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lion of increase in cost of machining 
and handling, but cheapness should not 
be the sole consideration in making 
such castings. 

Castings of the type shown in Fig, 
3 sometimos are sought with light ribs, 
tied under internal flanges and 
also to a heavy plate or cone center, 
CC\ Such ribs naturally cool at a 
much quicker rale than the heavy disk 
portion and feeding heads, and 

are therefore in considerable tension, 
where the members join the periphery, 
when the plate portion and the center 
boss have reached their maximum con- 
traction. 

It likewise is diflicult to insure satis- 
factory castings of the design shown 
in Fig. 4. This shows a disk, or wheel 
having .spokes of heavy rectangular sec- 
tion on which arc superinipo.sed a iilatc 
of lighter section. Drawing, or other 
defects, probably will appear in the 
plate over the center of the spoke or 
rib, see X on section ah/ 

It must he admitted that a careful 
consideration hy the manageinent and 
a joint discussion with all fureinm re* 
sponsible for seeing work through the 
dilTrrenl shops would lead to the pro- 
duction of bettor castings; as it .some- 
times is .seen, after a pattern is com- 
pleted, that, if it had been made dif- 
ferently in some rcstiect, to allow a 
niodification in the method of making 
the mold, provision could have been 
made for more cfticient feeding, and 
also for guarding against contraction. 

Such expedients as inserting tubing 
of small diameter rammed with sand, 
in lieu of cores where they arc .sur- 
rounded by large masses of steel prob- 
ably w'ould then be arranged and much 
cxpen.se saved in cleaning and machin- 
ing. It is well known that bent or 
broken^ cores cause endless trouble when 
the casting reaches the drilling machine; 
in fact, in many instances it would be 
far cheaper to omit small bolt-hole 
cores altogether. 

Steel founders of repute have over- 


come the trouble of honeycombing and 
blowholes in castings. These, in earlier 
days, were considered almost unavoid- 
able, in fact it has been stated in the 
past that the presence of blowholes 
might be taken as a “guarantee of 
quality in other respects!” 

Given steel properly melted and with 
suitable percentages of silicon and man- 
gane*?!*, and care in making and drying 
molds, little trouble is experienced from 
blowholes. 

The elimination of honeycombing has 
resulted in largely increased produc- 
tions of cast steel blanks for machine- 
cut gearing and similar castings, on 
which a large amount of machining is 
done. Such a defect is shown in Fig. 
5, Arrangements should be made for 
the fluid steel to enter the mold at the 
bottom, and wiiencver possible a centri- 
petal action, commonly termed spinuinp, 
.should bo secured. Suitable risers and 
feeders should be provided where nec- 
essary, to bring any dirt up into the 
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XX \ Fig. 6, which is preferable from* 
the founder's standpoint as well. 

The same problems are encountered 
in the production of smaller castings, 
weighing from a few ounces upward, 
as supplied to motor and general en- 
gineering firms. The difficulties might 
be overcome in many instances if it 
were possible to arrange to submit 
suggested designs to some steel founder 
of good standing. 

To give one example only; Axle-box 
guides for locomotives, still are made 
as shown in Fig. 7, A, which any user 
will imdorstand generally results in 
drawing at X and A"', in addition to 
causing extra work in the machine shop 
owing to the absence of tool clear- 
ances, instead of a more gradual change 
in section and also of radii at the 
corners, as illustrated by Fig. 7, /?, the 
more usual present design. 

Innumerable ex.*imples might be 
added affecting practically every type of 
steel casting made, but tlic desire at 



K1(j. 4 WHEEL IIAVINO HEAVY RETTANOULAU SFX'TION WITH A PLATE OF LIGHTER CONSTRUCTION 


heads. It uMially is advisable to cast 
such articles <juickly. 

Castings of this kind frequently arc 
produced without ihc .slightest ilefect, 
provided the design he favorable. One 
cause of trouble has been the attempt 
to supply blanks of fairly large diam- 
eter w'ith solid disk, or plate, centers, 
which have a pronounced tendency to 
show cavities in the rim, praclic.'illy in 
the position where the roots of the 
teeth are when these are milled out. 
This is due to the rim being heavier 
in section than the disk and therefore 
remaining fluid longer, and also, in 
cases where the change in section is 
nut so great, to difficulty in arranging 
for adequate feeding at this place. 

It is preferable to .adopt H-section 
arms, but it is then found expedient 
to break the continuity of the metal 
at the junction with Ihc rim by placing 
a narrow core through the webs of 
the arms. If objection be made to such 
a method resulting in any weakening 
of the casting, this easily can be ob- 
viated by increasing the strength of the 
faces, or top and bottom flanges, of 
the arms by having larger radii be- 
tween them and the rim, as noted in 


the moment i.s to persuade the engineer 
that exchange of views is of import- 
ance not only in respect of the produc- 
tion of castings without inherent weak- 
nesses, but also in regard to the use 
of differing qualities of steel, or of spe- 
cial alloy steels, for various purposes. 

Providing .suitable test bars, in the 
case of some forms of castings, is im- 
portanL if sotincl pieces for tensile and 



FIG. S->DEFfiCT DEVELOPED IN A CAST GEAR 
BLANK-BfACHININO ALONE WILL DISaXISE 
THIS . DESTRUCTIVE CAVITY 


bend tests arc to be insured. This 
should not be left to the discretion of 
the molder, who usually is governed 
by considerations of convenience in re- 
spect to the flask used for the 
The question is well worth conj^ 1 ^, 
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FIG. 6>~8UaOESIED METUODfl FOR OVERCOMING BREAKAGE BETWEEN WHEEL AND SPOKES, THROUGH USE OF SMALL CUTTING CORDS ' OB 

LARGER FILLETS FIG. 7— REDESIGN OF LOCOMOTIVE AXLE-BOX GUlDFiS 


tion by the manat^ement, owing to the 
loss incurred if a satisfactory casting 
be rejected solely through inability to 
obtain test pieces free from defects. 
In some cases, on cutting up a casting 
for test to represent others produced 
from the same cast of steel, or in 
breaking it under the drop hammer for 
remelting, it has been found that the 
casting was perfectly sound, defects ap- 
piaruig in the test pieces only. 

It also is highly advisable to pro- 
vide spare test pieces, as cutting pieces 
from rising heads often results m dis- 
appointment from causes such as segre- 
gation. Consideration should be given 
to such point.s as feeding the test bars, 
and whether the steel is able to How 
freely through the part provided for 
tests. No dirt carried off the face of 
the mold, etc., should be trapped, and 
the test bar should not be sound at 
the expense of uiisoimdness in the cast- 
ing itself, or vice versa. 

For small castings it is advisable to 
treat the test bar as a separate cast- 
ing but connected by a spray or run- 
ner of suthciently large sectional area 
to ensure that the test piece is securely 
attached to the group of castings, or 
to the single casting, as the case may 
be, and also to give an adequate flow 
of steel into the test bar, on which a 
separate feeding head should be super- 
imposed. A suitable design of test 
piece for this purpose is shown in 
Fig. 8. ^ 

When molds are made by machines, 
it will be {opnd convenient to arrange 
the patterns on the plate, whenever pos- 
sible, so that one or more patterns can 
easily be removed and a test bar in- 
cluded in place in several of the molds 
which will be put down for each cast. 
Special attention tndst necessarily be 
given to the method 6f fastening pat- 
terns Co the plate tb prevent any pos- 
sible chance of 'displacement through 
fTe<|ttent chiangittg; 

;;rb ensure satisfactory test results it 
ijiary that the . annealhig or heat 
should be carefutly. carried 
^ advisaUe to have some 


means for recording temperaturts, read- 
ings being taken in various positions in 
larger furnaces until it is ascertained 
that a uniform heat is obtainetl in the 
particular type of furnace in use. The 
furnace attendant, if left to himself, 
often appears sjiecially interested in 
recording flame temperature rather than 
those of the castings under treatment 
If personal attention is given to this 
matter of heat treatment, economies in 
working, as well a.s higher quality 
material, may result, as small modifica- 
tions in ftiniaci* design, for instance 
slight alterations in the si?cs and posi- 
tions of adniis.sion ports, ma> b<’ found 
advantageous. 

The most satisfactory furnace is one 
in which the rate of cooling down at 
the critical temperature can be varied, 
as then it is possible to obtain small 
variations in the maxiinum stress where 
castings arc made to specifications. 

Owing to the difficulty sonietiincs ex- 
perienced in passing with rcanncaling 



FIG. 8— DESIGN OF TEST PIDUE WITH SEPARATE 
FEimiNO HEAD 

material, which has given results fwo to 
three tons over, or under, the maxi- 
mum stress specified, it would appear 
that some engineers have not yet real- 
ized that the rate of cooling round 
the recalescence point of the steel gov- 
erns the maximum stress. A sub- 
stantial .increase, or decrease, can be 
made by accelerating or lengthening 
the period of cooling through this 
range. 

It is found in practice that heating 
to a temperature of about 950 degrees 
Cent, is ^ ddviiable to insure treating 


tlie cast crvst.illiiic structiire, the 
final .structure being, of course, coarser 
or liner according as the rate of cool- 
ing through the critical range is slow 
or rapid. This temperature is much 
higher than is theoretically necessary, 
bill rxpcrinients show the ncco.ssity for 
tin* higher lempt-ralurc. The original 
crvstallization of a casting will, of 
course, be governed by the mass of 
metal and the rate of cooling after 
casting. The length of time necessary 
thoroughly to soak castings and com- 
plete the breahint/ doivn throughout is 
a matter of judgment depending on size, 
thickness of metal, position the cast- 
ings arc loaded in the furnace, and 
other considerations. 

When dealing with large castings of 
heavy section it is advisable to pack 
them well iif) from the floor of the 
turnacc. Pieces having heavy co*es 

should be rough cleaned before being 

placed in the furnace. 

Generally, if arrangements are made 
which will admit of castings being 

cooled c|uickly through the critical 
range without risk of distortion or 
setting up of stresses, through currents 
of cold air impinging on one part of 
a casting, an increase in the maximum 
stress without decrease in the elonga* 
tion can be expected and, owing to the 
closer structure, better results front 

bend and shock tests will be obtained.^ 
Many cases have been noted where 
mild qualities of steel, as cast, have/ 
given practically the same maximum 
stress and elongation per cent as after 
annealing, for instance a breaking 
strain of about 97,000 pounds per square 
inch with 28 to 30 per cent elongation 
in 2 inches. However, untreated samples 
fail to give anything approaching satis- 
factory bend tests. 

It is possible that manufacturers of 
high quality castings may soon consider' 
that some form of shock test^ night 
not be against their interests if lower 
grade material, less suitable for the 
purpose required,' and supplied at a 
cheaper rate, be m this way eliminated 
from competition. * 






Bill Makes Some Sheave 
Wheel Rigging 



BY PAT DWYER 




liad i ome lo pass. With the menial 
d(.*\ti*rity peculiar to her sex, this little 
piece of lof?ic, which I had confidently 
atlvanced with the expectation nf 
jiislityiug niy position, was neatly 
tinned lo knock the proji-, from untler 
iny content:' Ml. I was tohl that 1 had 
always found everything in a s.'ilis- 
hulury Condition on my return sohly 
owing to the moral cflect produced hy 
the geiier.il ordeis which she alw.ivs 
made it a point tf> i^sne hcfi»ro going 
away from (he house for even the 
'.hot U -t time. 

W e lin illv lieaved up the anchor 
and made sail, reaching Hill’s 
Iioiisi hall an hour later. The 
knlit s went on a lour t>f iiispcc- 
Pon over the house while Hill 
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ILL has hi'Cii so bii'.ily en- 
gaged in house hunting for 
the past few weeks that lie 
had iio time to .si>end an 
occasional hour in our midst. lie 
called u.^ up the other day ami ex- 
tiMided an invitatani lor I let sell and 
mvself to come over and see llie jtnnt 
lie had landed. Ills mtenlioiiii arc .»f 
the hist and liis heart i'. in the right 
place l)Ut lii-* ii^e of the vernacular 
sometimes startling, and iii this in 
stance wonhl h.ive given his new land- 
lot d heart l.olnre if he liad heard him 
Tn faet nndiM- pt>‘sent coiuliimns it is 
not at all iinprohahle Dial (he ttse of 
the term would have been deemed 
surfieieni I'anse "ii w'hieh to ha^e cv.i 
lion i»rocei‘ding'^. 

1 liassed the goral a oi d along when 
I 1 cached home that night and having 
fniishetl siij»])er reached for nn liat 
and propo^'Cfl that 
we start cm the 
liilgrimagc. W e 
did os'entually get 
under way, about 
an h o 11 r a f tec- 
ward. 'I'he meni- 
hers of the home 
guard were given 
such an extended 

and elaborate set of instructions on and I stayed on the verandah wlierc 
what to do and how to do it under any he unburdened himself of his views 
and all conditions, probable and oilier- on pi ofiteering laiidlord.s and other 
wi.se that I finally was iiKW'cd to sug- classes of pirates wlio infest our 
gest in a fi wildly way that wc were fair land at the present time. 1 am 
not going on a tour aroiirid the world willing to admit that T encouraged him 
but in all probability would be l>aek hi shamelessly and shall always feel that 
about three hours. This well meant and 1 owe him a debt of gratitude for the 
totally disinterested observation was able, skillful and whole hearted way 
dismissed frigidly. 1 was told that it in which he expressed sentiments 
was a mercy ami a special dispensa- which lie close to my heart. I always 
tion of Providence that I had some have felt a fear of employing Bill’s 
one who realized her obligations lo llowing stylo due to an early training 
look after the house and children, which taught me lo expect that the 
Furthermore, it was intimated that I direct consequences lay in the here- 
had no conscience and it would serve after for those who used that kind 
me right to come home some night of language. 

and find the baby hanRing on the “This moving business certainly 
clothes line, the other children kid- peeved," said he. “No sooner 

napped -and the house burned down. ,to i get fairly settled in a place than 

I pointed to the fact that we. had the bird who owns the house either 
gone out together a million times, sells it or jumps the rent to a point 
more or less, since we were married where if a man pays it he has to lire 
and none of those heart rending events on air. I am a firm believer in the 
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‘Till death do us part,’ form of mar- 
riage contract but .sometimes I wish 
1 was back again in the old carefree 
happy days when I skipped blithely 
from one boarding house to another 
and had nothing to pack but a trowel, 
a double eiidcr and a few long lifters. 
.Whrn 1 moved from place to place on 
the foniidry circuit, I liad nothing to 
trouble me. I had a good time, plenty 
of money for my iininrdiate needs. I 
liad tlie opportunity of satisfying my 
voung and ardent curiosity and I 
picked up some interesting pointers on 
fonmlrv hii.'siness as T went along. 
“Whih- spending a season in a 
certain city which modestly hides 
ts charms under 


a e a n o p y of 
smoke, I discov- 
ered several new 
wrinkles in the 
molding of .sheave 
wlicils. 'Tis true 
I did not work or 
visit in every sliop 
in the lowm for 
w li e 11 the hot 
vveaiher ai rived 1 
III i g r a t e d lo a 
more congenial 
climate. However, 

1 saw enough of them and their practice 
lo convince me tliat there are almost a.s 
many wa>s of making sheaves in that 
town as there arc varieties of pickles 
put up in it.s famous pickle foundry. 
'I'he name of the city is immaterial, 
but if I were to hint that it is situ- 
ated at the junction of two rivers in a 
great coal producing state you would 
probably, be able to gues-s the name 
before exhausting more than two-thirds 
of the letters in the alphabet.” 

“Oh, cut out the circumlocution,” I 
said. “I know the city you are talk- 
ing about; it is down in a valley and 
the people have to climb a hill a mile 
high when they want to sec the sun,” 
“Have it your own way,” said Bill, 
“Not being either a mountaineer .or a 
billy goat, I never saw the sun while 
I was there so you probably are right. 
I have done so much prowling aroun^ 
dark foundries all my life that 1 
noticed whetJKcr the sun was 
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*iti Pitts — Oh, well! Lei it go at that, 
the question oi sunlight has nothing 
to do with the story anyway. 

worked in one shop where they 
made great numbers of sheave wheels 
of all sizes and some of the rigs Jn 
use were certainly time and labor 
savers. One rig in particular for mak- 
ing 4, 6 and 8-foot wheels appealed to 
me and I made a similar set of rigging 
for the same class of castings in a 
shop I had charge of later. 

“The sheaves to which I have refer- 
ence arc those having wrought iron or 
steel spokes attached to the huh and 
rim after the 
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will last indefinitely. I hare a case 
in mind where the same wooden pat- 
terns have been in use for over 10 
years. They have not been in con- 
stant use all that time but 1 should 
say ofT-haiid that 100 wheels have 
been made off them each year during 
that time. 

“For illustration, take a h-foot wheel 
and consider in detail sonic of the 
pattern making and molding features. 
A full sized layout is made on the 
board and the necessary slock for the 
rim cut out and built up roughly to 
conform to the desired shape. The 


manner of bi- 
cycle spokes. The 
hub is long and 
while the spokes 
enter the rim on 
the bame hoii- 
zontal p 1 a n c ns 
the joint of the 
pattern, they en- 
ter the hill) alter 
nately g p a n il 
d own; that i s 
hall llie t (» t a 1 
innnber of spokes 
lop of the hub and th 
t liter near tlie hot tom. 

d 



ini.vii (IK Tin: .mold ji.st hickoiik cLosiNf: down tiik r»i*K tiik noriKn links imhiatk thk 

.MTKViaMK (»!' TIiK ASSKMIILKD HUIK HN TIIK K«LLi»\VJMi DAY TIIK I.IKTINU JlIM! 

IS J'UnVlDhU Wini TIIKKE VSHVEKD IMiOJKCTlOVS KUI'VLIA srAlTD ON TIIK 
OIITSIDK FOK IjII'JJUNi; IT l.MO PLACE 


enter 


near the 
other half 
Owing to 
fbe loiiUaelu d cast* iion the luib 

coniiot be |)< 1 until the rim has 

Cooled .and contraction ceased. There- 
fore, it is cnstoinary to pour tlio rim 
in one day and the liub on the next. 

“d'lie rim of a 6- foot wheel will con- 
tract approximately v'a-iiieh which 
iiieans that the inner end.s of the 
sp<'»kcs will be -Jli-incb nearer the cen- 
ter the casting than they were 
w'lien they were placed in the mold. 
The hub of the same wheel generally 
is about one foot in diameter luiving 
a total shrinkage of J.^-ineh. Therefore, 
it will be seen that the contraction at 
any point on the circumference of 1lic 
hub is only ]/\6 of an inch; an amount 
which serves only to put a slight ten- 
sion on the spokes. 

“Where great numbers of these 
wheels are made, it might be advi.sable 
to use iron patterns but under ordi- 
nary circumstances wooden ^tterns are 
quite satisfactory. They arc more 
easily handled and with ordinary care 


iiin is built *in Iw'o balve.^, di*w»l pins 
inserted in two or three places alter 
w'htcli it is placed in the lathe and 
turned to the lini^bed shape and 
dimensions. A thin w ooden templi t 
accurately minlc to conform to a sec- 
tional view of tlie casting is used to 
check I he work as it progre>ses. .\fter 
the liiii has been tinned and finislied 
it is removed from the lathe and 
placed oil a suitable bench wliere the 
bubs will* prints attached for the 
Spokes aie fitted on. Jl is then given 
a couple of coats of black shellac var- 
nish and is ready to go into the 
foundry for .service. 

“The hub of the wheel is made, in 
a dry sand^rnold composed of four 
sections of dry sand cores. Since 
both halves of the hub are syiiime.lri- 
cal, only two core boxes arc needed. 
Tw'o cores from each box make a com- 
plete hub mold, the top and bottom 
cores being made from one box and 
the two center sections made off the 
other. Some of these wheels are made 
with a chambered hub and in such 
cases it is necessary to provic^ a spe- 
cial corebox, but in others a piece of 
ordinary stock core is used to form 
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and an iron lifting ring for carrying 
the body of green sand which forms 
the groove in the rim of the wheel. 
As the ri;n of the wheel is the only 
part cast in green sand it is not neces^ 
sary to ram any sand in the center 
of the flask. Both cope and drag are 
barred and consist of the ordinary 
style of flanged outside ring and a 
plain ring about 3 feet in diameter on 
the inside. The bars in the cope fol- 
low the parting line closely, but the 
bars in the drag are shallow and 
serve principally to support the cen- 
ter ring. The inside ring in both 
cope and drag is 
split to allow for 
contraction. The 
follow aboard i$ 
made to conform 
to the shape of 
the pattern and 
also provides a 
depression around 
the perimeter of 
the wheel to form 
a seat for the lift- 
ing ring. This part 
of die drag is 
1 . 'limned hard and there is no need to 
Ko r.NtT ii with a trowel to make a 
parting after the drag has been rolled 
over. In making the mold the follow 
boaiil is |)l:ieed on the floor in the 
usual manner; care Uniig observed to 
.see tliat the battens are bearing. These 
I)o.'irds usually arc stiff but unless they 
arc ovtiily supported iindcrncalli, the 
fuice (»f tlie ramming wdll throw them 
out of shape and produce a distorted 
wheel. The pattern for the wheel rim 
is then .set in its place after which 
the drag is lowered into petition. 

“I'luler ideal conditions it might be 
possible to ram the drag and roll it 
over without using a bottom board 
but in actual practice it has been found 
more convenient to clamp a bottom 
board on the drag before rolling it 
over. One reason for this is that the 
bars ill the drag, to facilitate ramming, 
are spaced further apart than the bars 
in the cope. In fact some drags arc 
provided vidth only four bars or just 
enough to hold the inside ring in posi- 
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tion. After the drag is rolled over 
and the follow board removed, parting 
sand is sprinkled over the flat seat 
for the lifting ring and the latter set 
in place. Facing sand is riddled on 
and a number of long spikes, pointing 
toward the center of the wheel, laid 
closely together around the rim. The 
other half of the pattern is then set 
on and sand shoveled in until the 
space between the pattern and the lift- 
ing ring and also the space betw'een 
the lifting ring and the wall of the 
drag arc completely filled. The sand 
in the groove is tucked lightly with 
a hand rammer and the fingers, but 
the remainder of the sand is rammed 
quite firmly. 

“A pai’ling is then made flush with 
the joint of the drag and depressed a 
little at the edge of the bead which 
encircles the rim of the pattern. The 
cope is «et on and four gate pins 
located; two for runners and the other 
two for risers. Four long wood screws 
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is closed and made ready for pouring. 
On the following day the cores are re- 
assembled, clamped together and the 
hub poured. It is customary to run 
some metal through the riser or flow- 
off in case the iron should kick or 
blow off the ends of the arms.” 

*T should like to hear some fur- 
ther details,” I said, “but I hear the 
sound of fairy footsteps approaching 
and you know what that means.” 

“Good bye,” .said Bill; and then he 
added reminiscently. “Yes, sir, Pitts- 
burgh was certainly some towrf in 
those days.” 

Verbal Orders Tabooed 
in Small Shop 

Large nniiiifacluriiig companies gen- 
erall> appreciate the advantages of writ- 
ten orders. (3iie establishment is so 
in.sistent on this point that it has printed 
in red ink at the top of all its nitern.-il 
forms Verbal Orders Don’t Co. While 
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has found it advantageous to write all 
orders. 

A consecutively nufnbered forgi such 
as the one shown in the accompanying 
illustration is used. The name of the 
man to whom the order is addressed is 
placed on the top line with the serial 
number and the date. The main body 
of the form is used to detail the work 
to be done. Below is space for stating 
the time the work is to be started and 
when it is to be finished. A space also 
is reserved so that the workman may 
be told to whom he should deliver the 
finished task. The job or department to 
which the work is .to be charged is 
stated in the order on the line marked 
charged to. 

These slip.s are made out in duplicate 
so that Mr. Smith may retain a copy. 
The copy is held until the original is 
returned by the man to whom it was 
given. This copy serves as a check and 
a reminder for the superintendent, who 
looks over the lot occasionally to sec 
that no job i.s being slighted. 
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also are iii.^erted in the pat tern, their 
upper extremities protruding above the 
cope, before any sand is .shoveled in. 
When this precaution i.s not observed 
the pattern is soon filled with holes. 

“Before lifting the cope a rod is 
passed through the eye of each of 
these screws and tightened with a 
wedge. When the cope is lifted the 
upper half of the pattern comes with 
it. The cope is rolled over for finish- 
ing and then the lifting ring carrying 
the groove of the wheel is taken out 
of the drag. To get an even tension 
on the ring, turn-buckles are attached 
to the end of the crane chains. The 
lower half of the pattern is drawn, the 
mold finished and the lifting ring low- 
ered back into position, 
rv “The cores for the hub are set by 
taking the first pair and wedging them 
up level • the parting line of the 
mold. Channels, are cut with a gate 
cutter for each alternate spoke from 
the ends of the prints to the openings 
in the inside drag ring after which the 
arms are set in place. The mold then 


the niaiiagenicnt i*i big plants generally 
iIl^i.•>ts on the use of written orders 
about the plant, the man who has .1 
small shop and supervises all the wor.> 
himself seldom regards tj^is as neces- 
sary. He knows all the workmen per- 
sonally and cither speaks to the man 
whom he wishes to direct, or .sends 
word to him by one of the other work- 
ers. This is the easiest way and if 
results always arc satisfactory, there is 
no need of going to the trouble of 
writing instructions or directions in- 
cident to laying out the work. 

However, it sometimes is found that 
the verbal order docs not bring the de- 
sired re.sults. Possibly the one directed 
forgets to do the work or he may mt->- 
understand the order. Occasions like 
these have caused A. H. Smith, secre- 
tary and treasurer of the Hills-McCanna 
Co., Chicago, to adopt the policy of 
writing all orders for the shopmen. 
The company is an average medium 
sized brass foundry'^ and Mr. Smitli is 
superintendent. He comes into direct 
contact with all the workmen and easily 
could give verbal, instructions, but hr 


Purchases Steel Foundry 

The Interstate Foundry Co., 3161 K. 
^>lst .street, Cleveland, has purchased th.j 
Standard Steel Castings Co., 3311 W. 
73rd street, Cleveland, according 10 
F. B. Whitlock, vice president and 
general manager of the Interstate com- 
pany, who also is president of the 
Standard company. The purchasing 
company has acquired the assets and 
assumed the liabilities of the other. 
The' action of the directors of both 
companies has been ratified by the 
respective groups of stockholders. A 
meeting will be held shortly at which 
there probably will be some changes 
in the executive staff. The present 
plant turning out steel castings and 
Iiitrr.state officers will continue until 
then. For the present the output of 
both companies will continue as in 
the past, the Interstate foundry pro- 
ducing gray iron and semisteel cast- 
ings and the Standard's Cleveland 
the Illinois plant motor truck wheels. 

Consolidate Interests 

The Hausfeld Co., and the Camp- 
bell Bros. Mfg. Co., Harrison, O., haVe 
consolidated their business interests, 
and will operate under. the name of 
the Campbell-Hausfeld Co„ effective 
July 1, and will continue to manufac- 
ture melting furnaces, and other 
foundry specialties ajp. tvell as the 
Campbell corn, cotjton and peanut 
planters, F. B. Hatfjffejdi president, 
A. M. Campbell, ^ vice* president Jqs. 
E. Hausfefd,* treis^eri C. E. Haadbck, 
secretary; H. O. Campbell, purchasi 
agent, and Arinour, sates 

ager. 
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^aat Iron Has Resisted the Application ol Oxygen Welding, and Guttin^f Processes 
— A Consideration ol Metallurgical Properties 
Points to Pkysical Causes 


H ROM the ease with which 
wrought iron is cut, it may be 
concluded that an aggregate 
of ferrite combines with 
oxygen with greatest avidity, and permits 
propagation of a cut with least in- 
terruption. As the carbon con tent is in- 
creased, there is a material change in 
the nature of the metal. In place of the 
preponderance of ferrite grains, the 
formation of cementite is recognized and 
its union with some of the ferrite to 
form pearlite— the original mass of pro- 
cutectoid ferrite rapidly diminishing in 
prominence. As anticipated from the 
nature of pcarlite, no material change is 
noticed in the performance of these 
atloys under the cutting torch. Of 
course, an ultra-precise consumption test 
probably would indicate a lowering elh- 
ciency coefficient, but from all appear- 
ances, no unusual difficulty is experi- 
enced in cutting carbon steels up to 
about 80 to 90 point carbon. However, 
a definite transition is indicated here 
by a distinct laboring of the cutting 
torch. While the torch will begin a cut 
with practically the sam#* effort, 
and proceeds to completion without 
interruption or unusual delay, yet the 
kerf is wide and ragged and undeniably 
distinguished from that of a mild steel 
cut. It is recognized practice, now, 
to preheat the piece to he cut to a 
black or dull read heat, when the im- 
pediment, whatever it was, seems to 
have been entirely eliminated. 

Metallography explains the sudden 
change of properties in the steel. As 
the carbon content of the hyper- 
eutectic steel was increased, the 
proximate mass of pearlite increased, 
and the pro-cutcctoid ferrite corre- 
spondingly diminished in volutnc, until 
eventually, a point was reached where 
all of the cementite and ferrite existed 
in the stratified 6r laminated relation- 
ship of pearlite. This state is recog- 
nized as existing where the carbon 
content is between 80 and 90 point-— 
the approximate analysis of pearlite is 
yet undefined, As the carbon content 
is further increased, there appears a 
constituent known as pro-eutectoid 
cementite— in fancy, the cementite 
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BY F. J. NAPOLITAN 

which has been ejected from the 
pearlite growth. It is circumstantial 
that the presence of this pro-cutcctoid 
cementite is directly responsible for 
the increasing difficulty of cutting. 
Why did preheating the steel before 
cutting make such a remarkable dif- 
ference in the results? To be sure, the 
rise in temperature might affect the 
stability of any inarlensite, troostite, or 
even sorbite that might have existed, 
but the temperature was too far re- 
moved from the Acjai point to affect 
the characteristics of the pearlite. 


M ost of us have cxl>ressed at 
some time or other the solemn 
opinion that Vaj< iron could not be 
cut, because the oxide of iron 
melted at a temperature higher than 
cast iron itself. Mot only does cast 
iron burn to form an oxide, but the 
higher melting point of the oxide 
probably assists the reaction. While 
zve are rather skeptical of the com- 
mercial value of a cast iron cutting 
torch, and are convinced that, 
financially, we mil never be repaid 
for the expense of our experiments, 
yet there are undoubtedly occasions 
zvhen the cutting of cast iron would 
be of great value . — Stuart Plumlcy. 

Surely the pro-cutcctoid cementite 
was unchanged — and it was this same 
constituent that was blamed for the 
difficulty. 

Again, as the carbon content is sub- 
stantially increased, an equivalent in- 
terference with cutting is apparent, 
until, when the carbon content ap- 
proaches 2.5 per cent, cutting becomes 
so labored as practically to cease, and 
no amount of preheating short of in- 
cipient fusion will permit it to pro- 
ceed. l^he metal now is termed 
cast iron, and a micro-analysis indicates 
that in addition to the presence of a 
certain amount of pearlite and pro- 
eutectoid cementite, as well as certain 
foreign and unobtrusive substances, the 
presence of the final and most ataUe 
state of carbon, graphite, is recog- 
nized. The pearlite constftaent ex- 
ercises a favprable influence upon the 
cutting operation and the pro-eutectoid 
cementite^ while it impedes cutting, is 


readily compensated by a slight pre- 
heating. However, the graphite pre-, 
sents .an entirely new problem, 

One of the stereotyped explanations 
of why cast iron cannot be cut, that 
the melting point of the slag is ap- 
preciably higher than the melting point 
of cast iron, is a fallacy. A micro- 
analysis of the structure of an average 
cast iron of about 3 to 4 per cent car- 
bon — would indicate a structure identi- 
cal with that of a hypothetical steel 
of the same carbon content, except 
that some of the carbon seems to have 
been precipitated as graphite. Should 
that identical pour of cast iron have 
been cast against a cold iron mold, or 
otherwise chilled, the carbon would 
not have been precipitated as graphite 
and the metal would have been called 
a chilled cast iron, or a white cast iron. 
It would actually have been a hyper- 
eutectic steel. Such alloys arc not un- 
common in commerce, and the fact that 
operator.s have been able to cut them 
with no extraordinary effort, has been 
responsible for innumerable false claims 
that cast iron has been cut. Unfortunate- 
ly, the nomenclature of steels and irons 
is not clearly defined, and undoubtedly, a 
chilled cast iron is but an extension of 
the hypcr-eulcctic scries. The melting 
point of an iron -carbon alloy is a con- 
stant of its composition, whether, in the 
solid state, the metal exists as a typical 
cast iron or as a steel. Long before 
the point of fusion, the carbon an 
iron exist in one relationship, that of 
austenite. The condition.^ aj^i^ing the 
pouring of cast iron deteriptae. the final 
state of its constituents, and it b possible 
to produce a gray cast iron or a chilled 
white cast iron, the carbOn as graphite 
or the carbon as in cementite. In eithaf* 
event, the melting points of Uif' 'result- 
ing products would be identi^.;; '|jd^iUcid 
cast iron can be cut with'ikHttp 
ease, notwithstanding that melting 
point is lower than the melting point of 
the slag produced. It is evident, then, 
that the melting point of slag is not re- 
sponsible for the difficulty encountered 
in cutting cast iron. 

While the existence of pro-eutectoid 
cementite appreciably retarded cutting, 
the presence of but a comparatively small 
amount of graphite completely frevented 
cutting. The phenomenon, if it were 
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true, is unique, for it would pre-suppose 
the incombustilibity of carbon. Science 
contradicts this immediately. The re- 
action accompanying the removal of car- 
bon from automotive cylinders by the 
oxygen method and the explosive com- 
bustion of carbon in ordinary gun- 
powder arc proof to the contrary. The 
conclusion is evident that far from re- 
tarding the combustion of the steel 
matrix, the graphite ut cast iion should 
actually assist it. 

The writer investigated further to de- 
termine how much graphite influenced 
cutting. Specimens of so-called malleable 
castings ot the characteristic black heart 
structure were obtained. Such a struc- 
ture is made in this country by the an- 
nealing ^of white cast iron in which ail 
of the carbon <‘xis1s in ccincnlitc or 
pearl ilc, the latter in .some cases en- 
tirely removed. The treatment decom- 
I)oscs the cenientile to precipitate the car- 
bon in minute particles, differing from 
the graphite of gray cast iron in their 
extreme subdivision .and uniform dis- 
tribution throughout a ferrite matrix. In 
making a black heart casting, an oxidiz- 
ing packing is used si> that while the 
core is that of a black heart casting, the 
mass near to the surfaces is ferrite. 
This shell of ferrite was removed so 
that the materials indicated, under the 
microscope, a uniform aggregate <if fer- 
rite and temper carbon. IJy preheating 
this piece to a dull red heal, it was cut 
with the charactcf istics of a liigh carbon 
steel. This satisfactorily proved that 
carbon as such did not prevent cutting, 
but that the physical state of that car- 
bon was responsible. As plates of 
graphite, cutting was prevented — but as 
finely divided pa^ticle^, cutting was 
scarcely impeded. 

Reconsidering prcvitni.s uhscrvatioiis in 
the light of this development, we began 
to substantiate our first logical hypo- 
thesis. We found, to summarize, that 
ferrite permitted the metal t<» he cut 
most readily. Veariite with pro-eutectoid 
ferrite did not materially affeet the condi- 
tions. A completely eutectic composition 
first suggo.sted a traiisitnry stage The 
existence of pro-eiilectoid eemontite re- 
tarded eintiiig: hut iirehealing of the 
piece to a red heal readjusted the con- 
ditions .so that cutting was again ;is 
elhcicnt as in the case of ferrite. As the 
comparatively low temperature produced 
by preheating was insiiflicient to cfTcct 
any change in the phvsieal state of the 
constituents of the alk>y, it must be 
concluded that the addition of licat units 
affected a definite constant, which we 
assuuicd was the heat of combustion of 
ihc iron, as the two forces were of like 
characteristics. Then a constant result 
from a variable, made axiomatic the. 
existence of a second variable. 

• . The sej^nd variable, then, it was co.*i- 


cluded, was the cooling effect of the 
stream of cutting oxygen, and a fur- 
ther thought suggested a third variable 
in the time of chemical reaction between 
the iron and oxygen. The preheating 
flames ignited the steel, the cutting 
oxygen produced combustion, and the 
propagation of the cut was a natural 
consequence. However, as the carbon 
content was increased, the speed of the 
reaction was materially lowered; but 
the vt’lucity of cutting oxygen to insure 
a Continuity of oxygen and slag to the 
botPirn of the cut, was a constant. 
Invent ually, a point w^as reached where 
the rate of combustion between the iron 
and oxygen was so slow that the heat 
units liberated from the reaction were 
(lissip.ited to Mich an extent no longer 
to ignite adjacent masses of metal -and 
cutting ceased. Ily preheating the piece 
before cutting, we added to the lones 
on the weakening side of the eiiuilihriuni, 
and culling once more obtaincfl. The 
heat units so obtained, compensated for 
the relatively Icss heat units liberated 
from the chemical c«»mbination of the 
iron and oxygen in a definite unit of 
time. 

While the pearlite and pro-cutectoid 
cement it c are readily compensated, the 
graphite carbon effectively prevents cut- 
ting by the ordiiiarv means. No addi- 
tion of heat units short of incipient 
fusion, by preheating the object, re- 
stores the cquilibriuin It was impos- 
sible to strengthen further, one side, of 
the e{piilibrium. but no attempt had been 
made to affect the other side. We had 
made no effort to reduce the cooling 
effect of the cutting oxygen. Therefore, 
experiments in this direction demon- 
.strated that we could so effectively pre- 
heat the cut Mug oxygen that we could 
re.slorc the equilibrium without preheat- 
ing the object. 

Shot Iron for Use in Sash 
Weigh! Castings 

Question : Please advise the best man- 
ner of using shot iron in the cupola. 
We have plenty of .stove scrap and 
are of the opinion that if the stove 
scrap was charged first it would pre- 
vent the shot iron from falling through. 
Wc propose making sash w'oights from 
such ‘■'a mix. What amount would >ou 
recommend for charging a cupola lined 
to 42 inches ; how much coke between 
charges and how much limestone? 
Would there be any difference in the 
amount of beehive and by-product coke 
used for melting and does the former 
require a stronger blast than the lat- 
ter? 

Anstver: There is considerable misap- 
prehension in regard to the use of shot 
iron and small scrap from the cupola 
drop. When melted it is just a.s good 
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as any other iron. The theory that 
shot iron works its way through 
charge and is carried through the tap 
hole into the ladle and later into the 
casting will hslrdly bear investigation. 
It might happen but is highly improb** 
able. The small hard lumps occasion- 
ally found in castings arc due to en- 
tirely different causes which it is not 
necessary to discuss at present. The 
fact that such nodules of iron some- 
times arc found in castings poured 
from the best of pig iron and care- 
fully selected scrap entirely disproves 
the shot iron theory. You will be 
perfectly safe in using shot iron and 
stove plate scrap in any proportion you 
please. 

A cupola lined to 42 inches will melt 
satisfactorily on any charge from 1000 
to 4000 pounds. The sinaller the charge 
the hotter the iron. For the class 
of work which you propose to handle, 
which does not require hot iron, and 
taking into consideration the bulky na- 
ture of stove plate scrap, a 3000-pound 
charge should give the best results. Use 
300 pounds of coke between the 
charges of iron .ind about 60 poiind.s 
of limestone. After running off a 
few heats you can vary these propor- 
tions a little either way. All coke and 
all limestone arc not alike and it is 
impossible to l:iy dow'ii a hard and fast 
rule that will suit all localities. 

The amount of coke on the bed will 
depend on the height of the tuyeres. 
Place enough coke on the bed so that 
when it has burned through and set- 
tled it will be about 20 inches above 
the tuyeres, then add 6 inches more of 
coke and proceed to charge the iron. 
The cupola .should be filled to the 
charging door before starting the 
blower. 

There is no appreciable difference be- 
tween by-product and beehive coke when 
used in the cupola- Your cupola will 
melt about Ski tons an hour and there- 
fore you will need a blower capable of 
delivering about 5000 cubic feel of air 
a miniile. 

Purchases Truck Plant 

The '/ale & Towne Mfg, Co., Stam- 
ford, Conn., recently has purchased 
the industrial Electric Truck division 
of the C. W. Hunt company, Staten 
Island, N. Y. Arrangements have 
been completed for increasing the 
conipanyVs manufacturing facilities at 
Stamford to caic for the require- 
ments of the new line. 


The Diamond Oil .Co.', Philadelphia, 
recently has completed additions to its 
Philadolpliia works, including the iiv.^ 
slallatioii of machinery for treating^*'-^'- • 
seed oil for cores. 



New Annealing Oven Saves Heat 

Continuous Tunnel Kiln Having Double Chambers With a Common Wall Between Reducea 
Radiation Surface — Cold Cars Enter One Chamber And Absorb Heat of 
Cars Coming From Opposite Chamber 


CARCITY ^of fuel of alj de- 
scriptions is causing 
turers to endeavor a- 

serve as rtiuch as pos^lc 
and to Seek tiiore 'efficient methods 
of heating. The same problem was 
met in Europe years ago, but the 
procedure followed there did not at 
the time appeal to producers in this 
country where the fuel supply was 
plentiful. One of the steps taken to 
coiiserv'c fuel was the use of the tunnel 
kiln in place of the periodic oven for 
annealing malleable iron castings. The 
tunnel kiln permits the charge to 
he heated on entering at one end of 
a long tunnel and to be passed to the 
coinhnstion zone in the direction oi)- 
posite to that in which the hot gases 
of coiuhustion arc passing. The. charge 
is carried on through the firing zone, 
usuajly liy cars running on a tri'ck 
through the furnace, and then through 
a 7.0110 w'hich is not heatecj but which 
is a part of the kiln and absorbs the 
heat from the charge as it cools. This 
method conserves fuel by extracting 
heat from the escaping ga.ses and using 
it to heat the incomSig charge. Also, 
tunnel kilns psually have less radiating 
space in the roof and walls than the 
several periodic ovens reijuiied to 
accomplisf^ the same amount of work. 

f \ in fin If nil u ♦iinnnl-fvnp fiirnarp« fir^f 


were used in the porcelain industry. 
Later they were introduced for an- 
nealing steel and more recently for 
annealing malleable iron. Until lately 
all the tunnel kilns installed in this 
country have been of the type orig- 
inated ill Europe. However, recently 
an American firm, the General Com- 
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bustion Co , Chicago, has designed a 
tunnel kiln embodying new principles. 

This is installed in an eastern es- 
tablishment and is used for anneal- 
ing sheet steel. The temperature re- 
quirements of this operation arc ciuitc 
rigid to assure the requisite quality 
and the tunnel kiln has turned cut a 
finished product wdiich is entirely 
satisfactory. 

'file kiln of the GtMieral t'oinbiistio i 


Co. is built under the Kirk patents. 
The novel feature is that the kiln is 
composed of two chambers built beside 
each other with one wall common to 
both. A plan *>f one of these units 
is shown in Fig. 2. The stock pro- 
gresses through the two chambers in 
opposite directions, and in each one 
i: moves opposite to the direction in 
which the burned gases arc •moving. 
This regulation is accomplished by 
having the tw'o firing zones placed 
diagonally oppo.site to each other, a.s 
may be noted. A wall separates the 
flues of these two compartments. Fig. 
1 shows a cross section of the kiln 
through the combustion chamber, the 
arrows marking ihe direction of travel 
of the gases. It will be noted that 
these products of combustion travel 
directly across the axis of the kiln 
instead of parallel to it. A niitnher 
of combustion chambers are provided. 
The burned gases pass through a 
flue along the entire length of the 
wall of the furnace and preheat the 
incoming air to be used for combus- 
tion. This air pa.sses along the same 
cliambcM* through a line of cast iron 
])ipe of ^p(•t•ial design. 

The entrance end of one chamber 
is beside the exit end of the other 
chamber and the wall between is 
perforated at the top and at the bot- 
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2— SECIIONAI. rUN AND ELmTlON OF A DOUBLE CHAMBERED C.\R TWE. IX^NNKL KILN FOR ANNFULl.NG MAIi.EARLE IRON CASTINOB— 
NOTE THE FIRING ZONES OF THE TWO CHAMBERS ARE LOCATED DIApONALI.Y OITOSITE EACH OTHER^ 
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tom with a row of ports. With this 
arrangement the hot air from the 
annealed pots rises and passes through 
the upper ports to the chamber con- 
taining the cold incoming pots. Be- 
ing cooled by. these the air settles to 
the bottom portion of the chamber 
and is drawn through the ports at the 
bottom of the center wall to the 
chamber containing the hot pots. In 
this way the hot material assists in 
heating the cocil incoming charges and 
these in turn increase the cooling 
rate of the pots containing the an- 
nealed castings. 

The kiln is almost a perfect miifTle 
and the charge is never subjected to 
the direct action of the llaine. Idllle 
beat IS allowed to peiulrale under- 
neath the cars, which have an ef- 
fective seal hetwecMi them and the 
walls "I'hercl'orc no elaborate method 
for cooling the hearings is necessary 

Antichambers are used at both ends 
to prevent air frrni entering the kiln 
when cars are charged or discharged. 

'J'hc application of this kiln to an- 
nealing malleable^ iron is showm in 
Kig. 3, which illustrates the layout of 
an annealing room with two 40-ton 
continuous tunnel kilns. The actual 
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IcMiglli of this double furnace is 120 
feet h inches, but it is stated that it 
will anneal as many castings as a 
single tunnel kiln 241 feet long. To 
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anneal 80 tons of castings a day- in 
a 6fj-day time cycle, with a 6-foot 
car carrying 6^ tons of castings. 12.8 
cars must be charged 6^ days before 
any come out. As the cars arc 
6 feet long the length of the oven 
would necessarily be 6 x 6 % x 12.6. or 
480 feet long. Therefore, a single 
tunnel kiln would require a building 
considerably more than 480 feet long. 
A more convenient arrangement is 
.said to be the use of two double 
type kilns as illustrated in Fig. 3. 

In the case under consideration, the 
two furnaces arc placed across one 
end of the building, adjoining the hard- 
iron room, leaving ample space for 
transfer tracks and, with all acces- 
sories, occupying not more than 40 
feet of the length of the building. 
Kach furnace with its air lock is 134 
feet long. The deprcs.scd tracks, with 
transfer cars at each end of the fu**- 
uaces provide convenient means for 
handling the cars from the hard-iron 
room to the kiln, and from the kiln to 
the dumping floor. Ample space is 
left for cleaning, sorting, storing and 
shipping. A 10-foot passage is left 
for access by industrial trucks io 
and from the hard-iron cleaning room. 


Some Reasons Why Coupling Boxes Break 


a N AkTlCLT. appeared in a 
recent issiu- of Tin-: Imujnury 
illustrating and describing a 
rolling mill coupling of a 
rew design. Tlio writer of the .irlicle 
icfcrs to the troubles experienced in 
lulling mill work on aciouni of the 
c'otiplings breaking after heiiig in sirv- 
ice only a few days, an<l then descrilus 
how these dillicullies were overconie 
by’ a senes of expeiinienis supplemeiiled 
by a study of the conditions under 
'which these castings operate. Some of 
the experiences of the present writei 
may he appropriate in this respect iince 
they bear out the value of the policy 
advocated in the article referred to in 
Tiik Founury a coupling was de- 
signed similar to the i>ue shown in The 
Foundry with the exception that one 
more feature lhal adds to its worth for 
the purpose for which il is intended 
was adopted. This is in the shape of 
■an oil groove which .insures constant 
lubrication on the inside of the box. 

F^perience gained from observation 
and study in the rolling mill has .shown 
that in the majority of cases il is not 
defective material in lh 2 casting that 
causes the trouble. In nearly every 
case where spindles or coupling boxes 
break shortly .after being put in use, 
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tile fault can he traced to incorrect 
design. Where the boxes do not fit 
snugly there is excessive back-lash and, 
11 for want of lubrication the boxes 
«l«. not adjust themselves quickly and 
icadil> when th • mill is reversed, the 
p.ids on the eiid.s oi the spindles exert 
a wedging strain on the coupling boxes 
and break them. 'I'lic only way to 
disciwor the cause of trouble of this 
kind and devise a reinedx is to study 
the piece of machinery under actual 
oturating conditions. 

About 30 years ago the writer was 

(iiiplovcd ill a mill in the East where 
30, 60 and 90-foot rails were rolled. 
The couplings and spindles in use at 
that lime w'erc the same as those used 
no^. They were known as four leaf 

clover, or four tooth drive, and a larg« 
slock was always kept on hand to re- 
place those which broke, a phenomenon 

wliich was even more common then 

than now. 

A new coupling box was designed 
along lines suggested by a close study 
of operating conditions in the mill. 
When the pattern was made and de- 
livered to the foundry, the molding and 
coremaking was closely watched and 
after the ca.stings were poured and 
.shaken out they were cleaned so the 


spiudlo fitted evenly and closely in the 
coupling l>ox and all sliding or contact 
surfaces were free from sand and as 
smooth as it was po.ssihle to make 
them. Before assembling the couplings 
jnid spindles in the roll train the con- ’’ 
tact surfaces weic well greased and 
they were thoroughly greased every 
n.orning thereafter. The grease was 
applied where il was needed and not 
in the roll-pit, or all over the roll- 
housings as is sometimes the case in 
such work. 

This test pair of spindles and coup- 
lings ran continuously for four months 
and a half with no further attention 
than ^he daily grca.sing. A second pair 
was given the same attention and 
in another mill; they also ran fq 
months. By the time a third set was 
installed the novelty had worn off, they 
W’cre given a scratch brush foundry 
fnish and placed in the mill. They 
lasted just two weeks. A fourth set 
was treated with even less care and 
they lasted just eight hours. The man 
responsible for cleaning the castings 
and the greaser were shewn the cause 
of the breakage and after that there 
was no more trouble bcperienced from 
coupling boxes breaking before 
had given normal service. ^ 

i 


Electrical Melting of Alloys— X 

G>mpanMns Between Types as to Economy SkemU he Based Upon Identical 
Operating Conditions — Considerations Wkiek Influence a 
Choice of Furnace Are Outlined 
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'OME of the advertising, and ing the value of the lost metal 11 1/3 
evm the technical literature cents per pound, so that a 4 per cent 
of electric brass furnaces in- saving in the electric would be $9.07 
eludes detailed cost figures to and one of 2^ per cent would be $5.67. 


show the relative costs of melting by 
fuel and by electricity, in which the item 
of interest and depreciation on the elec- 
tric furnaces costing from $10,000 to 
$20,000 each, has been neglected. 

For example, take the figures given 
on a Baily furnace, in the second 
reference cited, which arc 
reproduced in Table 1. At 
15 per cent interest, dc- J 

predation and obsolescence j 

per year, 1J4 per rent per 
month, the extra invest- 
ment of some $7500 more 
in the electric equipment 
over the crucible furnaces, 
or $93.75 per month, at the 
prodiictiou in this case of 
70 tons per month, 
amounts to $1.34 per ton, 
enough to reduce the cal- 
culated saving by nearly 
onc-third. If the extra 
metal loss in crucililes had 
been only per cent, the 
calculated value of the 
loss would fall $2.40. Had 
power cost 1.61 cents in- 
stead of 1,41 cents per 
kilowatt hour,' it would 
have cost $1.15 more per 
ton. By such an alteration 
of conditions even as bear- 
ing only on these two 
items and the inclusion cu' 
interest, the balance would 
be 39 cents per ton 

against the electric fnr- 

nace. Had the furnace 
been operated another heat per day, the 
power consumption might hage fallen 
to 500 kilowatt hours per ton on the 
yellow brass melted, which would again 
swing the balance for the electric 
furnace. Or, since the metal loss is 
not all^kinc, but partly copper, one 
might i^ulate it to be 1 /3 copper at 
18 cents and 2/3 tine at 8 cents, mak- 

•Coiiipa^ CoUlm. E, F.. Eleetrie Fu'imce for 
Mdttnit NoA-ferroui Metals. Found^. Vd. 47, 1919, 
p. 329. 

Anon/ Sleetrle MfUlna 8lM«ri Economy. Foundry. 

i7,. 1919, P. 849. 

And (or orltldnu of raeb coot fliurn. oee 

EdItofW. Klectrlr Furiwer Progreoa. Mtlal 1n- 
dwtnr. VOL ir. 1818. p. aao. ^ 

> at. Jolm, H. M., Meltlms Non-ferrom Mrtala and 
' M AUoyi In the Electric Fii'mee^ Chom. and 
- , VoL 82, 1920, p. 149. 


Another plant might show widely differ- 
ent figures on the coke-fired crucible 
cost, while still another would use clay 
lined ladles instead of crucibles for 
pouring from the electric furnace. That 
is. slight changes in conditions from 
plant to plant, in cost of power, metal, 


iitniiHiiiMiHininniiiitiuuii*: 


More Information Needed 

P' LILCTldC furnace melting ns aft*lii'd to the brass 
^ casting industry still is too young to assert posit hr ly 
K'hat constitutes the best practice or ichat unit tabes 
the lead in economy and efficiency. In the accompanying 
article, the author emphasises strongly that accurate 
data are essential to a comparison hetiveen furnaces 
and that all the contributing factors must be parallel. 
Relatively minute details may su^tng the smle for or 
against equipment tohich is on trial. A case occurred 
in a xvcstini foundry tvhcrc it was found impossible 
to pour bronze eastings from the furnace lightly 
closed. Ingots accordingly were made from scrap and 
remelted in crucibles before successful castings were 
produced. On advice of the furnace makers, a bruk 
was removed from the door, when it ivas found po.s- 
sible to pour good castings directly ivithout rcmcltiny. 
The small detail mentioned represented the dividing 
point betzocen success and failure for the furnace. 
As the author states, **What is vitally needed note 
is specific information on the abilities of each type 
furnace for particular tasks.' lilectric melting furnaces 
are on trial. Careful study and an exchange of ex- 
periences is vital to the .success of the industry. The 
brass founders of the country should not return a 
verdict until all the evidence is in. 


crucibles, fuel and labor will often 
swing the balance back and forth. 

In another comparison* of cokc-fired, 
Schwartz oil furnaces and Dctrt^ elec- 
trics, apparently on alloys of the red 
brass type, the labor cost per ton in 
coke fires i.s put at 170 per cent of the 
figure taken in the comparison previously 
cited, the ladle cost is given as 20 cents 
against $3.20, power is taken at 1.6 cents 
instead of 1.4 cents, interest and de- 
preciation are included and lost metal 
is valued at 18 cents per pound. 

This latter comparison is made on 


^nevuun, W. 4.. Ekctric McUliiff In sn Oil 
KumMe, Mrtal Industry, Vol. 18, 1920, p. 208. 


the niching of nine different alloySi 
whose composition is not given, seven 
different ones being melted in the pit 
fires; four, including one not given in 
the coke run, in the Schwartz; and one, 
not melted in either of the other fur*/ 
naccs, in the electric. The average pour- 
ing temperature from the electric was 
2280 degrees Fahr. and 2096* degrees 
Fahr. from the. Schwartz. While such 
records show the cost of melting in each 
furnace under the condi- 
tions which each worked, 
a compariNOii of furnaces 
melting different alloys, 
heated to different temper- 
atures, is not accurate as 
to true comparative power 
and fuel costs and prob- 
ably decidedly inaccurate 
as to comparative metal 
losses. Such tests can be 
made, if properly taken, to 
give exact comparative fig- 
ures on melting costs In 
any one plant, at .any one 
period, and for any given 
alloy; but it is asking too 
much of the laws of 
chance that they would 
ever he exactly true for 
any other plant, other pe- 
riod or other alloy. Rela- 
tive cost figures arc useful, 
but only for the particular 
condition upon which they 
are based. The first es- 
scniial fnr a comparison 
is accurate data oh the 
various item.s of melting 
cost in the fucI-fircd fur- 
naces, and then equally 
accurate data on various 
electric furnaces. If a plant can 
use a large electric furnace 24 hours 
a day and has moderately cheap power, 
there usually is so great a lee-way te 
favor of electric melting that even rough 
figures will prove it, but as the usable 
size of electric furnace becomes smaller, 
the hours operated per day fewer, and 
the cost of power higher, each case 
may approach the border line and be 
highly debatable. The big plant usually 
has a sure money saver in tRe right 
electric furnace for its work, while ihe 
little plant had better investigate before 
it invests. The big plant with a one- 
ton furnace, costing $12,000 installed, 
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prodiicint; say 250 tons per month on 
two-shift operation at 300 kilowatt hours 
per ton and power at cents per 
kilowatt hour might charge off 60 cents 
per ton interest and depreciation, and 
its powei co.st would he $3.75 per ton. 
A little one, with a 250 pound furnace 
costing around $4000 instulled, produc- 
ing 20 tons per month on single shift, 
at 475 kilowatt hours per ton, power at 
25^4 cents per kilowatt hour, would have 
$3.00 per ton interest and depreciation 
charge and $9.60 per ton power cost. 
It would cost the small foundry $8.25 
per ton more to melt electrically than it 
would the large one. Yet the little 
fellow might be melting with fuel al- 
most as cheaply as his larger com- 
pel it<ir. *The largc.Nl si/cd furnace that 
can he kept busy, is the most cffineiit, 
in a given type. 

Another point to remoinher. is that the 
power consumption and production 
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Characteristics of electric power 
supply. 

Co.st of power. 

Data at hand to show behavior of 
different fiirnacc.s under corresponding 
conditions. 

S]M‘ri,'il conditions, such as lloor space 
available, possibility of preheating 
charge, of mechanical charging etc. 

1‘hcre are .some cases where one may 
at once reject the possibility of electric 
melting in any type of furnace for the 
present. A jobbing pattern shop that 
makes its own ca.stings for brass pat- 
terns once a month, could not stand 
the initial investment in an electric 
furnace, no matter how desirable its 
use might he on other c<>nsiderations. 
Similarly, the small foundry, where 
work is intermittent, and where hras.s 
or hron/e is not melted every day, is 
not likely to be able to use an electric 
furnace, although the Ajax-Northrup 
ina> ulliiiKitely be made cheap enough to 


Table I 

Melting Cost Per Ton 


( KUnULKS 

Coko SO 

ClIK'lllll’S 1 (Ul 

:t 20 

Mi'lal Joss o\iT I’lniilc (1% Zn at 

8c)* 0 40 

rpkrvp 20 


$1S20 

•Alctal Ions, olcclilc. 1%. 


HLKlTKir 

Power .'iZr* K W. H. per ton at 1 41«* $8.20 


Cruclbjrg f(H poll! Ill;; 2 10 

I’lOlicaliiis muMlilcs HO 

balmr J.IJO 

I likfi'p «0 


$i:t 00 

\ i.ili'Mlati* ] ill;; uf $1 (>0. 


figures quoted by a funiaie niaker are 
oflcMi those obtained nmler the best 
opei.itilig iotulilioiiN, oi ,it le.ist niidei 
test Conditions, rather than under ojiei.it 
iiig handicaps. This is jierltctly jii'.l, 
provided it is made clc.ir vvli.it the con- 
ditions for those ligiires aie, since to do 
otherwi.se would be chare ing the iiii- 
iiace with avoidable uielficieiKy ot opeia- 
tion. 

Makers .statements as to niclal los*.i-, 
on a given alloy usually can be taken 
at cIonc to pat. bec.nise with reason.ible 
care in keeping the imnaies tightly 
closed, and with the eveinse of suiiie 
common sense in fitting the tv pc ol 
furnace to the all(‘ys to he nn-lted. low 
metal losses will he the rule in all the 
furnaces. The unceitaintv as to the 
actual metal losses in the inel -tired fin - 
naces, due to lack of adequate records, 
often makes it hard to tell just h(>w 
much metal electric melting docs save. 

The choice of a fiinii'ue of the jiropcr 
type for the work to be done should he 
the result of the consideration of the 
several factors, as follows: 

Present melting cost or possible co.st 
in improved fuel- fired furnaces. 

Nature of the work. 

Alloys to be melted. 

Daily tonnage desired. 

Hours per day furnace can be 
operated. 


meet this requirement. Conversely, the 
larger the pmchiclion and the more eon- 
iiiuious the opcratioii, the gieater is the 
need for electric melting. 

riiere are probably a lew cases where 
Sikh extremely hot metal is required 
tint no hearth tvm- funi.ire with double 
pouring, will serve. l‘'«»r these, lift-out 
ciucible lurnaces still may be ri*qiiiroil, 
unless the bull Is taken by the horns and 
a small electric fnriiaie advanced vvhiib 
inav he picked up and bronglit bodily 
to the molds, (»r, and far more likelv, 
the molds arc hi ought to the fnrnaci?. 

Where some cost factor in fuel -filed 
melting is v.iiiishmgly small, it may hap- 
pen that electric melting could hardly 
compete. 

Xiituntl ( tniditufiis (/I'zvnt 

For example, one firm, situated in a 
natural gas field, has its own gas well 
on its own property. It is probable that 
tlii.s firm properly will continue to use 
gas-fircd furnaces. The converse of this, 
equally rare, already ha.s been noted 
in the use of an electric furnace for 
intermittent .servkc by a firm having 
available large amounts of hydro-electric 
power at practically no cost so that the 
exjiense for furnace is practically 
negligible. The wTiter's own experi- 
mental work on electric furnaces of 


July IS, 1920 

various .sorts has been done under 
.similar conditions, since Cornell uni- 
ver.sity, which is co-operating with the 
bureau of mines, has a hydro-elcctric 
plant which runs whether the electric 
furnace is operating or not. Therefore 
the use of power for the furnace in- 
volves no co.st whatever outside of de- 
preciation. 

A more common case where electric 
furnaces are not applicable is that in 
which the only available source of elec- 
tric power, say the central station of a 
small town, is already heavily loaded and 
the demand for more power is not yet 
great enough to justify expansion of the 
central station. In such a case it 
normally is not ju.stifiable for the found- 
ry to install or enlarge its own power 
plant to produce power for the fur- 
naces, as the total investment and the 
operating co.sts of a .small power plant 
arc loo great. Quite .similar is the 
case where a .small tentral station ha.s 
so much lighting load that it has little 
surplus for industrial power, and the 
prico.s for such power arc prohibitive. 

I'.xpandhuj Sendee 

Now that electric melting lias cut the 
sh.acklos of the wrought brass induslr> 
by making it possible to melt in decent 
sized units instead of the absurdly .small 
units to which the fragility of large 
crucibles formerly held it, it is reason- 
able to expect that the brass induslry 
will go at its problem on a larger scale, 
almost comparalile to the steel industry. 
Instead of casting 200-poun(I ingot. s and 
cropping a pipe from each, why not 
cast a 1000-pound ingot and saw it up 
to size, thus avoiding the \vdslc in crop 
ends? Is it not possible also to build 
and ojierate brass rolling mill machinery 
that will handle hiileis, slabs, etc., con- 
sidciTibly larger than th»* present sizes? 
The writer realizes that there are many 
icasoiis why this li:is not been done, but 
now that one of the main reasons has 
hi ep removed it w^oiild appear that some 
I Hi ther advances in labor saving and 
decreased production costs could be 
made by handling larger picce.s. If the 
writer’s idea on this is correct, a 1-ton 
or large! furnace may have an advantage 
over a ODO-pound size in later opera- 
tions than melting. However, by the 
time this is worked out, the preformance 
of a 1.S00 or 2000-pound induction fur- 
nace doubtless will be thoroughly known 
and its special problems solved, so the 
induction furnace bids fair to main- 
tain its present supremacy in the rolling 
mill industry. 

In the smelting and refining industry, 
the task of taking foul miscellaneous 
junk and making it into high grade in- 
got, or direct into castings, is facilitated 
by a large furnace. Such plants normg) 
can operate 24 hours a day and 
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TY14-: OF ALLOY 


TYPE OF FURNACE 


large electric furnace so operated will moving furnace than to the Baily. Where coke or oil shipped to the foundry and 
save metal enough and show a low close temperature control and thorough burned direct in a fuel-fired furnace, 
enough power consumption to beat fuel- mixing is required or desirable, the The war showed that conservation and 
fired furnaces. former type has an advantage. Where cfTiciency are not merely abstract prob- 

These plants usually handle a wide the power supply cannot stand a single- lems for the next generation, and heat- 
variety of alloys and seldom can use phase 300 kilowatt arc load, but can a less days, coal strike.s, railroad strikes, 
the induction furnace unless they are 100 kilowatt resistor load, the Baily embargoes, etc., have shown that the 
certain of steady work on yellow metal, has a type which will answer. Where more we curtail our requirements for 
nor can they normally use a direct arc or high production per furnace is called for, coal production and transportation, the 
stationary indirect arc type, because of the nu)\ing type is ahead. Where melt- better. KIcctric brass furnaces effect 
the need for melting yellow brass now ing is but a slight part of the total conservation by saving metal, and by re- 
atid then. The moving type indirect manufacturing cost the Baily simplicity leasing fuel oil for other commercial 
arc stands out at the most 

generally applicable for :^iiiiiiiiiiiiiiiiiiiiwiiiiiiiiiHiiiMn:H!!ii!iiiiijiiiiiii;iiiii;iiiiiiiiiiiiiiii.ijuuuiiiiiiiniiiiiijiiiiiiii!iiiiiiuttuiiiiiiiiiiiHiii!|int)||iiiiiiniiiiiiiiHiiiHi|iiiiiiii|H|i|ii|i<itiiiiiHiiiiH(iiitiaiiiii!!|i|iiiiiii^ 

such service. Since melt- J 

ing is the main operation ^ Table U 1 

blnd’tve^yTffort Toward J Metallurgical Fitness of Different Types 

the reduction of melting j TYPE of alloy TYPE of FURNACE • 

co.sls, and the clficicncy of ^ ^ ^ 

the typo mentioned, to- | i _ | StJ gt; -ss 1 S 1-= E I 

geiher with its ability for ^ ft - 1 u t: g c ii S.? T " S S ..S - § « » e-a I 

large production, rccom- = _y z'. h >3 ^ ^ osi moc^S zac£ 

mend it. In melting nickel g is ss ok ?(n HU ?m f okT 

alloys, monel metal for I 1 . .I!! L 

example, which contain no J 2ji 75 OK ok ok (d (d ? OK? 

volatile metal and are — — - - 

closely allied to iron and ? J 

steel, the direct arc fur- ^ la .2 ok ok ok ok ok >i;i) OK? 

nacc has proved its valnc ? — — - - - — — — - 

and is the natural first ^ 70 lx :{ 

choice when such alloys £2 ^ ^ 

alone are melted. True* ^ «•'■» •'> •'’* s N‘.r5) ok ok ok ok ok ok> 

bronze, and possibly pure 74 i .5 17 i 

copper (alwavs wilh the -!j “JJJ § 

provi.so that wo avoid cop - Jjj ^ 2 ;jo \t>ir)) ok ok ok 6 ok OK? a 

per poisoning by fumes) 05 l :i4 | 

arc possibilities, for tbc „ . I 

direct arc l\pc. Where ^ NoC*)) OKc^) OK(?^ OK(^) OKt.^) OKC?) p 

only red brass or bron/c ~ :i l'> w Ny^ft) ? ok(?) ok OKf^) f)K.» I 

arc to be handled, with J r.. !!!L_ . . 1 

now and tlien some cupro- - ^ _ ^ ^ ^ | 

nickle or monel on the i<» ’-‘f* • uKv'» oKi») ok<o ?» oK | 

one hand, and alloys of 10 k.> .*> \o(5) ? oK " ; V okF ' | 

not 0\(.r 15 per iclll ziiu. o K ""Furndt-c .\lfr.tlliif 'icallv h.in^f.itfor/ ftir rlii> all»A g 

on the other, tbc btalLoii- -r . • 3 

. OK(^J ™ptol)dbl)' s.itisf.tf ftiij*. but nn (J., 1,1 ^ 

ary indirect arc furnaces / No-Fumatc lii not i.ttiNi.it-rorv f-T ii.i. iIKa .... i 

t' tf'CiVtpr'ifj n = 1 1) “TV'iiHtcralurc'i prtilvtblv rjthri bwli f<»r Kr"nl lift* of n;frjfii)rH‘a lUiliii.uiU ii .fj ^ 

UeservL COnSiCIcrdlM)n. inC ” (2) “>Oiif>iiitn of coppfr pyiMminK by (riKu dirr* i .itc fiiiiij<.e luit wi hulvtil 3 

clioice of the indirect arc ' (.'{j'-^lndurimn furn.u.i fur thit. Jlkn shtjulil fu\c a rcM I>u mbi. I.f ,sptLi.il Jeimn — drsipn fnr tfHuw brasii prob-ibly ^ 

. • « , - ‘•uit.iblf. S 

inrnace for ctlpro-nickel, -- fp-Load ti-tn tor xoodlife of Iimn»r now usul m induciion furii.uc » 

, J .t. 1 1 - l5) = l''iirn.irr causes low of volatilt.’ mi lal n ihi'. ? 

bronze and the huge scale " ^ 

melts of silver, t)y the 
mint, was verv suitable. 

The ordinary jolihinR shop, chanRiint operation may overbalance its higher needs, for sliippiiig atid .igricultural tibC. 
from one alloy to another in all ranges power consumption. Where melting is It is significant that one steel foundry 
of zinc content, and normally ^crating » big factor in the cost, or where power which formerly used a Hcroult steel 
but eight to 10 hours per day, nuist '^o.sls arc high (say over I \/i cents per furnace, Itie standard furnace for its 
choose among the versatile furnaces, kilowatt hour) the greater thernnf efli- puriiose, sold it and replaced it by an 
If the power conditions prevent the *“*<1 power consumption of open-hcartl, when the cost of power rose 

use of a single-phase furnace, the Gen- ‘>P« overbalances to nearly 2 cents per kilowatt hour.* 

-r,l Flortri^. «r A is v-Noribr.m wonirt he H'* ^ost of elcclrodes and the other While the cle<-tric funiace gave a higher 
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from one alloy to another in a^ ranges 
of zinc content, and normally opcralinp 


use of a single-phase furnace, the Gen- 
eral Electric or Ajax-Northrup would be 


the choice, as they arc the most fully »>PV"-hcarth gives 

developed polyphase furnaces. Single- 

phase furnaces are usually admissible, Another consideration in favor of the this particular case, the cost of power 
and the jobbing shops are so far using ‘"ore efficient types of furnace, such a.s being the deciding factor in tha total 

mainly the Detroit and Booth rocking the induction, the high-frequency, and cost- 

and rotating furnaces, and the Baily the moving furnaces over the less effi- Electric melting still is too young for 
granular resistor furnace. cient types, is that the former usually all the needed data on all types and sizes 

'"'VAn inattentive or careless operator require no more B.t.u. as coal to be tmis totsr 

damage to the shipped to the central station than as mts. Foundiy. Voi. 48, 1920. p 2S3. 
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uf furnaces under all conditions to be 
available. Much information should be 
forthcoming in the next few years, 
particularly from those plants which have 
installed two or more types of electric 
brass furnaces. It is unfortunate that 
only small amounts of what little com- 
parative data on performance of two 
types, makes or sizes of electric brass 
furnace on the same work have been 
secured by such plants, arc as yet avail- 
able. Most of the plants which have 
gone deeply enough into the problem to 
sec the advi.sability of installing different 
types for different work do not care to 
handicap production by running tests of 
each type on the various classes of 
work, and what data they ha\e to .show 
that onu furnace is more or Ic.ss desirable 
for certain work than another is often 
withheld becau.se the user sees that each 
type is valuable and he does not like 
to throw cold water <in its use, even 
though, under his own conditions, an- 
other type will do better work. However, 
what i> vitally needed now is specific in- 
formation on the abilities of each type 
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for particular tasks, and, even more 
vitally, data on the limitations of each 
type. For example, there is no available 
data on nickel brass (German silver). 

It is believed that enough has been 
said in the preceding articles of the 
series and in this, to show that electric 
brass furnaces as a class are an epochal 
improvement in non ferrous technology, 
and to make it equally clear that there is 
no such thing as any one best electric 
brass furnace. Every type, and nearly 
every form and size of each type, ha.s 
its specific virtues and limitations which 
fit it for .some work and make it less 
fit for other work. 

The proper choice of an electric brass 
furnace concerns the user, the furnace 
maker, and the central station. The first 
is concerned r'lily with his own prob- 
lem. The second has a reputation to 
make or to maintain which is more 
important than an individual sale. The 
third should take the broadest point of 
view of all the interested parties, since 
if electric hras.s melting is advanced by 
fitting the furnace to the job rather than 
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by crowding every foundry foot intb 
the same sized furnace shoe, this field, 
a most attractive one to the central sta- 
tion, will widen more rapidly. The pros- 
pective user has a right to expect that 
the central station can give him un- 
biased information. The wise central 
station manager will inform himself 
fully and impartially in order to be able 
to give such advice. 

The fuundryman should get all the 
help he can from central station men 
and from furnace salesmen, but he 
should let neither attempt to influence 
him toward a particular type, make or 
size of furnace on merely general 
grounds. Each foundry is a particular 
<‘ase and demands its own comparative 
cost sheets with each item backed up by 
facts. The furnace .sale.sman usually 
can prove what the power consumption 
and rnctal loss will be for his electric 
furnace. It is equally necessary that 
the fonndryman know, and not guess, 
the fuel consumption and metal loss in 
the fuel- fired furnaces with which he 
is comparing it. 


How and Why in Brass Fonnding 

By Charles Vickers 
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Adding DeoxidizerH in 
Melting BruHH 

U’e have three brass mixtures to 
make, ret/arditiff xvhich tee would like 
to obtain information xoith especial 
reference to the order in ivhich the 
xvhite metals should be added, whether 
before or after the deoxidi::ers. The 
alloys folloxv: Copper, 85 parts: tin, 5 
parts: 5 per cent phosphor tin, 5 parts: 
leadf 5 parts. Copper, 73.5 parts; 15 
per cent phosphor copper, 7 parts: tin, 
12 parts: lead, 7.5 parts. Copper, 85.5 
parts: 30 per cent manganese copper, 
S parts: tin, 11 parts. 

The best time to add the deoxidizing 
alloys is after the copper is thoroughly 
molten and quite hot, and before the 
other metals. In this manner it docs 
its work of purification much better than 
otherwise. Add the phosphor tin or the 
phosphor copper to the alloy first, alloy 
a couple of minutes for the process of 
ideoxidation, then make the other addi- 
tions. 

Manganese copper is used in the same 
manner as phosphor copper as far as 
the time of addition goes. It is more 
important, though, that it be added be- 
fore the white metals. The use of this 
deoxidizer is limited to about 0.5 per 


cent. More than this amount brings on 
casting difficulties, as the alloy rolls, 
instead of running into the mold. As it 
rolls it folds in a brown, tenacious skin 
of oxide which ruins the castings. Five 
parts of mangauo.'^c copper is too much, 
and it will he necessary to add a small 
percentage of alumiiiuni to run the 
metal. If 0.5 per cent tnaiigaiiese cop- 
per is intended, this amount can be 
added and a good casting metal will re- 
sult. The alloy with 7 per cent phos- 
phor copper is a difficult casting alloy 
and large ca.stings should be made in 
baked molds coated with plumbago wash. 

Brass for Pressure Bearing 

lie loould like to obtain a mi.vtnrc 
.^iiitalKe for bearings and brasses sub- 
jeiled to considerable pressure as well 
as sezrre jolting which breaks many 
kinds of alloys. Also, would the same 
metal be satisfactory for slides sub- 
jected to pressure? 

The following alloy is suggested: 
Copper, 88 per cent; tin, 8 per cent; 
le,Hd, 4 per cent. About 0.25 per cent 
of phosphor cupper may he added as a 
deoxidizer. For the slides add 10 per 
cent tin, instead of 8 per cent, and re- 
duce the copper 2 per cent. 


Overcomes Shrinkage by 
Change of Gating 

IV e are making some small funnel- 
shaped castings and experience con- 
siderable trouble from defects in the 
heavier part of the eastings. These 
defects cannot be detected until the 
ca.xtifCgs are machined, as they are 
underneath the skin. The metal is a 
good grade of yellow brass, but similar 
defects also appear in red brass cast- 
ings, The defects do not appear to be 
due to porosity as they exist as uolated 
cavities which, in the yellow brass, re- 
semble worm holes in wood, but, in the 
red broSs, €.xist as specks. H'e enclose 
samples of castings for your inspection. 

The defects arc due to shrinkage. 
In the absence of any definite knowl- 
edge, 'wc will assume the castings are 
molded with the large or funnel end 
towards the cope; that the funnel cavity 
is partly formed by a cone-shaped 
green-sand core carried in the cope, as 
that would be the easiest way to make 
them. The funnel part is massive and 
remains liquid afteir the stem has large- 
ly solidified. The stem is then fed by 
the funnel which acts as a riser 
insure solidity of the stem« at tbe *^ 



July 15, 1920 

liense of the funnel. The usual method 
of gating such castings in, brass found* 
ries. is to place a small, rectangulai 
runner in the drag, between two rows 
of the castings, and to connect the 
latter to the runner by small gates. 
Under such circumstances, after filling 
the mold, the runner and. gates solidify 
first unless close to the sprue. Then 
the castings must feed themselves. In 
the rough they may appear good, but 
if much machine work has to be done 
on them, shrinkage cavities are uncov- 
ered, and the loss runs high. This ap- 
pears to fit the present case. The 
remedy is to place another runner on 
top of the one in the drag. Use a loose 
wooden runner and lift it in the cope. 
Make it ^ inches high, H inches wide 
at the bottom, and ^ inches wide at 
the top, thus having plenty of taper. 
If Ihi.s runner fails to entirely stop the 
trouble, enlarge the gates also. 

Seeking Trouble Sources 
in Brass Castings 

IVc have had trouble lately from pin 
holes in the brass castings 7vc are mak- 
ing, and ivnuld like your advice. These 
pin holes shoiv up after the castint^ is 
machined, and zve have tried everything 
zve can think of to overcome the dif- 
ficulty. We are using the best ingot 
copper zvith Straits tin and pure lead in 
these mixtures, and in melting keep the 
crucibles zvcll coked, and the metal cov- 
ered zvith charcoal and glass. In addi- 
tion zve have tried new sand for the 
molds, and new annealed crucibles for 
melting. 

We also operate an iron foundry, but 
we guard carefully against iron con- 
tamination of the* brass, as zve use a 
different sand for the bronce and sep- 
arate equipment such as riddles, etc. 
The cupola is approximately 50 feet 
from the brass furnaces, and the brass 
grinding room is separate from the iron 
grinding room. As a flux for the brass 
we use rock salt. We shall appreciate 
any suggestions you may offer. 

In this case it appears that everything 
is being done that skill can suggest to 
avoid the appearance of the holes, 
but as the pin holes are in evidence it 
will be obvious there is a break in the 
defense somewhere. This break must 
be found, and as it is a most important 
matter, we suggest that one of the work- 
ers be relieved of all other duties, 
and given the job of discovering the 
cause of these pin holes. It must be 
kept in mind that there is nothing 
mysterious about the matter; some* 
thing^ is wrong somewhere, and it 
should be the business of the one 
appointed to find out just what it is. 
will offer a few suggestions to 

lide him as follows: Every opera* 


TUB FOUNDRY 

tion connected with the making of 
these castings must be analysed^ never 
mind if it has been done before or 
not, have it done again, and have the 
results checked over. Begin with 
the metal weighing; follow every stage 
of the melting, and keep a written 
record of the work. It will be strange 
if, under these circumstances, a solu- 
tion of the difficulty is not soon found. 

It will be well to know the cause 
of such pill holes; the most fruitful 
cause is aeration of the metal while it 
is melting, and this aeration can occur 
even though the metal is well covered 
with charcoal and glass. Charcoal and 
glass protect the metal, only when it is 
fluid, but after it roaches a red heat 
the metal can absorb both oxygen and 
sulphur, the two elements that cause 
the holes. Therefore, the metal should 
be protected before it is melted, as 
well as after. It is a great help if 
deepeners arc used on top of the 
crucibles; a deepeiier is an old cru- 
cible with the bottom chopped off 
with a hatchet. Set the <lcepener on 
top of the pot after it is coked up. 
Put no coke around the deepener. 
Use it as a » hopper lo contain the 
ingots or gates that might stick up 
above the top of the crucible, if the 
latter was charged without a deepener. 
Put one or two small blocks of hard 
wood in with the ingots as the gases 
given off by the wood help to protect 
the copper. When burnt, the blocks 
form charcoal. A little salt also aS' 
sists. Try and get all the charge 
into the crucible and deepener when 
cold, then melt without having to 
add cold metal to that already liquid. 
If gates form part of the charge, put 
the brass in first, copper on top. The 
brass will then molt and form a bath 
in the bottom of the crucible, and thi.-^ 
liquid metal will bite off the bottoms 
of the copper ingots, and cause them 
to come down more quickly. The solid 
metal must be aided in sinking down 
in the crucible, it must never be al- 
lowed to wilt down of its own accord. 
To this end, it should be poked down 
at intervals, because once it is melted 
it is completely covered from the fur- 
nace gases by the floating charcoal and 
the other flux substances used. After 
it is melted it should be tho^ughly 
stirred. Then the tin, zinc ana lead 
added, and stirred and heated until 
ready to pour into the molds. The 
addition of a little deoxidizer will do 
no harm. Add V/i ounces of phos- 
phor copper to each 100 pounds of 
metal. Place the phosphor copper in 
the bottom of the crucible and melt 
the metal on top of it. See that all 
these precautions are actually carried 
out. The only way in which a chem- 
ist can assist is in making analyses 
of the coke for sulphur. The trouble 


may be due to using a high sulphur . 
coke. This will do no harm if the 
sulphur can be kept out of the metat, . 
but once there it finds oxygen with 
which to combine and thus makes the 
gas sulphur dioxide, which aerates the 
metal. Again, the sulphur may burn 
in the furnace to sulphur dioxide, and 
the copper will absorb this gas if it \ 
can come into contact with it, and 
thus produce porous castings. Of 
course, there are other causes of por- 
ous castings. Thus wet or hard 
rammed sand will cause porosity, and 
the holes will be found usually in the 
copr side. Hot sand also will cause 
porosity; molds must not be made 
with a backing of hot sand as it will 
steam through into the mold cavity. 

If the molds arc .skin -dried* use no 
coremaking binders of any kind as a 
spray to harden the surface of the 
mold. Even molasses, containing sul- 
phur dioxide, is doubtful. We believe ^ 
that attention to the suggestions we 
have made will uncover the cause of 
the difficulty with pin holes in the 
case of these castings. 

Casting Steering Wheels of 
Aluminum 

MV desire information regarding what 
is knozvn as No. 12 aluminum. This 
alloy consists of copper 8 per cent and 
aluminum 92 per cent, and we would 
like to learn if there is a better alloy 
available for making aluminum steer’- 
ing zvheel centers for automobiles. We 
experience considerable trouble on ac- 
count of this alloy* s tendency to shrink 
where heavy spots occur in the castings. 
We have overcome this by using chills^ 
but as these require time for setting, we 
have wondered if some other mixture 
could not be .substituted that would not 
require these chills. 

The No. 12 aluminum is the best 
mixture to use for these spiders, pro* 
vided it is sufficiently strong for the 
purpose. It is doubtful if any alloy 
could be substituted to avoid tlie use 
of chills to control shrinkage. The 
only relief there is from the use of chills 
is to employ risers, but these are more, 
trouble than the chills. In connection 
with the casting of aluminum there is 
one point founders are likely to over- 
look. Aluminum is approximately one 
third the weight of brass and, therefore, 
it is necessary to raise the height of 
the pouring head over what would be 
satisfactory in the case of brass, other- 
wise, the required pressure is not put 
on the casting, and shrinks and other 
troubles are encountered. Thd^ pouring 
head for aluminum should be approxi- 
mately three times that used for brass 
and if this rule wa^s followed more 
generally, there would be fewer losses 
from shrinkage and other difficulties. 



Self-Propelled Trucks Reduce Costs 

Ease of Operation and Aclaptability of This Type of Vehicle Makes It 
Particularly Well Suited for Use In and Around a Foundry 
for Intraplant Haulage — Numerous Uses Suggested 


BY R. J. WEAN 


IlK instalhitioii of laboratory 
and other auxiliary equip- 
ment to reduce molting los- 
ses and to cut production 
costs has been steadily (^ainin^ favor 
among foundry executives in recent 
years. However, there is one factor, 
the cost labor 'and the trans- 

portation of materials which has a 
direct bearing on tlic total cost 
of the manufactured i)roduct which 
is not rccioving the wide spread re- 
cognition which its importance seems 
to warrant. With the exception 
the more modern continuous found- 
ries, wheel barrows and cumber- 
some hand trucks still are employed 
to convey material around the found- 
ry and from one department to an- 
other. 

Under present industrial condiliot»s, 
high cost of labor and extremely 
high labor turiiovei. toundry execu- 
tives will find it worth their while 
to make a serious study of material 
handling and transportation prob 
Icms. The developinenl of industrial 
transportation equipment has been 
comparatively recent and only a re- 
latively small number of industrial 
executives have had opportunity to 


study its application to their particu- 
lar problems 'I'he size of a platU 
.and the existing conditions will de- 
termine the type of equipment most 
appropriate. 

Many application.s will suggest 
tliemselves to the ingeniou.s ow’uer 
of a self propelled truck and a gen- 
eral outline of some of the more 
obvion.s uses t(» which it is adapted 
folltjws : 

Handling raw materials: Sand, cr>ke 
limestone, pig iron and scrap. 

Materials in progress; Cores, core- 
makers and niolders daily supplies, 
flasks, to and from storage, patterns, 
to and from storage and molten 
metal. 

iMiii.shcd product; (‘.istiiigs from 
floor to cleaning <lepartment, fron: 
cleaning department to shipping room 
ami from shipping room to cars. 

Reclaimed material; (lates, scrap 
an cl defective castings. 

Waste unt'^rial; Cupola drop to 
dump, burnt sand and sand blast 
refuse to dump. 

Oi^crati'd at J.niv Cost 

The cost of liandlmg sand .stored 
in an overhead bin and loaded in a 
V-dump body erected on a storage 
battery truck as shown in the illus- 
tration Fig. 1, is surprisingly low. 


Even if the sand is loaded by hand 
upon the same style truck a ma- 
terial labor saving over the usual 
wheelbarrow method may be ef- 
fected. The usual capacity of one 
of these trucks is U /2 yaid.s of sand, 
or apj^roximatcly 15 wheelbarrow 
loads. 

b'cnindrics in wdiich the amount of 
.sand handled is not suflicient to keep 
a unit of this kind busy could find 
employment for a lift truck with 
V-dnmp skids. After the truck de- 
livers sand it can be used elsewdiere 
either as a flat burden bearing truck 
or in conjunction with skid plat- 
forms. 

I*ig iron and .scrap are loaded 
into box skids by magnet or other 
means and transported by lift truck 
to the cupola charging platform 
where the material can he charged 
mechanically if necessary. Aside 
from the labor saving feature, this 
system of loading and transporting 
the cupola charge eliminates to a 
great extent the hazard to hands and 
feet when the same work is done 
by manual labor. 

Coke and limc.stone are handled in 
the same way as pig iron with the 




rui. 1 - HUMP TUUCKS ATJE easy to load FIIOM AN OVERHEAD BIN. FlC. 2— THE LIFT TRUCK CAN BE OPBK.ATKD IN NARROW AISLES ANO 
AROUND CORNERS QUITE READILY AND ELEVATES ITS LOAD TO A HEIGHT OF SEVERAL FEET f " 
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exception that larger boxes are neces-- 
sary. The trucks arc built to carry 
a certain weight and it is advisable 
to load them to capacity. 

Lift trucks may be used to ad- 
vantage in the core room. The work 
benches can be arranged to better 
advantage because the distance from 
the oven makes no material difference. 
Racks for loading the cores may be 
left at any convenient point and when 
loaded they can be picked up by the 
truck and conveyed into the oven. 
After the cores are dried they are 
taken out of the oven by the same 
truck, and either carried to the stock 
room or taken directly into the 
foundry for the molder's use. Tt 
never should be necessary for the 
mokJers or coremakers to go to the 

store room for .supplies. Arrange- 
ments easily may be made for de- 
livering all store room supplies hy 
truck. This will eliminate wasted 
time and extra labor. 

Increases Yard Space 

The interior of a foundry should 
not be used as a .storage place for 
flasks and bottom board. Capital in- 
vested in a foundry is intended f(‘r the 
purpose of producing a marketable 
commodity. The pcrcenjagc of return 
on the investment is in proportion to 
the percentage of capacity employed 
for productive work. When flasks are 
carried to and from the yard or 

storage entirely by hand or by wheel- 
barrow the labor cost is very high. 

With a lift truck these flasks and 
boards may be handled on skids and 
piled as high as desired with a 
corresponding reduction in the labor 
cost and an increase in the available 
yard space. This idea may be car- 
ried still further. Skid loads may 
be tiered so that any part of the 
pile can bo withdrawn without dis- 
turbing the loads on other shelves 
and brought into the foundry with- 
out any rehandling. This, of course, 
would only apply where they would 
be required at frequent interval.s, 
otherwise a large supply of skids 
would be tied up. ^ 

Patterns may be handled in the same 
manner as flasks. In.stead of allowing 
a large number of patterns to ac- 
cumulate in the foundry, a regular 
schedule can be made whereby a 
truck that has been engaged in other 
work all day can make one or more 
trips between the pattern storage and 
foundry the last thing in the after- 
noon. 

With reasonably good floors and 
aisles trucks are steadily coming into 
favor for carrying hot metal from 
the cupola to the different floors. 
^ {Concluded on page 582) 



FIC. ,3 TIIK TR.^CTOR SPOTS THK TRAII.KR WITH A-N KMPTY PUMP BODY AT THE CUPOLA 



FKJ. 4 ‘ AFTER THE TRAILER IS LOAHEP THE TRACTOR RETURNS AND HAULS IT TO THE DUiiP 



FIQ. tt-BTOBAGE BATTEHT TRUCKS ABB EAIPLOYED FOR CARRYING THE METAL FROM CUPOLAS 
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Coke Must Be Conserved 

g CCORDING to the best informed opinion^ 
there will be a serious shortage of foundry 
coke within a few months. Shortage of 
cars, priority orders, railroad strikes^ and 
other causes have thrown production so far behind 
that the coke ovens of the United States will 
be approximately 25 per cent behind in 1920. The 
cost of coke is increased each time it is handled, that 
is loaded or unloaded. For this reason and also 
because of lack of storage space, the coke companies, 
so far as possible, load directly from the ovens to 
railroad cars. 

When cars are scarce as they are at present, mak- 
ers are tempted to allow their ovens to lie idle until 
a supply of car^ seems reasonably assured, or if 
cars arc available, to draw the ovens before the 
coking process is liiiishcd. In either ca.se the foundry- 
man suffers. He receives no coke or he is com- 
pelled to accept 20 to 40-hour coke instead of the 
standard 72-hour product. The most irritating feature 
from a foundryman’s point of view, lies in the fact 
that he actually needs the coke to take care of in- 
creased business and furthermore, although he has 
the money and is ready to pay a price for which he 
could have purchased pig iron a few years ago, he 
cannot get deliveries on his coke orders. In fact, in a 
great many cases he cannot even place his coke orders 
and must remain constantly on the alert to pick up 
.scattered lots here and there. 

There is only one way in which each foundryman 
may do his i)art to relieve the situation and inci- 
dentally curtail his operating expenses. He can 
reduce the amount of coke which he has been 
using. Linder ordinary circumstances it might not be 
necessary to urge conservation, as the added expense 
of higlier price fuel would act as a brake upon 
extravagance, but when the situation becomes national 
iii^ character and there are prospects that indicate a 
25 j)cr cent reduction in castings output due to lack 
of fuel, the situation is serious enough to demand 
earnest and concerted efforts to conserve. 


Foundrymen Need Broad Training 

O NE of the great needs of the foundry in- 
dustry is thoroughly trained men. Many 
large compairics have taken the initiative in 
csiabli.shing practical .schools wdiere men 
who are qualified may receive training in the theory 
and application of foundry principles. Many com- 
panies that educate their men in a broad comprehen- 
sive manner undoubtedly lose some of them aher 
they become expert.s. However, such firm.s secure 
enough benefits during the^ time these men remain 
amply to pay for the troubles taken in training them. 
The technical features of foundry practice are not so 
complicated that the workmen cannot hope to attain 
them. On the contrary, a basic understanding of the 
general principles involved in molding, coremaking 
and ill mixing and melting iron, readily may be 
assimilated by the better class of foundry workers, 
especially the young men who understand the English 
language. Were technical training offered to every 
employe at his own volition it would amply pay for 
the effort. At present there is entirely too great a 
distinction in many foundries between the so-called 
practical man and the metallur^st or .engineer who 
is considered in a different class from the man whq^ 
has worked up from the molder*s bench. ‘ / 



Trade Outlook in the Foundry Industry 

is the key-log in a jam which threatens of all descriptions to transport northern iron hayf 
to close foundries throughout the east and been lacking, but the southern furnaces liave be^ 
central west unless relieved within a short slightly more fortunate. The latter also have been 
time. With only a portion of normal coal better able to adapt closed cars to their needs, and 
shipments reaching the 6vens, and with labor shortage foundries have been receiving southern iron recently 
and a dearth of cars to transport the product, coke is in box cars, cattle cars, and even refrigerator carsi- 
becoming increasingly difficult to obtain. The string- Transportation difficulties have reacted upon prices 
ency in this case is not limited to any one locality nor both of pig iron and coke for immediate delivery and 
district, but seems to have fastened a firm grip on many plants even though they have these materials 
all the great producing sources simultaneously. Some contracted have j>aid premium prices for spot delivery, 
foundries have closed while an emergency supply is A tendency lias been noted, particularly among larger 
being sought to tide over oj)eration.s pending some foundries to contract as far ahead as possible, even 
more lasting relief. in advance of probable needs. A few have purchased 

Those large coke producers which iron far ahead of their last half requirements, in the 

p supply blast furnace interests, of hope of securing delivery upon a portion of this for 

Cttect rar course, are favoring their associated a reserve against early 1921 needs. In •St. Louis, 

Reaching companies. One sonlhcrn by-product although the nominal price for Connellsville coke has 

plant has served notice upon its been around $18 ovens, sales have been reported on 

foundry customers that it cannot small lots as liigh as $25. Despite the discouraging 

.supply any further coke upon contracts during the factors encountered during June, pie iron production 
remainder of the year, unless a radical reverse is showed a slight gain. With a total of 3,044,351 tona, 
encountered and | ii n c registered 

coal can be ob- an increase o! 

tained freely. In _ . * « i ^ ^ „ 52,526 tons over 

explanation, this Pncee of Raw MatetUl. for Foundry Use 

maker states that corrected to july g ^ figures com- 

with only about ^ Foumln*. Vallev $i5 20 to 46.20 Heavy mcltluR steel. VaUcy... $25.00 to 26.00 piled by TAc /rCM 

^0 per cent of no. 2 Mhem, Birmingham.. 40.00 to 42.00 Heavy melting steel. Pltlsbureh 26.50 to 26.00 Iradc RctneW, 

ric rnnl rpfiiiirc- - Foundry, Chicago 44.00 to 45.00 Heavy melting steel. Chicago. 2S.00 to 2:i.50 a,. » nnfnm 

II.S tCMl require O K<Mindr>’, 1'lulaih‘lphls. , . . 4G.I<ri to 49..H5 Stove plate. Chicago. 81.50 to .*12.00 JUilC OUipUi 

ments coming to iiitsu*. vsiiey 45.00 No 1 cast, Chicago 41,00 to 41.50 averaucd 101,4/8 

Malleable. Chicago 43.60 No. 1 cajt. Philadelphia ... 37.00 to .19.00 ® ; 

tlie ovens, tne MaUeaWe. Buffalo ' 46.25 No. 1 cast. Birmingham ... HO.flOlo 33.00 tOns per day Ol 

entire out out will wheels, iron, pittsbufgh. 38.00 to .10 00 n,-, imorovemenl 

tun re uuipui win Coki Par Iron. Chicago... 35.60 to 36.00 aii improvcmcm 

be required to Conncllfnlllc rnunilry coKc 17.50 10 18.50 Hallroad malleahln, Chicago.. 28.75 to 29.25 Of 4968 toil S OVCI 

keep the blast "****’ foundiy coke 17.00 lO 18.00 Agriciilliiral malleable, Chicago 28.50 to 29.00 May dailj 

furnaces of its average of 96,* 

related com- 510 tons. How* 

panics in operation. Iron production also is threat- ever, the increa.se was confined to steel works fur- 

cned and a number of furnaces are proceeding on naccs, as the merchant stacks lost 880 tons per day 

slack blast while some have been banked within the during June as compared with May. The daily 

jiast week. In a few localities where reserve .stocks average for June was 25,209 tons as compared with 

of coke have been exhausted, foundries have closed the May average of 26,089 tons for merchant stacks 
with no as.surancc that they may be able to re.sunie Orders for castings still continue, 

soon. Those which are so fortunate as to have several ^ - allliough many foundries report a 

weeks supply in their yards are working on part time Urders slackening off in volume of new b^i- 

sohedulc and husbanding every resource. Some in- Continue automobile and imple’ 

stances arc reported where pea-coke, often mixed with meat trades are strong factors in the 

broken debris from the oven linings, and yard scrap- castings market, while cast iron pipe, 

ings is being sold for $5 or more per ton to found- fittings and miscellaneous castings for construction 

ries which are using this fuel in their mold and core purposes are less actively sought. Early and favor- 

ovens to conserve the foundry coke for their cupolas, aide action is expected on the recommendation of the 

The drastic ruling of the interstate association formed by railway executives to ha^en 

J commuffce commission limiting o^n the grant of a loan of $183,691,508 from the rcvblv- 
Car Order ^Qp solely to coal transportation ing fund of the transportation act for the imrehase 
Pmcliee ^ reaching effect. While of new curs and locomotives and for rebuilding and 

distinction has been made in some repairing equipment. Within the last week or 10 
instances which allows coke to be days private interests and railway companies have 
transported, still the spirit of the order has been placed orders for over 3000 steel cars in the Pitts- 
prejudicial to many transportation needs. Railroads burgh 'district, while refrigerator, stock and open top 
in some cases are accused of stretching a ixiint to cars have been placed in large numbers in Chicago 
serve their own interests in hauling coal, and no re- and vicinity. This buying shortly will bring new 
serve which would assure cars when needed at the business to malleable and steel foundries. Prices of 

ovens has been possible* Blast furnaces dependent nonferrous metals, based on New York* quotations 

upon open top cars through their use of loading equip- follow: Copper, 18.2.Sc to 18.37j4c; lead, 8.50c; tin, 
ment limited to this cla,ss of rolling stock, have been 48.50c to 48.75c; antimony, 7.S0c to 7.75c; aluminum, 
severely handicapped. This factor coupled with the No. 12 alloy, producers' price, 32c and open market, 
coke shortage have put a number out of blast. Cars 30c to 31c. Zinc is quoted at 7.75c to 7.80c, St. Louis. 
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I Comings and Goings of Foundry men 


O R. (il'OlUiK S. WKHSTKR 
llie newly elected president 
of the .American Sueiely ior 
I’estinif Materials i.s a IMiila- 
delphian. ( irarluatiii^, in 1S75, from 
the civil enKi**^‘^‘ring &eh<K)l of the 
LJiiiver.sity of iV*iuisylvania located at 
lliat city, lie liccanie affiliated with the 
eii^incci ing: .service of IMiiladelphia and 
has been connected with the en^i- 
iiexriiiK work of that city e\er since. 
Dr. Websty served as chief eiiRineer 
of the city from 1892 to Jan. 1, 1916, 
when he was appointed director of 
wharves, docks and ferries. This jiosi- 
tion he held iiiitil this year when he 
wa.s reafipointed chief engineer. Re- 
sides his roRtilar work lit! also had 
charRe of the hiire;*ii of filtration for 
one year, ami for a while was acting 
transit commissioner for the city. In 
all these positions Dr. Webster has 
been in elose touch with the testing 
of materials. One of his achieve- 
ments in this line was the establish- 
ment of a municipal toting labora- 
tory. This laboratory was first vised 
only for cement testing Imt it.s .scope 
has been gradually increased mitil 
now all materials ami supplies used 
by the city are tested by the labora- 
tory force. Interested in the devcloii- 
iTient of his profession ho has been 
active in a number of societies and 
is past president of the Pliiladelphia 
Engineers chib; the riiiladelphia as- 
sociation of tile .American Society of 
Civil Engineers; and of the S.initary 
Engineering section of the American 
Public Health association. Dr. Web- 
ster is at present one of the three 
representatives of tlve American So- 
ciety of Civil Engineers on the engi- 
neering division of the National Re- 
search council. His alnia mater con- 
fered on him the degree of Doctor of 
Science in 1910. 

R. W. Scott has been made .superin- 
tendent of the foundry division, 
Packard Motor Car Co., Detroit. 

S. B. Spalding recently has resigned 
his position as general manager of the 
Lansing Foundry Co., Lansing, Mich. 

C. C. Peterson has been made found- 
ry manager for the R. Hcrschel Mfg. 
Co.,‘ Peoria, III, which has constructed 
a large nc% addition including a gray 
iron and a malleable foundry. 

Harold P. Furlong recently has ac- 
quired the interest of Leonard D'Ooge 
in the partnership of D*Ooge and Fur- 
long Foundry Supplies and Equipment, 


Detroit. Mr. Furlong has .secured a 
new warj linusc which is located at 26 
Riclinu)nd avenue, Detroit, where he 
will rontiiiue to handle foundry sup- 
l)|ies of every eliaracter. 

Lee \V . Van Cleave, of the Ruck’s 
Stove ik Range Co . St. Louis, was 
re-elected preshhuit of the National 
As.soclation of Stove Manufacturers at 
its recent annual conxeiiliou. Other 
oflicei's re elected are. First vice 
president, Rtibert M. Leach, Weir 
Stove C'o.. Taunton, Ma.*;s. : second 
vice president, R. 1*'. M. McCarthy, 



UU. GKOUGK 8. WKBSTKK 

Phillips & RuttoriT Mfg. Co., Nash- 
ville, Tcnn,; treasurer. Waller M. 
Jones, Richmond Stove Co., Rich- 
mond, Va.; and secretary, R. S. Wood, 
508 National State Bank building, New 
York City. 

Charles Caspar, formerly of the De- 
troit ofTice, has been made assistant 
manager €of sales of the National 
Malleable Castings Co., at Cleveland. 
At one time Mr. Caspar was in charge 
of the company's St. Louis office. 
L. W. DeWitt, formerly of the Chi- 
cago sales force, and ncccntly trans- 
ferred to Washington, succeeds Mr. 
Caspar at Detroit, in looking after 
miscellaneous sales in the Michigan 
territory. George V. Martin goes 
to Washington to succeed Mr. De- 
Witt. Elmer Juergens, purcTiasing 
agent at Cleveland for the National 


company, recently was chosen presi- 
dent of the Cleveland Purchasing 
Agints’ a.svociation. 

t’. fi*. Dro/eski, I). .A. Droze.ski, and 
F. T. Kennedy recently have pur- 
chased the Franklin Park Foundry 
Co., Franklin Park, HI. This plant 
which is located in a suburb of Chi- 
cago includes a malleable foundry with 
two 12-ton air furnaces having a 
capacity of approximately 450 tons per 
month. Connected with ihi.-, i> a gray 
iron foundry which has an average 
outi>ut of 300 ton.s per month. The 
new company which will be known as 
the f.entral Malleable Ca.stings Co., 
expects to start operations about 

Aiig. 1. 

Saivite InduBtries lo Safety 
Council 

The National Safety council has 
Iciiiiiched a m<*nibciship campaign with 
a two-folcl ultimate aim— first, to' in- 
troduce organized accident prevention 
w^ork ill every plant of more than 100 
workmen in all of the industries rated 
as hazardous by insurance conipanie.s 
and second, to bring to the 7500 plants 
that are already members of the coun- 
cil the benefit of the accident experi- 
ence, both good and bad, of every 
industrial plant in the country having 
a .serious hazard. 

As the first step in this campaign 
the story of what the council is and 
what it does together with copies of 
the National Safety Ncivs and of the 
council's bulletin .service have been 
sent to 16,000 plants, including prac- 
tically every company rated at more 
than $100,000 in the' 15 most hazardous 
industries not already members of the 
council. These 15 groups include ce- 
ment manufacturers, chemical manu- 
facturers, coal mines, construction and 
building coifiractors, electric light and 
gas companies, electric railways, found- 
ries, glass manufacturers, iron and 
steel mills, large gas companies, meat 
packers, metal goods manufacturers, 
paper and pulp manufacturers. 

Craig Adair, formerly vice president 
of Penn Seaboard Steel Corp. and 
Paul Day of the same corporation, 
have resigned and have formed the 
Adair-Day Corp. to handle iron and 
steel products and mechanical spe- 
cialties, with offices at ' 1025 Widencr 
building, Philadelphia. 
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Automatic Starter for In- 
duction Motors 

An automatic starter suitable for 
use with squirrel cage induction mo- 
tors when they arc driving line shafts, 
pumps, compressors and .siiniUr 
devices, has been developed by the 
General Electric Co., Schenectady, 
N. Y. It may be operated by push 
button, lloat switch, pressure gov- 
ernor or other Hiitoiiiatic accessory. 

When in use the master switch is 
closed. This closes the 5-pole start- 
ing contactor which connects the 
compensator coils to the line, also 
the primary leads to taps tm the coils, 
thus reducing the starting voltage. 



AUTOMATIC ENCLOSKP STAIHINiJ MECHANISM 
rOK MOTORS 


The accelerating relay also i.s con- 
nected to the line circuit and oper- 
ates at the pre-deterrnined current 
value for which it is set. It opens 
the circuit to tJic starting contactor 
coil and doses the circu^ of the 3- 
pole running contactor coil. This 
circuit is held closed by a shunt coil. 

An interlock on the starting con- 
tactor completes ihc circuit to the 
line contactor coil when the former 
Oipcns, thus preventing the " closing 
of ihe starting contactor before the 
running contactor has opened. The 
starting contactor is further [>rovided 
with a normally open interlock which 
makes it unnecessary to hold the 
starting button or other device in 
during the starting period. 

The contactors arc provided with 
' . \ magnetic blowouts, cnoUture proof 


coils and solid copiper contact tips 
that are easily renewable. Equip- 
ment in steel mills, cranes and oUicr 
heavy duty apparatus that requires 
continual starting, stopping and rc- 
veising of heavily loaded motors has 
proved that this t>pe will stand up 
well under severe service. 

The compen.salor winding has two 
coils for 2-phasc nioturs and three 
for 3-plia.sc W'hieh insures balanced 
starting currents and inuxiiiinm start- 
ing torque per ampere line current. 
'J'he laps Icrniinate in an accessible 
place in fiont of the cjiiLpensiilor 
coils, '(’he set most suitable for any 
I articular application may readily be 
selected. 

'riie motor is automatically started 
by means of this device independent 
of the operator’s judgment. This is 
accomplished through the accelerat- 
ing relays or current limit relays 
which operate the contactors to dis- 
connect the auto-transformer and con- 
nect the motor on the line on proper 
acceleration. Overload protection is 
Inrnislied by two inverse time ele 
ment relays which are operative dur- 
ing both smarting and running. Aftei 
an overload they may be reset by 
means of bandies which proiect 
tliiough the panel behind. 

Make Special Delivery 

1'he Farrcdl Foundry & Machine 
Co., Ansonia, Conn., recently, tele- 
phoned to the New York office of 
the Lakewood Engineering Co., Cleve- 
land, requesting the quickest possible 
delivery of a tractor. It was impos- 
.siblc to await delivery from the fac- 
tory, so a machine which with its 
batteries weighed almo.st two tons, was 
taken from the show room, loaded 
upon a dray by means of an elevating 
platform tiuck made by ’ the Lake- 
wood company and delivered to a cart- 
age company. Here it was reloaded 
upon a motor transport truck and 
taken overland, being delivered and 
ready for service within 30 hours after 
the order was placed. 

Prepare Motion Pictures 

A scries of motion pictures has been 
prepared showing the Sulflvan Ma- 
chinery Co.'s plants in Claremont, N. 
H., and in Chicago. Interior views 
of the Claremont foundry show the 
pouring of air compressor castings. 
Various processes of manufacture 
through the stages of machining, as- 
sembly and erection are given. Other 
portions of the him depict manufac- 
ture of different mining machinery and 
the use of this machinery in mines. 
The films were taken by the Roth- 
icker Film Mfg. Co., Chicago. 


Device Cools Gas Arouhd 
Furnace Electrodes 

A device designed to cool the gases 
below the ignition temperature as they 
come from the electric furnace through 
the holes around the electrodes has been 
developed by the Electric Furnace Con- 
struction Co., Philadelphia. When the 
gases pass out through the economiaer,' 
cooled below the ignition teniperaturti, 
no flame is Started and the electrode is 
not burned as it would be by a flame 
of ignited gas playing around it. 

.\s shown ill the accompanying illus- 
tration, the device consists of water 
cooled rings which fit around the elec- 
trode directly above the furnace roof. 

While the gases are insijfc the fur- 
nace, they arc under reducing conditions, 
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DETAILS OF FX^O.NOMIKBK FOB COOLING OASES 
FROM ELECTRIC FURNACB 

and have, therefore, only their own 
sensible heat and no heat generated 
by the oxidation of combustible con- 
stituents. These gases first pass in be- 
tween the electrode and the port hole 
of the roof, and then through a clear- 
ance in the cooling ring and into a rela- 
tively larger chamber, which causes the 
expansion of the gases, thereby giving 
up a krge amount of sensible heat iu 
the gases. This heat is absorbed by 
the water in the cooling ring. From 
this chamber they pass through a small 
clearance, and then enter a very large 
chamber for a second and much larger 
expansion. This chamber is surrounded, 
in the case of graphite electrodes, by 
a thin enclosed cover, which, in actual 
practice, has been found quite sufficient 
to dissipate the heat given^up 1>y these 
gases, and when they Anally pass through 
the temperature is helow ignition. 

It is stated tliat on 3 and 6-too 
furnaces using graphite electrodes, the 
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clccir()<li’ c^iisunipiirm has hccn reduced 
from an average of 30 pounds to from 
10 to 15 pounds per ton on steel by 
means of tlie eronomizer. 

Automatically Releases 
Driving Mechanism 

The mechanical device shown in the 
accompanying illustrations has been de- 
veloped by the Link-Belt Co,, Chicago, 
to provide a pronounced factitr of safely 
ill the operation of elevating, conveying 
and power transmission machiiuTv. It 
is designed to disengage the drive in- 
stantly when the load exceeds a pre- 
determined point. 

The spider /f, keyed to the shaft /?, 
has triggers C invotally mounted on the 
links I), with the eiuL engaging inside 
nolche.s in the rim of the drum and 
rollers A\ The springs li regulated to 
any desired pressure by the atij listing 



KIO. 2— OVKRLOAD RKhRASK WITH IMKTS IN 
POSITION FOIt DRIVINC 


nu^s 11 hold* the ends of the triggers 
on the rollers K under normal condi- 
tions. Whftt the drive is over .stressed 
the compression of the springs will per- 
mit the ends of the triggers to drop into 
the position .shown in Fig. 2, releasing 
connection with the rim F and allowing 


the driven machine to stop immediately. 

The constrtvlion of the device is such 
that it will release whctlier the load is 
gradually or suddenly applied, hut it can 
be set so that it will not trip from a 
jar or shock. It is symmetrical and can 
he assembled to operate in either direc- 
tion. Jt can be adjusted for tension and 



I-M; OVKI.’LOAP uklkask with parts in 
HKI. f:\Si:i) POSITION 


SI t to operate at any de.sired over load, 
rin* inechanisin is entirely enclosed and 
can he packetl with grease for luhiicat- 
ing the working parts. 


The .McLain-farler h'uriiiicc Co., 
(Mildsniitli building. .Milwaukee, recent- 
ly received an order for the installa- 
tion of ,4 second open-hearth furnace 
in the plant of the Aetna Steel Cast- 
ing Co., Lorain, O. This company 
has been operating a 5-ton furnace of 
the McLaiii-Carter type and has made 
numerous record heats, having melted 
5 tons in tw'o hours and 15 minutes. 

The Cleveland Co-Operative Stove 
Co., Cleveland, recently has completed 
a plant addition which includes an 
assembly, japanning and pattern shops. 
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Small Pneumatic Grindera 

Small pneumatic grinders recently 
designed by the Ingersoll-Rand Co., 
New York, and shown iit -the accom- 
panying illustration, are light weight, 
high speed tools running with a free 
speed of 4200 revolutions per minute. 
They are suitable for grinding, buf- 
fing and polishing various kinds of 
work. Both of the machines shown 
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are provided with the same style of 
motor but .ire equipped with dilTcrcut 
types of throttles and handles. 

A special feature of these tools is 
the 3-cyliiider motor which constant- 
ly runs in a hath of oil, insuring 
Inhrication of all the parts. Luck 
of projicr oiling has been one of the 
reasons for grinder trouble :n the 
past. 'J'lie valve is made integral 
with the crankshaft, simplifying the 
dc.sign. The piston and connecting 
rods also arc uniquely constructed. 
Ball and roller hearings arc used 
throughout. The removal of a few 
screws permits the handle to be lifted 
olT and c.xposes the entire interior 
incchani.stri to view for inspection. 

Sfilf-Propelled Trucks 
Reduce Costs 

{C'oncludcd from page 577) 

Ladles of from 5^ to V/j tons ca- 
pacity are erected on skids provided 
with rollers so that if necessary they 
c.an be pushed by hand. The lift 
truck may* be employed to pick up 
both skid frame and ladle and car- 
ry it to any designated point. The 
metal is distributed in hand ladles. 

.After the molds have been dumped 
tlie castings can be loaded in metal 
boxes or on iron bodied trailers. 
Where the volume of work warrants, 
a number of trailers vi^ll prove eco- 
nomical. Much more material can 
be moved in a given time because 
the tractor can pull from five to 
ten times the tonnage a lift truck 
could carry in one load. 

Castings should be routed frqo^/ 
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*tbe eastlfig floor to the car in which 
they are shipped in as straight, a 
line with as few rehandlings as pos- 
sible. Lift trucks and skids meet 
these conditions admirably. By keep- 
ing the castings on skids or on trucks 
they are readily accessible for grind- 
ing or for any other operation and 
can be conveyed to the shipping de- 
partment when finished. If a lift 
truck is used, the skid loads may be 
piled selectively. 

The Material Handling Machinery 
Manufacturers association recently has 
changed its headquarters from 35 W. 
39th street, to 110 W. 40th street, 
New York. Zenas W. Carter is sec- 
retary and manager. 


THE FOUnDEY 
Plan Enlarged Plimt 

It is Stated that present production 
will be trebled when a series of im- 
provements and additions to their plant 
at Kenton, O., will have been com- 
pleted by the Champion Engineering 
Co., builders of electric traveling 
cranes at that place. The foundry will 
be extended and new buildings erected 
for structural steel fabricating shops; 
raw maicrial storage; a tool and jig 
manufacturing plant; a pattern vault 
and steel foundry. Besides these, a 
new power plant of sufficient capacity 
to take care of future power require- 
ments will be built. The present power 
plain will U- retained for emergencies. 

The company has inaugurated a 
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building program whick tnclodes '• 9^ 
houses to be constructed rnimwtialety/^ 
to be followed, by others as cireum*j 
stances Warrant. These houses are t6 j 
be built on^a plot in the center of the.^ 
company’s grounds and will be add ’ 
to the men on the payment plan. A 
company hotel which will also serve 
as a civic center will be built on the 
same property and will form the main 
gaihoriiig place for employes. 

The hotel will at first accommodate 
50 people and will be provided with 
an auditorium 30 x 100 feet, suitable 
for business meetings, lectures, pic- 
iiire show.M and banquets. The base- 
ment will be fitted up as a club room 
wjjth baths, gymnasium, billiard and 
pool tables and bowling alleys. 


What the Foundries Are Doing 

Activities of the Iron Steel and Brass Shops 
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M. D, Drake has purchiued the plant of the 
Hub City Pattern Works. Ceiitnlia. Wuiih. 

The plant of the Union Foundrj'. Korkfonl, III., 
recently wae damufied by Are. 

The UntlUn Foundry Co., South lluim, Midi., 
rccentb puniiased a site for a plniit. 

The plant of the lleniilnistuii Foundry Co., Dallas 
City, Iowa, rwenlly »as dainaged by Are. 

Ttic plant of the Keystone Brass Foundry Co.. 
IMitsbunsh, recently was sllKhlly (lamagi'd by Are. 

ErecUon of an dddltiou to Its plunt, to house 
a roundly and machine sho|i, is be Ins planned by 
the Johnson Bronac Co., New Castle. Pa. 

ContmetH liavK been awarded by the Oiiley Foundry 
Co., Phlludclphlo, for the erection of an addition 
to its plant. 

B. P. Avery k Bona, Louisville, Ky.. have 
been sronied a permit to so ahead with the 
construction of an aildltion to their foundry bulldinR. 

The liOUisvUle Aluminum k Braas Fouiulry. 
Louisville, Ky., recently was liwirpuratwl by William 
0. Bonnie Jr., FJmore Sherman and E. K. Klrwan. 

CapUaliaed at $5000, the Ann Arlxir Foundry Co., 
Ann Arlior, jlllch., recently was Incorporated by 
Thoina.s Kooks and others. 

The South Haven Foundry k Machine Co., South 
Haven. Mich., recently Inervascd Its ’ capital stork 
from $26,000 to $.'>0,000. 

TIm Ervin Foundry k MfR. Co., Adrian. Midi., 

contemplates the erection of additions lo Its 
plant. 

Work has been started on the lection of a 

msehlna shop and foundry for thp Delaware Aluminum 
Co., Mimcle. Ind. 

The Interstate Brass- Mfg. Co., U South Des- 
Plaines itreetr Chicago, plans the erection of a 

one Slid twiKtory plant, 73 x 125 feet. 

The Des Mollies Foundry A Machine Co., 314 
Flynn buUdliig. Des Moines, Iowa, Is bulldlms 

A foundry and ntcblno diop, 180 x 220 feet. 

Plans have been prepared by the National 
Bmko k ttactrfa Co., Milwinkse, for tho erection 
or an addition to its roundiy, 186 x 180 feet. 

Tbo Poithiiid roundly Co,. Portland, Ms., re- 
cently was oiguM with % capital stock of 
$280,D0O, 

Cantraeta liavo boon awarded by tho Ifenchcl 
Wt OOi, Poorli, for ilii enethm of an 
gdditleo to its hmff, 

Ibo plaivt;of flw Omtnl mm »$. Co., edOT 


Odiir a\onue. Clevclrfiul. recently was damaged 
by Are. 

A O'Neill, OR Pui,t .street. Sun Francisco, has 
rduiis r<»r the ercclldii of a plant to l>e cfiulppeil 

as a brass works. 

Tlie plunt of the John Walsmi Mfg. Co , \yr. 
Out., manufacturer of oRrinilturul Implements, etc., 
recently was damaged by Are. 

The Kam-1 Foundry k Machine Co., Aiisonlu, 
Conn , recently took over the plant of the Sey- 
mour .Mfa. Co, 

I'liiiH liave been drawn for J. A. A W Jolly Co.. 
Ilul>oke, Mu.SK . for the erection of a new 

foundry buildlnK. 

ITie Brown & Sharpe Mfg. Co., Providence . R. T., 
expects to have Its new foundry In operation some 
time In August. With new equipment the daily 
ciqmla capacity will total more tlian tUO tons. 

The K<iulpment Mfn. Co.'s new fuundiy which 
has been under construrtlon at Corineaut, 0., for 
some time, has been completed and luu> been 
placed In operation. 

The Atlas Foundry Co , Lyons avenue :uid Cult 

street, Irvington , N. J.. ha.s had plans |trepari>d for 
the erection of an addMIuii to Its plant, .50 x 
75 feel. 

CapUallzed ut $1,000,000. the Xmerlcaii Mul- 
leablc Iron Co. recently was Jncorpnr.itcd In Dela- 
ware by Joiin Dearree. Clarence .\. Southerland 
and W. (i. Bineer ull tvf WilminKton, 

The Waiikesiia Malleable (run Co, Waukeslm. Wis.. 
has been leaued to Ibe t^ciu-ral .Motors Corp., 
according to a recent aiinoiiiicement by lluertel. 

pre.Hldent. 

Hie Norlheni Bruw Fmindiy. Portland. OrcR.. has 
b«‘en ofxanlied by W. C. Hiom, Robert J. (’ray and 
othera, and plans to eutabllsli a foundry end repair 
plant. 

Henry Holder Jr., architect, 242 Franklin 
avenue, Brooklyn, N. V.. la pn'parlne plana for the 
ereetlon of a foundry, 100 x 250 feet. Tlic 

naoM of the owner has been withheld. 

Tbs Boos Foundry, Ine., Chicago, recently* o.‘Kan- 
Ued with $500,000 capital, has taken over the 
plant of ths Hemy Boos Foundry Co. and plans 
tho erscUoo of additions to the plant. 

The W, Mertson Maefahw k Foundry Co.. 

68 teno itiost* Buffib, haa Jiad plaiis prepared 


for the erection of an addition to Us plant, 
120 X 170 feet. 

Tim 1la>‘wood Koimdr>’ Co . IndianapoUs. it- 

ceiitly was liKorponited with a capital stock of 

ll.’j.OOO, by M. E. Haywood. A. II. Cromley and 
Harris Farris. 

CapltaliWi'd at $100,000. the McFadden Foundiy 
•A Machine t'o . Coliimliiaiiu, 0., reivntly was 1n- 

conmreled by W. A. Lyder, M. L. McFadden, a 

W Fonvey. C. Frederick. W. C. McCord aud 

A. F. PouJton. 

H. E. Powell, Fannie H. Powell and J. A. 

.Mulllii!; were named as the Incorporators of tbo 
Sweetwater .Maihlne k Foundry Co.. Bweetwater, TeX., 
which wos recently chartered with a capital atoek 
of $10,000. 

The Dominion Brius Products. Ltd., T^vronto. Opt., 
lias t>een Incorporated to manufacture broM, etc., 
with a capital stock of $40,000. by Thomas B. 

Richardson, room 41. 2 WelUnglon street east. 

Edward A. H. Miirtln, 44 Elgin avenue, and others. 

TIve Kelley Foundry k Machlno Co , BlklM, 
W. Va.. reoeiitly was Incorporated with a eipUa] 

stork of $2.1,000, by Bamual T. Bpeeri, C. ft. 
Hull. 8. II. WatrliiK. D J. Blackwood. J, P, 

Kellej and J. P. Kelley. 

Capitullxed at $3,000,000. the Reading BtoM 
Ca.sttnK Co , New York, reerntly was Incorporated 
with an active capital atoek of $.1,000,000, by W. 

B. l.nshcrni, W. J. T. Moorw and W. T. MofUs, 
r>40 Crown avenue. Brooklyn. .N. Y. 

Tile Copper Products, l,ld.. Montreal, Qua., re- 
cently wus Incorporated to maiiufartura copper, 
brass, etc., with a capital slock of $.$.000,000, by 
Dordwi W. MacDoufiall, William B. S«dl, Janet 
A. Mathewson and others. 

A recent Increase in the capltallwati.'m of IbO 
Clerelaiid Co-npeintlrc Btovo Co . Cleveland, wu 
made to cover the cost of new buildings and 
equipment at its pbirrt. The company now haa 
a foundry, 135 x 1»00 feel. 

A foundry will lie built at Colum>tana, 0., by 
a company wlilch is being formed by Clyde Hoover, 

William Bliaider and F. H. (irove. Th^bulldbig vtD 
be 100 X 12(1 feet, and eastings for rbbber 
machinery will he the product. 

Data, catalogs and ^ InformatlQn rcgaidtai modem 
foundry equipment are desired by ths Dvrego Frandtr 
k Machine Co.. Owego, N. T. It ptam 4|» sfoe-" 
tlon of a rmne plant addHlon, 86 x 78 ISst» so 
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that It ran he extended readtly to 78 x 108 feet. 
Pierre DuviiiAKe is proprietor of the company. 

To provide additional working capital, the Wee- 
tern Fomidry ft MfK, Co.. SprlHKneld, 0, recently 
Increased its rnj)11:il .sluek ftom $10,000 t4) $30,000. 

At present no plunl eiilarttemeiits or equipment 

inirelDisrs are corileinplated. Clarence 0. Lulx la 
secretary of tin.* rrMniiaJiy. 

1110 Kukomo .Malleahlc Iron Co , Kokomo. Iiid., 

lias been orn'iitii/iHl with a rapitui stock of $:i50.U00 
and ploiw are hclnR prepired for Uie erection of 
a niiilleulilc plant, the main hitildlng be 83 
X 300 feet The criulpment mil conslet of two 

J.'i-loii furnaivs with a dally '.iiiacity of 3h tons. 

'llip (h'nrral Motors Coni. )m purchased the 

IJoyloNtowri Auncullii al \Vo.ks, OnylfStown, Pa. 
It expects to en-ct Ihire wll i two years a 

large pl.Uit for the miuiiifucture of Htitumohiles luid 
farm marhinety. Hic General Motors Corp. will 
continue the maniifacturo of farm marhiiu'ry for 

export at the pretiPtit fdunt. 

ImrraslJiK Its capital Moi'k from $100,000 ^, to 
$30(1.000. the AiniM'lean Metal ProdiietH Co.. MU' 
waukee. has ^purchased a (iVi-.'ictc site on which it 
plans to iTcrt a modem foundry. 80 x 220 feet, 
immediately and later erert a roiling mill for the 
rolling of rods, strips, slieet». vie. 

The Kervleo Casting Co. recent ly was mg-m- 
Ized at llKuHdiestcr, 0.. to specialize n the ni.iiui- 
actun; of .sniull gray iron castings. Ttie roumlry 
has been in iiperatlon since l:i.st Kelinwry, dulng 
contnif-l work. OITiccr of the comp.iny Ineliidc, 

R. R liny el t and diaries N. Hirrlst. 

BeCauM* of the needs of Its gn'atly increased 

busmess. Uic Uiislng Foundry ('« . I^anslng Mich., 
recently Increasesl its capltnl from $1.'}().00U to 
$.350,000. lliis will cmilile it to carry larger 
stocks of raw mutorlals and to aecuniulnte the 
products It mamifaclures. fJlen L (hr Is swre- 
iary and genenil mmiager of the cominuiy. 

Work has started on Uie 'Tcctlon of the new 

plant units for ll\c fillbcrt ft Itarker Mfg. Co. 

Hpringfleld, Mass., whlc* will con.sl.st of a 3 story, 
03 X 222-foot recreatior^' hitlldlii;; a slwet^ 
meUl building nddltlon. KU x 181 f'vi, a foundry, 
80 X 400 fact and vaiioiu other structures. Aetiul 
construct inn of the buildings lias been held up by 
the scarcity uf materials and Intior troubles. 

Hie Valley City Machine Works. Grand Rapids, 
Mich., has Increased Its capital from $50,000 to 
$250,000. Tills Increase will be utilis'd for the 
pmposo of developing o new pLint on the site 
purdiased when the company's gray Iron foundry was 

established two yean ago. Tlda Imiirovcmcnt. h»>wi 
ever, will not be made for some lime. An an- 

nouncement will be made laUrr ri'gardlng necessary 
equipment, etc. 

When Its new building is cnmpleled the Amerhsin 
Modilne ft Foimdry Co., 5520 Hecond avenue, 
Brooklyn. N. Y.. will cmphiy 2500 workmen The 
new 5-sioty structure will Im 100 x 100 feet with a 
80 X 60-root annex. The general contract for the 

building bat been let to the II. D. Best Co., 
New York. Equipment will consist of cranes. In- 
dustrial nllway, sprinklers, compressed air. mono- 
rail system, ete. 

The Cuyahoga Foundry Co., Cleveland, which 
was organized recently was a capital of $200,000, 

to momifaciupe gray Iron and semlsteel castings, 
it planning to engage in active business shortly. 
Tbe cempony has a plant, 100 x 180 feet, equipped 
with a 10-ton and a 3-too traveling crone. 
Offistrt of thh company ore: President, John Vlld; 
Ties president, Anton Anyz: treasurer, Charles 
Wodiolee and sccretaiy. Frank J. Opotmy. 

Work boa been started by Uio Dominion Bieel 
Products, Ltd., Brantford, Ont., on the erection of 
a mw pattsiB shop, to toko ears of the Increased 
'‘ demand brouA about by Uis recent completion of 
Iti gray Iron and brass foimdry. Tho foundry 
is equipped ' with o 20-toD olr f umoee used for 

the nmnufocturo of chilled and east Iron rolls, 
close grained Iron costings, etc. It also has 

two eupidts with 0 cspocHy^sr 18 tons per hour 
and on deotrk bnut fmoos of 1000 pounds 
cipadty. 

tbs WestpoK Brut FsoMbr^ Ins., Westport, 
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Conn., recently wss orgahtxed with a capital stork 
of $25,000. of which $10,000 has been paid In. 
'Die rompariy is building a small plant tn order 
to get Into production Immediately, hence cquipnumt 
rrquirciiicrits are small. Uter on the company will 
build a large structure. Tlie building now lii 
couize of ercctiun 1 h iiu the Boston Post road, 
Westport U(f leers of the company arc: Prvshlenf, 
W. A. Selde: trva.siircr. K. Klein, 1802 Second ave- 
nue. .New York, ami sctretary and manager, C. 
Cialg, 170 Wilson street, Bridgeport. Cniln. 

Assets of thu 8tandanl Btctd Ca.Kliiig .4 Co.. 
Cleveland and (Tiicngo. h.xvc licvn ai'«iulred and 
Its llahiUtlcs assumed hy the Inlcrslato Foundr)' Co.. 
Cleveland. This will in^rmit of the expaijflon luid 
ilcveliipinent of the Standard comp.uu’s hiisinvsx and 
the coiiNoIldstlon has heeii ratiflvd by the stuck 
holders of botli companies. The IiitvrHtutc com* 
tuny now l.s engaged In settling accounts of the 
Standard organization and F. B. Whitlock, vice 
prctident and general mamagiT of the company, has 
tills matter in luvnd. A complele announconicML 

as to the plans of the company Is expected to 
1)0 issued hliortly. 

Formed to lake ovit the hujiine^H rerently cairled 
on :is a iixrtnership Ly the Springfield Aluminum 
Plate ft CoKtings ('o . Sprjnglleld. 0 . a company 


FI.FVrUl.K IIOSK. - Flexible steel hose for lii- 
(iuHtrl.ll wotk Is deserllivd In a small booklet re- 

cently puhlishiil by the Sprague Klectric Works of 
llie Genval I'.kctiic Co . .New Y'ork. 

Ui:('(lRI)I.N(i liKVK'K.— 'Hie Glsholt Machine Co.. 
Madison, Wi. U eliculiiLliig a 4-p,igu leaflet in 
ulilcb varloib points of a recording maclilne for 
use ill keeping aeeurale i.ib of the amount of 

time on work being performed, arc pointed out. 

GICl.NDING WilEKUS- -Hie u.se of grinding wheels 
on the Illiiiiciiard surface grindliig machine is de- 

scribed and illiLsirated in a 22-page booklet being 
circulated by the Norton Co , Worcester, Muss. 
Some Interesting data aic given. 

GRAPHIC INMTUUMENTS.— The Estcrlhve Co.. 
Indianapolis, Is circulating a 4 pagc leaflet entitled, 
*‘(;ra|)liic Instruments In the Field of TVansporU- 
tion," In which the u.se recording instruments 

on steam and electric railroads la described. A 

number of charts are given. 

KhKHRlC liRlLUS AND GRINDERS. Portable 
electric drills and grindtrs, Including drills for op- 
eration on both alternating and direct current, are 

described and illiMrated in Uirce leaflets Issued under 
one cover by the illaiidard Electric Tool Co., 

Cincinnati. 

STEEL HOSE. — The Sprague Electric Works of 
the General Electnc Co., New York, has pub- 

llslicd a 20-pago Illustrated booklet In wtileh It de- 

scribes and lllustrales flexible steel boee for use 
In railroad service. Bpeciflcatioiis and oilier data 
are given. 

OXY-ACETYLENE APPARATUS.— Acetylene gen- 
erators, welding Olid cutting torches, pressure regu- 
lators ond portable welding and cutting outfits ore 

described and Illustrated In a 10-page booklet, re- 

cently published by the Davls-BournoDvllle Co.. Jersey 
City, N. J. 

GAB PRODUCER.— Tbe Wellmon-Seaver-Morgan Co.. 
Cleveland, box prepared a 48-page booklet tn whlrji 
Its mechanical gas producer Is described and Blus- 
irated. The booklet contains a number of Intorsst- 
Ing chapters, Including one on operation. Data 
given Ineliides gas analysis. Installation, toUas, etc. 

IIEAATY EQUIPBIENT.— The Wellfflon-Seaver-liorgan 
Co., aevelond, bu published serlea of booklets 
In whleh various heavy equipment whkb It maiui- 
foctures la deserttmd and tUostratad. The equip- 
manl Inclndai: Hoisting and mining midilnarf; 
bydraulls turbines; steel works equipment; eoke oven 
modiliMry; port and termlml oquIpiMBt; spoelal 
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With the some name lias been incorporated. WbllSi 
the product heretofore has been eonflned tn a 
large extent to the making of vibrator pattern 
plates and aluminum pattern costings, the 'new 
orgatilzatiou contemidales production of large work. 
Bii July I the oonipuny moved Into new and 
Ihigcr quariera. Offlms of the company ore: 
Pic.slder)t and general manager, P. A. Parker; secra- 
ury and trea-siiner. W. J. Jordan, and vice presi- 

(iLMit, f. K. Hook. These men with U. S. Slmon- 

illMger and W. Ream compose the board of directors. 

With headquarters at 204 Medford building. 
Akron, 0.. the National Furnace ft S1.ove Co. has 
been organized with a ixipltal stock of $350,000, 
and plaim tho erection of a plant at Ravenna, 
D The plant will consist of a foundry. 82 x 121 

feel, with a capacity of 50 complete furnace 

costing dally; tin shop and office building, 82 x 
lUU feet, and other structures. Because of the 

scaralty of homes the company also plans to 
erect houses for its employes. Officers of the 

company arc: President and general manager, George 
llviricke; vice president, C. 0. Earnest; scere- 
lai) -tTe.x.viircr. II. 11. Montis: general sales man- 
ager. V W. Jaeger, and general superintendent, 

R. W Mizner. Work on tJie erection of (lie plant 
Is ext>ectp(l to be slarti-d aliowl Sept. 1. 


cranes, ruljlier nmciiinery and coal and ore handling 
iauchmc4>. Thi' llhistralions show the various ccjulp- 
menl at work and line drawings airompatiy each 
halftone Illustration 

TRUING l)I.VM0ND.S The Norton Co.. Wor- 
cester, Mass., has published an illustrated booklet in 
which commercial diamonds for truing grinding wheels 
are dcHcrIbed. Origin, classification, color, quality, 
shapes and sizes of th(' stones and other details arc 
given. Including the method of setting and suggestions 
for their iise, etc. 

POWER TRANSMISSION.- -Tlic Fairbanks Co.. .New 
York, has published a cloth-bound book lii which 
various C(|ulpment handled hy the company's power 
transmission division, is described and illustrated In 
a clear and concise way, Hihlcs and speclflcatlons, 
which act as an aid to purchasers In determining 
their requirements, are given, as well os sugges- 
tions for installing the various equipment. 

OIL CIRCUIT BUEAKIULSi Tho Westinghouso 
Electric ft Mfg. Co., East Pittsburgh, Pa., has 
Issued a number of leaflets in which oil circuit 
breakers are described and illustrated. Both appli- 
cation and distinctive features of tbe various 

breakers are dlseuaxed. Each leaflet contains a 
table, giving an outline of maximum current, volt- 
age and intcrnfliting capacity ratings. Some of the 
circuit breakers described handle voltages u bigb 
ok 25.00U and are rated as high oi 23.000 am- 
peres. They are for Indoor service, either manu- 

ally or electrically Operated, with full automatic, 
nonstop, single throw control. 

INDUBTRl&L LIQUTTNG.-Tbo Copper H^ltt 
Eleetrle Co., Hobokn. N. J., Is circulating a booklet 
containing t number of Ulustratlons showing Industrial 
lighting insullatlons. The InstaUatlon Inelifds tbON 
at the plant of the American Radiator Co., BayonM, 
N. J.. showing UlumtnstloD In the naval gun shop; 
the sbeU plant of the B. W. "Bliss Co.. Brooklyn. 
N. Y.; tbe ordnance section of Dodge Bnt., DtUott; 
the morhlne section of the Qiaaplen Bpirk Plug 
Go., Toledo. 0.; the ereeUng slsle it the plant of the 
Liberty Blechlne lOol Co.. ' HOnOtoq. 0.; the main 
alele of the plant of tho Otndqnntl' naner Co.. 

Ctnelnnotl; the screw ^mokliig macbtim dcpirtaMit of 
the FheoU Mfg. Ccl, Ghteoge; the tool room of the 
CmelmiaU MlUIng MesUne to.; the eimlne testhm 
room of the Wlttro^lind Oe.. TOlede, the 

•Bmmbllfli depsitment of thi kmf» Os., MOwmlkie, 
and n number of olhem 'Indudliig these* nt metqs 
planti sod textile mUlK 
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How Glass Factory Molds Are MMc 

Tke Peculiar and Severe Treatment to which These Molds Are Subjected Makes 
Their Successful Production a Metallurgical Rather Than a 
Purely Mechanical Problem 


BY PAT DWYER 




J-ASS is one of the^ best 
known and universally used 

substanrcb of the present 

day and yet the methods of 
Us production and manufacture are 

practically unknown except to the 
people directly engaged in the in* 
dustry. 'I'lie same is true of many 
manufactured articles whirli make our 
modern civilization possible; hut 

while many of the.se things arc tlie 
result of modern processes and hi' 
vei>tioiis and therefore in the natural 
order of things, arc more or less of 
a mystery; the nianufaclure of glass 
for ornament and use d.ites back to 
the days when the ancient Egyptian and 
Babylonian civilizations were flourishing. 


According to Pliny the discovery 
of glass w'Uh acctdenlaL A parly, 
having built a lire of sea w*ecd on a 
sandy beach, was siirprLsed on raking 
over the ashes in the morning to find 
a fused, .solid and semitransparent 
lump of material. Articles made of 
glass were familiar to the ancient 
(ircoks and Romans and speciniens 
found in the rnius of Pompeii and 
Ifcrculaiieiim bear tniite evidence that 
the inhabitants of tho.se unfortunate 
cities were acctuaiiited with its man- 
ufacture and use. 'I'lic beautiful and 
artistic creations in glass for which it 
was famous hclpid lo spread the rcpnla- 
lion of Venice and the immense, artistic 
and beautiful stained glass windows 


I)1accd in some of the great Europeati 
cathedrals in the middle ages still re- 
main as monuments to the patience, 
art and skill of the master craftsmen 
who flourished in those times. ^ 

'I'hc mixture of materials and the 
methods of melting glas.s have under- 
gone practically no change in recent 
years, but the manipulation of the 
molten glass into various commercial 
shapes has been highly developed. 
Mechanical methods largely have 
perseded early processes where Sue* 
cess depended altogcthcf^ on the 
and training of the operator's 
iiiifl eyt'. A great deal of artistic 
glass still is made by liiglily skills 
mechanics or more properly sprakingj 
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wall at a convenient height from the • 
floor and each one of these openings 
communicates on the inside with a sim* 
ilar opening in the side of a fireclay 
pot in which the molten glass is con- 
tained. 

From a foundry standpoint, the 
pots are charged in practically the 
same manner as crucibles for melting 
metal and the analogy holds good 
throughout, for after the charge has 
melted, it all is withdrawn before a 
fresh charge is added. About 75 per 
cent of each charge is made up of 
lieu material consisting of sand and 
small quantities of other ingredients 
which are added to produce different 
(jualities and forms of glass. The 
other 25 per cent is made up of 
hioken gl.i.ss which corresponds to the 
scrap, sprues and runners in a foundry. 
The number nf pots in a furnace 
varies and depends, like the size of a 
ciij>ola in a foundry, on the volume 
of business done by that particular 
factory. The pots are never allowed 
to cool but rim continuously until 
w orn out. 

A roiihidc ral)le tpiantity of glass .still 
is gathered by hand and blown into 
shape either with or without the use 
of molds, bill the great bulk of glass 
made today, whether blown or pressc-d, 
is formed in cast-iron molds. When 
glass is blown, the air from the work- 


artists; blit the great bulk of inami- 
factured glass is made by macliincry. 
This is true particularly of America 
and the countries supplied w’illi Amer- 
ican machinery where tlie presse<l 
glass industry lias been brought to a 
high stale of pcrfecliou. 

An idea of the volume aud scope 
of the glass itulii.slry in the ITiuIimI 
States may be gained from a recent 
bulletin issued by the United Stall’s 
geological survey in which it is stated 
that 2,172,887 short ions of glass saiul, 
having a value of $4,20*^,728 were pro- 
duced in this country in 1*)18. 'riw 
resources of the United States m 
sand suitable for making the more 
common kinds of glass are great. 
Twenty states produced glass sand in 
1918 and deposits occur in other stales 
in numerous localities. However, llic 
great bulk of the sand used in the 
glass industry in the United Slates, 
or approximately *)3 per cent, is pro- 
duced in six stales which in the order 
of produclion are: Illinois, Pennsyl- 
vania, West Virginia, Missouri, New 
Jersey and (^)iio. Pennsylvania, West 
Virginia and ('>hio, in the order named, 
hav^ the largest number of glass fac- 
tories • bemuse they have cheap and 
abundant natural gas for fuel. The 
producers of glass sand in Illinois 
and Missouri must sell their product 
at a low initial price to compete with 
producers in the states just named. 


(‘asi iron pla\s an in'«*ignilicant part 
ill ihe furnaces .iiid .'ipiilKiiices used 
for melting the glass, lint in the 
manipulation of the material after it 
has been melted the various tools, 
inai bines and molds made of cast 
iron may safely he credited with the 
present tremendous volume of the 
glass industry. 'I'he furnaces in which 
gl.iss is melted an* built of firebrick 
in the shape of a ver- 
tical stack coinpara- 
livelv large at the hot 
t<»in and tapering 
sharply and steatlily 
toward the top. 
number of openings 
are provided in the 


man's lungs or compressed air is tiscd 
to form the core or inside shape oi 
the .irtiele, while the cast iron mold 
simply forms the outside surface. In 
making pressed glass articles, the 
mold is in two parts and forms both 
the inside aiicl outside of the object. 
The upper part of the mold acts as a 
plunger determining the thickness of 
the glass walls and lorcing the glass 
into ali the impres- 
sions in the outside 
wall the mold. Since 
il is essential that the 
plunger can be re- 
moved after it has 
performed its function 
it follows that only 
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iri(! I PLASUitt OP VAIllS IS VSKO KXTES' 
SIVKLY POK MAKINC: CLASS PACTOIIV MOLDS 
- IT CAN BE MAVIITLATKD EVSILY 


shop has its . own standard mixtures 
which are as nearly the same and as 
few as possible to cover a. Riven 
range of work. a\ii iiuiniry conducted 
recently by The Foundry revealed lhat 
there is no iinaiiiniity of opinion 
among the dilTercnt foumlrics pro- 
ducing molds in which glass is to be 
blown or pressed. Any jobbing gray 
iron foundry is willing to lake on 
an order for some of this work and 
then pour the eastings, as one found- 
ryman expressed it, “from onr regular 
vicinity of the machine .shop which 
has the order for supplying molds. 
mlMure.’’ This regular mixture varied 


from a metal laying a silicon 
of 2 ,S 0 per cent in a light jhachihlii^ 
shop to one running less thtfn 1 Pfi* 
cent in a plow shop, which wotM ptfh 
duce widely differing metal$» . ' 
Many different materials hr.vd be^n 
tried in the manufacture of glass fac- 
tory moldvS, but none of them equals 
cast iron. The ideal mold must be 
hard .enough to take a high polish 
and to resist the constant scouring 
neces.sary to keep it , in good worldng 
condition; and still be soft enough 
to permit the inachinisit to tool adjd 
finish the face at a reasonable cost 
'fhe same coiulition prevails to 
certain extent in the manufacUire of 
molds for rubber tires and the same . 
measures practically arc dbserved to 
attain the desired results. The face 
of the mold in both cases is poured 
against a chill and in *>01110 easfs 
where the amount of gla.ss factory • 
work on the floor seemed to war- 
lant, special chargCvS have been made 
up to pour it. At least one foundry 
claims to get superior molds from a 
scmistcel mi.\tiire while another which 


certain sluapes can he made by this 
process. As ill foundry, w'urk ingenious 
mechanical devices arc employed to pro- 
duce complicated shapes which at a 
casual glance would be deemed im- 
possible of production on a jiress. 

'riie flat, iron plates on which hand 
wrought gla.ss, plate and w^indow gla.ss 
are manipulated require no special 
commciU other than lhat they must 
be planed absolutely flat and accurate, 
but the molds in wliich glass is blown 
or pressed call for the highest type 
of skill and patience on the part of 
the. machinist who finishes them. All 
the larger glass factories maintain 
their own mold finishing shops and in 
addition to these many shops in the 
principal glassmaking centers are de- 
voted to this class of work exclusive- 
ly. Their work is by no means con- 
fined to the shops in their immediate 
vicinity but as in the case of some 
of the famous American i||^chines for 
which the molds are Intended, their 
orders come from every country in 
the world where glassmaktng machin- 
ery is used. 

The creative spirit which brought 
some of these almost human machines 
into existence and the high degree 
of skill necessary to finish tlie molds 
seem to have stopped at the door 
of the machine shop. At present 
there arc no foundries devoted espe- 
cially to the production of glass house 
molds. Such castings generally are 
made in some jobbing shop in the 
It is well known that every jobbing 


rra. 5--AN ASSEMBLED MOLD FOB MAKING THE AUT03kH)B!LK IIRADLIGHT WHICH IS 
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KKAUY FOlt SHIPMENT TO THE MACHINE SHOP 


0— B0Tn.K MOLDS CHIPPED AND CLEANED 

does a considerable amount of this 
kind of \vork uses charcoal pig iron 
in the mixture. 

The siipcriiittMidont of one glass 
factory frankly stated tliat he was 
disappointied in the qtiality of most 
of the molds received. This factory 
maintains its own hnishiiig shop, but 
as in the case of dtiicr factories places 
its orders for castings with any shop 
that is willing to take them. He 
pointed out that in many cases this 
is an absolute necessity because fre- 
quently they receive orders for glasj 
goods which must be delivered on a 
certain' date or the order forfeited. 
U then is a case of getting tlie mold 
castings in the shortest possible time 
and the foundry which promises the 
quickest delivery gets the order. Ho 
$aid that it is not a question of rost 
either with his company or any other 
with which he is acquainted, they arc 
perfectly willing to pay a premium to 
secure satisfactory molds; but so far 
have* been unable to do so. 

For various reasons none of the 
glass manufacturing companies, as yet 
has seen fit to operate its own foundry, 
but at the present time one of the 
largest seriously is contemplating llie 
erection of a small foundry in whicli 
to carry on a series of oxi)erimonts 
tf. determine just what is the most 
sativsfactory iron for glass bottle 
mofds. The molds are subjected to 
many sc^e tests and it is only 
n.-itural to suppose that a special iron 
developed to meet these conditions 
would be a dividend paying invest- 
ment. 

When in u^e glass molds arc kept 


ah nearly as pos.siblc at a uniform 
temperature of 300 degrees Fahr. If 
they arc used while at a lower tem- 
perature fish scales or l»listcrs arc 
formed on the surface of llic bottle, 
while if tht\ become much hotter the 
molten glass adheres to the face of the 
mold. The molds are swabbed lightly 
with crude oil at frequent intervals. 
The frequency of this ireutment varic** 
according lo the size of the bottle, but 
ill general it may l)e said that one 
application of oil is sullicient for the 
lilowing of from 20 lo 30 bottles. The 
c 11 .seems to perform the same func- 
tion in the iron molds that coal dust 
does ill a sand mold for an iron cast- 
ing. ll makes the f.ice of the mold 
smooth and shiny. 

Constant use of the machine operal- 
ill!' these bottle molds soon would cause 


f 

tnp molds to become rc4. bot and there* 
fcrc useless. To obviate ^ suc)i ^ con- 
tingency, an air jet condecti^ to the 
central air supply is located over the 
opening in each’ mold and may be 
regidated to blow cold, air into each 
mold on its passage between fuU and 
empty. 

Some years ago, and even yet in some 
places where liottles are blown by in- 
dividual workmen, artificial cooling of 
the molds was not considered necessary. 
F.ach workman was pr 9 vidcd with two 
duplicate molds and by * using them 
alternately he was enabled to maintain 
the proper temperature. Each work- 
luan gathered his own glass and blew 
the bottle. His helper attended to open- 
ing and closing the hinged mokls. 
These old time bottle blowers worked 
at a remarkably swift pace but have 
been nearly all displaced in reccm 
years, by one of I wo types of American 
liottlc blowing machines which prac- 
tically have revolutionized the bottle 
blowing industry. It is conservative^ 
estimated that each machine does thi* 
work of nine men, besides doing ii 
btllcr, cheaper and more nniforml>. 
The machines are automatic and per- 
form every operation in the formation 
I I a bottle from sucking up the glass 
from the pot to depositing the finished 
bottle on a conveyer bell wliicli carrier 
it into the lehr or oven where it i.^ 
annealed. The capacity of the machine 
depends on the shape and .size of the 
particular bottle on which it is operat- 
ing hut for an illustration it may be 
said that it is capable of turning oui 
.''flOO quart milk bottles in a 9-hour day. 
On the large size bottles the molds are 
single but the molds for small bottles 
are double, that is, each unit contains 
two molds and therefore the output 
of the machine is doubled while work- 
ing at the same speed. Triple molds 
are under consideration at the present 
lime. 

Typical patterns tdgether with the 
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chilK used for making Imitlc molds aic TIu* chilU in some shop'; are uilcd, l)ul ni'-iaiurs. Tlic lalicr is a pariiaiUrly 

sliown in iMg. A pile (»f oasiiius tlio popular pradico is to give them u ifiivcnient meclium lor Wtiring; fcpW/^ 

made from the se p;Ul»Tiis i" shown in light coal c»l‘ hlackwasli and dn them diirlicai*! from sample pieces .siihinitted ' 

l'*ig. h and a iloor of inohK iead> i » in the oven heltji'e using. as patterns. In many cases it solves, 

pour is shown in Fig. /. .‘\ close rp 'riie snialler chilK like those sliown l)»e prohlein of making iiUricatc core- 

\lt*w of one of the molds shown iii in Fig. 2 are solid; hut laiye ones as l i xes and maintaining an even thick* 

Fig. 2, in which it will he noted thru illiistiaicd at ( in Fig i are lightened ne'*s of mrlal throughout the walls of 

the casting is all in the copt*. ( n tlie lowt r side. The tirm ilnll as thr (Usired casting. In the pattern 

molds on this paiticniar Iloor arc math' applied to ihc^e devices is rather mi'- shown at Fig. 1, plaster has been 
on a pncnmafic joll-sqiuv’zer hut ni leading inasimich as thev arc not used to increase the size of a wooilen 

many shops they are rammed hy hand expected to (hill the face oi the casting, paiiern fioin a 12 to u 
either on a heiwh or on the Iloor. In 'I'he entire inteji<ir fare of these molds Al (/, in the same figure, is shown one* 
the mold shown in the illustration, tlie has lo l>c machined all over, n process half of a ca.sling for making the mold 
ct»pe part of the (hisk is set on the o: course which wouhl he manifc'lly m which the globe in lh©» center is made, 
niachinr first, lillcd with s.in<l ami iinpos.sihle if the iron was chilled in In all juc.ssed glas.s work and in the 

jc-ltcd. It then is turned over, (lie drag ihc proper sen.s^* of the word, tliat is majority of Mown glass olijccts there 
s( I on, filled with .sand and s(|iu‘ezcd. if the carbon was in the comhiiUMl i*'. a . well defined scam or seams iiuli- 
Tlic drag is lifted olT first ami placc<l form and tin iron in the condition eating the joints of the mohl in which 
(ui the floor, then the pattern is drawn kr(»wn in the Intindry as ic/nVr iron. tbe object was made. In the globe 

out of the cope, after which the risu Wood is used both fnr p.iitorns and ^hown in the illustration and all similar 
and gate are reamed (uit. The c(»re .1 vnrehf»\es, except in cases vjiere there goods there is no scam or mark to 
Fig. 2, lo form the rece.ss at the bottom, is a great deal of intricate detail work dicate that they were Movvo in a joints 
and the chills B then arc placed in the : rd ornamentation to bo rcpioihiced. mold. The explanation lies in ihc man-' 
drag after which the mold is closed. Plaster of pari.s is substituted in such ncr iu which the gla^^s is manipiilatect 
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while it is being blown. The mold is 
pitinled with oil and then dusted lightly 
with fine apple wood sawdust. While 
the blowing is going on, the blow pipe 
to which the glass is attached is slowly 
totaled to impart a horizontul motion 
to the globe. The sawdtii^t acts as a 
liiffcr, cushion and lubricant, all com- 
bined and the result is a globe which 
"does not ^how any sign t>t a nai 
joint. One application ot oil and 
(Inst generally is sufficient for approxi- 
mately .''O operations after which a 
iresh coating is applied. 

.'\ curious factor of gla.^s, particu- 
larly pressed glass, is that the quality 
and degree of finish on the face of the 
mold is directly reflected in the prod- 
uct. A ^mold made of hard dose 
grained iron, having a smooth and 
highly finished surface will produce 
glass good.s having a much better 
appearance than molds made of a 
softer grade of iron. Furthermore, 
since the molds have to bo scoincd 
at frequent interval to remove the 
scale wliich forms as a result of icsing 
(»il on the face, the molds made of a 
hard grade of iron wdll give much 
longer service than those made of a 
comparatively soft grade. 'I'lio molds 
arc held to dose limits as to size and 
when these limits arc exceeded the 
mold has to be scrapped irrespective 
of whether it is in good workinu con- 
dition or not. 

Preparing Graphite for 
Foundry Facing 

The Canadian (Iciiartmenl of mines 
has issued a c(.miprehcnsive pamphlet, 
by Hugh S. Spenre, describing the 
production and uses of graphite. On 
the subject of foundry facings, Mr. 
.Spence says: While different mate 
rials are used for this purpose, includ-' 
ing talc or soapstone, carborutidum, 
and various forms of carbon, such as 
sea coal, charcoal, coke, gas retort 
carbon, etc., graphite is tlic most im- 
portant of the facing materials for 
mold surfaces, and large quantities 
arc used in foundry work. Prac- 
tically the only market for the low- 
grade dust graphite from the refining 
milks, which contains betw-een 40 and 
60 per cent carbon, is the foundry 
facing trade. 

The preparation of graphite for 
facings, apart from the preliminary 
drying and crushing that may be 
necessary when the raw material is 
Krude ores, such as Korean, Mexican, 
etc., and which are not required in 
the (iasc of mill dust, involves grind- 
ing Jn tube mitts, the product from 
which ti air floated. 

Inasmuch as graphite possesses no 
adhesive property, it is necessary to 
add a proper bonding constituent to 
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it when used as a facing Cor mold 
surfaces. This binding material is, 
usually, of a clayey, refractory nature. 
The binder absorbs a. certain amount 
of moisture from the mold, and this 
holds the facing in place; and when 
the clay is calcined by the molten 
metal, the facing is rendered some- 
what porous, thus allowing the exit 
of moisture and occluded gase.s. 
IVoper proportioning of the graphite 
and hinder i.s important, since, if there 
is too much of the latter, peeling be- 
comes difficult, and if too little, the 
graphite runs before the metal flowing 
in. 

Ill applying graphite to green sand 
molds, it is usually dusted on and 
then slicked off with the tool, or else 
nibbed on with the hand and the 
excc.ss blown away. It is also laid 
on with a fine brush, care being taken 
not to disturb the ‘sand surface. 

For dry sand work, the graphite 
is applied wet, in the form of a wash, 
the liquid used being inolas.ses water 
c.r some other solution containing 
\ cgotable substance possessing adhe- 
•ive qualities, .such as tin* wasti* liquor 
lioin pulp milks — gliitrin. The graph- 
ite is usually mixed with fireclay, ?ikI 
a .s>'rii))y mixture is obtained which is 
applied with a swah. 

With regard to the grade of graph- 
ite best adapted for foundry lacings, 
the best results arc obt.dned by the 
use of high grade flake 'I'his niate- 
lial may be adulterated ron.siderably 
and yet be better than the poorer 
varieties of graphite, .'soapstone, coke, 
aiitliracite. and even bituminous coal 
arc often ground up with graphite in 
order to cheapen the mixture. The 
jireparatioii of proper specifications, 
based upon reliable tc'*ts, is one of 
the urgent probltnus of the foundry. 

In the manufacture of foundry fac- 
ings, more graphite is utilized than 
in the making of any other article 
in common use, with the exception of 
(.rucihles. 

Deep Etchings of Steel 
Reveals Defects 

I'lie method of deep etching steel by 
means of concentrated acids was 
stiulieti^ by the bureau of standards 
and the details of the tests arc given 
in technologic paper No. 156 of the 
bureau. It was found that the choice 
of acids is of minor consideration pro- 
vided the acid i.s concentrated enough 
to produce a vigorous action. The re- 
port* says that the metallographic 
features of steel revealed by deep 
etching are of three general types; 
Chemical inhomogenetty, mechanical 
nontiniformify, and physical discon-* 
tinuities. Chemical inhomogeneity, 
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usually the result of seknsgatlopi 
itself by a more yigoft»iu\tfough«iiw 
and pitting of the iiu^ure portions 
Sulphides and other - idclosttres' are 
rapidly dissolved ^nd the resulting pits 
are then deepened and widened. 

Steel which is not mechanically uni- 
form throughout because of the pres- 
ence of initial stresses, which may be 
the result of previous mechanical work 
or of too vigorous quenching during 
heat treatment, will split when deeply 
etched, provided the stresses are of 
.sufficient magnitude. Commercial 
bearing balls of different types were 
used to illustrate this feature. It was 
shown that this tendency to crack 
upon etching may be eliminated by 
.suitable heat treatment. The behavior 
of steel, in this respect, is identical 
with the corrosion cracking of brasses 
and bronzes. 

riiysicaJ discontinuities, such as in- 
ternal fractures, etc., which may exist 
in steel, are revealed by deep etching. 
The acid serves to widen and deepen 
these discontinuities within the metal. 


Incorporate New Company 

The Midslatcs Engineering Co. re- 
cently has been incorporated with of- 
liec.s in the Westminster building, Chi- 
cago. to engage in industrial power 
and plant engineering. J. H. Milliken 
will direct the equipment and commer- 
cial division while the engineering 
work will be in charge of R. J. Gaudy, 
president. 

Start Nitro Plant 

The Central Foundry Equipment 
Co:, which purchased a plant site in 
Nitro, W. Va., in March, has .started 
operations. The site purchased by the 
equipment company, which is a branch 
of the Central Foundry Equipment 
Co., Columbus, O., is part of the 
government reservation and comprises 
about ten acres.' The principal build- 
ings include a welding shop, black- 
smith shop, pattern shop, foundry, ma- 
chine .shop and assembling department. 
Officials ^f the company wh& are 
now at Nitro arc W. C. Chatfield, for- 
merly connected with the Kanawha 
Mfg. Co., foundry superintendent, T. 
S. Softly, formerly with the London 
Scottish Engineering Co. of London, 
England, superintendent of the ma- 
chine shop, and J. W. McDowell, office 
manager. 

The Brunner Foondryi'fll Machinery 
Co., Pern, Ilk. :«ie WltW: Hfg;.: Gp., 
Mendota, 111., amd titie , 
pressor & Pump Co., Chicago, recently 
have *l>een consolidated' as the Uimdie;' 
Mfg. Co., Peru. 



Oiemical Reactions in the 

Hetglit of Ftt^ Bed.Petennmes Whether Au Available Heat le Secured from the 
Fuel — 'Air Vdtume Inatead of Air Presaure Should be Meaeured-^ 

Low Bed Cause# Oxidised Iron 



© HE cupola is conceded to be 
the easiest and cheapest 
melting medium for cast 
iron. It is the apparatus 
universally used (or converting exact- 
ly proportioned mixtures of pig iron 
and scrap into highly superheated 
molten iron for pouring molds. Much 
depends upon coiivcrtirg the metal 
' charged into the cupola into service- 
able molten material, and the slightest 
deviation from standard practice may 
result in higher losses, particularly if 
much machining is done. Therefore, 
it is obligatory to provide for con- 
scientious weighing uniformity in 
the sc<iucnce and distribution of 
the items making up the charges, 
blast regulations, etc. The first 
detail to watch is the height of 
the fuel bed. This should not 
only he kept at a proper height, 
hut should remain level iH rough- 
out the heal. Jts height is a 
function of the metal and fuel 
proportion being charged, the 
blast remaining constant. The 
Mast volume is most important, 
as will be understood from the 
following: The oxygen of tlic air 
blown into the cupola combines 
with the coke and evolves the 
heat ncccssaiy to melt the iron. 

It is essential that this com- 
bustion of the fuel be as com- 
plete as possible so as to con- 
vert the carbon into carbon dioxide 
gas. A pound of carbon in the fuel 
will yield 14,500 heat units when 
burned to carbon dioxide. How- 
ever, this gas is able to unite with 
incandescent carbon and form an- 
other gas called carbon monoxide, 
and if allowed to do so by having 
too high a bed, the heat utKts pro- 
duced by the pound of carbon in ques- 
tion wilt diminish to 4400. The other 
10,100 heat units are lost by being 
locked up in the new gas which later 
b^tns as it is met by the air drawn 
in at the charging door. Thus about 
two-thirds Of the available heat of the 
fuel will be wasted and. dissipated 
in the atmosphere if complete coni- 
bustioii d0«9 not iiske place in the 
cdpota. This. ma^. it ixnpbi^nt to 
have the proper height of bed to get 
the Maximum of carbon dkixidit and a 
minimum of Carbon monoxide^ , thus 
. proddeing tjhe .highest temperature 
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with maximum bii per- heat m the 
molten metal produced. A further 
point is that this position of the bed 
also means the practically complete 
utilization and elimination of the 
oxygen of the blast, and avoiding the 
dangers of oxidized metal for pouring 
the molds. 

As the blast passes through the 
tuyeres it goes inward and upward 
through the coke bed, oxygen being 
used until all of it is combined, cither 
with the fuel or with the iron or its 
metalloids. With a steady si ream of 
air, the velocity of the gases formed 


C orrect mpola practuc u rcspottsihlc 
for quality in the iron melted for cast' 
iiujs. Further the correct proportioning of 
coke and iron consenrs coke. I hcrefore, it 
is essential in producing first class castings 
7vith a minimum afnount'of toke to knoiv 
what constitutes sound cupola practice. Some 
foundrynen have found the most economical 
zcay to operate their cupola hut there are 
many who could improve on their melting 
process. This abstract from an article prc' 
seated by Or. Richard Afoldcnkc at a recent 
meeting of the Southern Metal Trade asso- 
ciation, held at Atlanta, giving as it docs 
the theory as well as the practice of melting 
in the cupola, offers a system for comparison. 


within, the bed will remain constant, 
and hence it is possible to adjust' thc> 
bid height to be right for a given 
.set of cupola conditions. That is, 
once the proper height i.s know'ii, it 
can be kept at that point by seeing 
that the intermediate coke charges 
just replace the upitscr part of the 
bed consumed, provided the blast 
volume is not changed by meddling 
w*ith the regulation of the blower. If 
the blast volume i$ adjusted prgperly 
to the diameter of the cupola inside 
the lining, it wilt be normal within 
high and low points incident to the 
interior conditions at the end and the 
beginning of a heat. Thus, with a 
cupola 54 inches diameter inside the 
lining, there should be 10 tons of 
iron melted an hour. This means 
that as 30,000 cubic feet of air are 
requiri^ In melting a ton of iron, air 
must be put through the cupola at 
the rate of . 300,000 cubic feet per 
hour, 5060 cubic feet per • minute. 


The number of revolutions per min- 
ute of the blower can then be fig- 
ured. After the correct number of 
revolutions per niimite are established 
for the blower, its speed should not 
be clianged from beginning to end of 
the heat. 

Forcing the cupola by blojving in 
more air means a higher gas velocity 
in ihe bed, which must therefore be 
made higher to get the ideal melting 
I>obition. The uncertainties within 
the cupola .are increased under such 
lorced cuiiditioiis. Therefore, it is 
not pood iiraclicc to force a cupola. 
Tl Jiccessary either the heat 
should bo lengthened or the 
cap.'U’ity of the cupola should 
he riugincntcd by increasing the 
dianieler, if possible. On the* 
other hand, by decreasing the’ 
i)Iast volume below normal, the 
velocity of the gases within the 
cupola is reduced, and unless the 
bed is lowered there is danger 
of the foriuatioii of the previous- 
ly uuMitioncd carbon monoxide, 
with loss of efficiency in the 
melting operation. The ten- 
dency of the blast i.s to hug the 
lining and leave the center of 
the chargc.s only partially af- 
fected, thus heaping up a cone 
in the center of the bed and 
causing irregular melting, .The 
cupola should he operated at full 
capacity and, if the iron comes 
too fast, the blast should be com- 
pletely shut off periodically ta stop 
melting long enough to allow dis- 
posal of the molten metal It is nec- 
essary to open one of the peep-holes 
in the tuyeres at least partially to . 
prevent the gases from hacking 
into the blower, with disastrous con- 
sequences when again starting to melt. 

An easy practical way of determining 
the height of the bed is available to the, 
foiindrynian. He should leave the tap 
hole open and count the time from blast 
on to first iron as it runs over the 
spout. This should not be less than 
8 minutes nor more than 10. The 
drops of metal passing the tuyeres 
should be seen in about 6 minule.s. 
The bed charge is adjusted from day 
to day until these figures are obtained, 
and the result is the correct bed 
height, which with properly regulated 
blast condltious, should be about 24 
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inches above the top of the tuyeres, 
of which there should be hut one 
row of proper size: 

'I'he next i»oint to watch is that the 
height of (ho bed reinaiiis normal. 
As the metal c1iar|;os molt, the top of 
the bed is burned away, to be re- 
placed by the next ch.irRo r)i‘ roUo. 
It is evident that it too imich of the 
bed burned away, the ideal condi- 
tions of the gases and teniperaliires is 
upset, and the melting operation be- 
comes inefficient. < )n the other hand, 
with too low a lied, the result is 
worse, i^robably a drop of 4 inches 
ill the bed while melting a charge of 
iron is a good average*, -oid hence the 
intermediate coke charges should he 
just 4 iiiche.s iu thickness to make up 
for this* drop. 'I'his gives the es.sen- 
tial of the size of the charge of metal 
111 any cupola, namely, that it he such 
as to require the coinhiistioii^ of a 
4-iiicli layer ol coke to melt the 
charge completely. Since under ordi- 
nary conditions of charging, it takes 
a pound of coke to melt 10 pounds of 
iron, a 4-iiU'h layer of coke weighing, 
say 2(X) poniid.s means a metal charge 
of a ton for that particular cupola. 
The mistake of using a double first 
charge of metal is easily recogni/ed 
from what has been stated, for the 
bed is reduced not 4 inches but 8, 
in melting this double charge. Then 
the subsequent coke laye r of 4 inches 
will bring the bed back only part 
of the way. The laps will he hot 
and cold alternately, and the castings 
from metal melted al the end of each 
charge will be damaged by pin holes 
and excessive shrinkage. livery case 
in which the use of a double weight 
on the first charge has given satis- 
faction will be found on investigation 
to have been the result of an extra 
high bed. An unnecessary chance is 
taken under the mistaken impression 
that 80 large a quantity of coke, on 
the bed should caic for an extra 
amount of iron on the first charge, 
whereas the real fact is that proper 
and safe melting conditions are only 
to be had in the upper 4 inches of 
the bed. Below the tuyeres the bed 
simply acts to support the colninn 
of charges of the cupola and the 
spaces bctw'ecn the coke arc filled 
with molten metal when it is col- 
lected for tapping. 

Proper Melting Rates 

The melting rate and heat condi- 
'.tion of the metal during the run is 
the best guide to the height of bed 
after a‘ proper start. Observation of 
the cutting action in the lining indi- 
cates whether the bed has been of 
the proper height. The patching re- 
quired should be confined to a zone 
less than a foot wide and not too 
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low down. Adjusting the termediatc 
coke charges from 10 to 1 to perhaps 
9 to 1, or in cases of high steel scrap 
percentages even 7 to 1, will maintain 
the proper height of bed throughout 
tlie heat. 

The order of charging should be- 
st eel, pig and heavy sectioned scrap, 
and finally light scrap. The higher 
melting point of steel, heat absorp- 
tion requirement of heavy sections of 
metal, and distance of light pieces 
from the bed in such a charging se- 
quence result in melting the whole 
material together. Charging the steel 
la^t means that it inells with the 

pig and scrap of the charge aluive. 
When each of the materials is s])read 
evenly over the cupola cross sectir)n, 
melting will be imilorm. ( )ne of the 
vvor^t in**iliods of charging is the 
placing of the pig iron around the rim 
of a charge, with the light strap 
in the middle. The melting latio at 
the lim may he 10 to 1 and that in 
tlie middle to 1. T his can only 

mean binned iron at tl;e rim mixing 
with good metal ip the center, and 
the result is defective work heaped 
in the scrap pile, 

.Slagging should he resort<*d to in 
longer hnt.s, usually, in ordinary 
practice, after the heat is on for threo- 
fourth.^ hour. The limestone used 
should he a.s nearly pun* carbonate 
of lime as may he obtained. Seldom 
more than 1 per cent of this flux is 
neces.sarv with rca.soiiably i lean metal. 
In general, the iirohlein of cupola 

nulling is an extremely .simple one 
once the underlying principles arc 

understood. A bed of proper heiglit, 
small charges evenly distrihnted, and 
.1 blast of nniform vohniie sums up 
(hr whole situation. How easy, and 
yet how rarely carried through to 
the dot. 

Cupola Run as Gas Producer 

Now for the had effects of improper 
melting practice. Too higli a bed 
means that the cupola is running 
liartially as a gas producer. The iron 
is melted loo high up, where the bed 
is no longer at maximum incandes- 
cence. The re.sult is that the individual 
drops of metal arc not given sufficient 
siiper-heat where they form, and do 
not acquire it in passing through the 
hottest portion of the bed below. 
There i.s no time for this. Therefore, 
while the iron may be good so far 
as quality is concerned, it is too cold 
for regular work. Too low a bed, on 
the other hand, means equally cold 
iroq, for it has been melted below 
the point of maximum temperature of 
the bed. There has been however, an 
exposure to free oxygen still in the 
blast, *and the consequence is a dis- 
solved iron oxide which raises the 
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freezing point to such an e^ttcht ths^ 
this iron cannot be held in the ladle 
for any length^ of time. ' It has no 
life, as the foundryman designates 
the condition, and must, be: poured 
quickly. When an ijgji such 'as this 
i< poured into the iqold, it sets too 
fast for proper feedirtgr* tli© gates are 
cut off too quickly, and the result is 
.Ncrioiis internal shrinkage. More than 
this, the qnanlity of dis.solved gases 
is great, and a reactHfl^ between any 
oxygen present and the carbon, which 
may still go on while the molten 
metal sets in. the mold, results in gas 
hubbies. These rise and are caught 
hy the skin of metal already formed, 
l-atcr they arc revealed when the 
castings are machined. Bc.sides this, 
the undue casting strains, cracks, cold- 
shuts and other troubles result. 1’he 
old foundry remedy of cutting in two 
the metal and coke charges, usually 
resorted to when things got desper- 
alily bad, is an ins.tinctivc feeling that 
all is not well with the fuel bcvl. 
Indeed the cutting in half of the 
distance the bed may go tip -and down 
during the melting by using half- 
sized charge.s, is exactly in line with 
the .scientific correction of the trou- 
ble. It is the heavy flucliiation of 
the height of the bed that accounts 
for the fact that good and had cast- 
ings arc made from the .same charges, 
the molding conditions being right. 

J he last portion of every cliargc, if 
(oo large, gels down too low and the 
re.sult ing molten metal is damaged 
coiTcspondingly hy contact with free 
oxygen from the blast. 

Incorporates Steel Plant 

1C. C. Hnmrnel recently purcha.scd a 
controlling intere.st and has incorporated 
the Philadelphia Electric Steel Corp. 
The latter, which was cpiilrolled by 
the American Metallurgical Corp., 
Pliilarlelphia, under its new organization 
will he known as the Philadelphia 
Electric Steel Castings Co. It is the 
iiitcntiuii of the new management to 
handle the plant for the manufacture 
of steel castings and special steel al- 
loys, Hummel is president and 

general manager, F. J. Ryan, vice presi- 
dent and treasurer, and F. H. Schrenk, 
secretary. C. T. Hess and R. V. 
Mitchell are directors. 

J. I. Capps recently has been ap- 
pointed purchasing agent for the 
American Manganese Steel Co. with 
ofliccs at Chicago Heights. Mr. Capps 
succeeds N.^ C. Peebles who will de- 
vote his time to sales work. 

The Air Reduction Sales Co. recent- 
ly has completed new additions to its 
acetylene plant in Gloucester, N. J. 



.{TypiC4L example 
• (fiff effect of, 
heat . uf hn ' a, refractory 
mortar , containing about 
10 per cent^ of asbestos 
and iO per cent of water 
glass. Firebrick piers 
were built using this 
mortar Jn the joints and 
after drying, the piers 
were subjected to a 
pressure of 11 pounds 
per square . fnch and 
heated. Column No, 1 
in the accompanying il- 
lustration shows one of 



the columns before . 
ing heated. No, ‘3t shows. * 
the expansion of lAe * 
fnortar after heating to-' 
the temperature of 1100 
degrees Cent, Pier No, 

5, af the right shows the 
condition of the mortar 
after being heated to 
the temperature of 1250 
degrees Cent, At this 
point the mortar had 
reached a semifluid state 
and was forced from 
between the joints, ' 
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Analyzing Mortar For Firebrick 


Adding Foreign Materials to the Mortar Used in Laying Firebrick Frequently Reduces 
the Refractoriness of the Lining — Tests Show Ground Brick 
and Clay Make Effective Mixture 
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BY RAYMOND M. HOWE 

N MAKING so-called fire- hand, it is evident that the addition of 
hrid; mortars, it is comnioii certain other tnalerials is not jjistificd 
praeti c lo add* certain mate- ard this article is intei.ded to show 
terials to the 


ground fireclay. Al lime*; 
these materials are a<Id* 
ed by the inaniil'ricUircrs 
•jf the mortar, ivhile in 
some instances they are 
added by the maso.i en- 
I rusted with the laying 
of the brick. Such mate- 
riaK are gencr.ill> adde 1 
lo make the mortar sei 
firmly without the ap- 
plication of heat, lo 
offset the natural shrink- 
age of the clay, or to 
cause it to burn to a 
dense structure by rea- 
son of decreased refrac- 
toriness. Ground silica 
and alumina are often 
added, and since the 
clay itself is composed 
almost entirely of these 
materials, this practice 
is perfectly legitimate, 
in fact, the general 
properties of plastic 
clay can often be im- 
proved by making such 
additions. On the other 

From n tuner mvfrnted tt tim 
Mcmt Cbtcago meethii of the 
Rffniiorlei Menufeetiinn’ ts- 
iioctotlen. the luthor, Bay- 
aund M. Hove, li lenlor M- 
IM on tndustnel feUovtfilp of 
BoArulorici ManuTMtureie* esio- 
Imtltoti et 
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AS IT AFPHARBD BmRB HEATING m 8--APPBARANCB OF 
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the (‘ffect of such additions. In the 
cxi^crirncnts here reported, a plastic 
fireclay was selected and different 
amounts of water 
glass, salt, Portland 
cement, carborundum, 
asbestos and lime were 
added. The analysis of 
the original fireclay in 
per cent is a$ follows: 
Ignition, 11.12; silica, 
56.42 ; alumina, 28.46 ; 
ferric oxide, 3.12; lime, 
0.52; magnesia, 0.44; 
and alkalies, OJ24 jper 
cent. The fusion, p^nf 
of this mixture 
cone 30. Aftefv 
various mixtiilt^ 
compounded, 
pies of each wcriSfl 
in the usual 
furnace used in.ma 
such determinatio 
The results of this wp 
are given in tables 
VI inclusive. A carefj|il^3 
examination of th^^ 
data shows clearly how ^ 
seriously the addition 
of lime, Portland ce- 
ment, a.sbestos and salt 
affect the quality of 
fireclay, the addition of 
only 5 per cent of these 
materials lowering . the 
fusion point about 200 
degrees Fahr. Water 
glass and carborundum 
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FIG. 4-EFFECT OF BHRlNKAOfS IN MOBTAB VARYING PROM 25 PER CENT CUT AND 75 PER CENT 
GROUND BAIR TO 100 PER CENT PLASTIC CUY 


did not exert so marked an influence. 
The combined effect of the addition of 
asbestos and water glass to fireclay may 
be appreciated more fully it a mortar 
of the following composition be studied. 
The chemical analysis indicates that 
about 10 per cent of each of these 
materials was added to fireclay or silica 
cement in making the mortar. The 
analysis follows: Ignition, 8.94; silica, 
72,06; alumina, 7.64; ferric oxide, 1.11; 
lime, 0.34 ; magnesia, 3.01 ; and alkalies, 
6.76 per cent. The fusion point was 
helow cone 11. The mortar was used 
in making the joints of several flrehrick 
piers. After being dried they were 
placed under a pressure of 11 pounds 
per square inch and heated. Fig. 
1 shows the effect of such treatment, the 
coliinin marked No. I showing a pier 
before b.eing heated. The column 
marked No. 3 .shows the effect of 
heating to 1100 degrees Cent, and 
the column labeled No. 5, the condi- 
tion of a pier after being heated to 
1250 » degrees Cent. Arches were then 


es^bliah a 

matifriaU 
to 94e the' saftie' 
preciniitioo, however,- 
emonat £t shmnken tlop . . r- ' / 
To demonstrite this, . soise hete '.h| 
first fluelity brick wtre fifeijr gtOM^ 

Influence of Metetieli 
Added to Fireeley , 
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constructed, using the same mortar 
in the joints. Fig. 2 shows a typical 
arch before being heated, while Fig. 
3 shows a similar arch after it had 
been heated to 1250 degrees Cent. 

These tests were convincing in that 
although the addition of these mate- 
rials improved the working and set- 
ting properties of the mortar, mortars 
so made should not be used at high 
temperatures. If they are used, the 
foreign ingredients should' be used 
in very small amounts. However, 
fireclay, when u.S€d alone, does not 
give a satisfactory joint for some pur- 
poses. 

Much of the dissatisfaction which 
has attended the. use of fireclay to 
which no foreign material had been 
added can be traced to the shrinkage 
of the fireclay during the application 
of heat, for if this tendency to shrink 
could be overcome, the joints would 
be firmer, tighter and would not fall 
out of the arches. A more logical 
way to prevent this shrinkage and so 
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Cement PUMdnpetnt Plnpiililt, 

Psrerot . Onii DtgtMiOwt 

0 90 1780 

4 27 lOfO 

0 80 1580 

a 18 ‘ 1510 

10 15 1480 


' 80 

20 

13 

, 1300* ' 

70 

• 30 

11 

1350 

60 

40 

S 

lisp 


Table 11 



Pin Clay and Llmi 


Proportion 



Clay 

Lime Fusion point 

Fdiloniiolot 

Par cent 

Percent 

Cone 

Defitca Gant. 

100 


30 

1780 

no 

^4 

20-20 

1680 

02 

8 

17-18 

1480 

S8 

12 

11 

1850 

84 

10 

10 

1380 


Table 

III 



Fire Clay, and Asbrntas 


Clay 

Aabestos 

FuBlon point 

Fualon point 

Per cent 

Per cent 

Cone 

DegrocaCMit. 

luo 

0 

30 

1780 

97 

3 

28-20 

1700 

01 

(1 

10-20 

1580 

01 

1) 

18-18 

1500 


Table IV 

Fira Clay and Watar Glasi SqIuUm 


Clay 

Water alaia Fusion point 

Fualon point 

Percent 

Per cent 

Cone 

DepeeaOint. 

100 

0 

SO 

1730 

’ 86 

4 

28-30 

1720 

03 

8 

80 

1710 

88 

12 

28-89 

1700 

84 

10 

28-27 

1800 

SO 

20 

20 

186b 

70 

24 

20 

1530 


Table V 
Flrt Clay and Salt 



Clay 

nuiivti 

Balt 

FiBton point Fualon point 

Percent 

Per cent 

Cone 

DemMCntr 

100 

0 

30 

1730 

85 

5 

26 

1650 

00 ‘ 

10 

14 

1410 

85 

15 

0 

1280 


Table VI 



CarOonmduM 

and Fin 

Clay 


Proportion 

Clay Cafbonmdum Fusion point 

Fualon point 

Per cent 

^ 1*er cent 

' Cona 

DemeiCant. 

100 

0 

SO 

ir 80 < 

05 

‘ 5 

20 

1710 

00 

10 


1710 

85 

15 

S 

1710 

80 

C 20 

80 • 

ino 

70 

30 

88 

1710 

80 

40 

88 

mo 

60 

80 

88 

irio 


FlU. r, P1KR8 BUILT WITH MORTAR OF HALP. CLAY AND HALF GROUND BAT8— NO. '% HAS NOT 
BEEN HEATED- NO. 4 WAS HEATED TO 1250 DEGREES CENT.^ AND NO. 0 TO 
1350 D^REBB CENT * 


and mixed with the same firaclay as 
was used in the other experbuenta. 
The effect of .this addition upon the 
fusion point of the clay was decidedly 
favorable and is shown as fellows; 

aw"***‘**3»l»’ -fwUkVtM fWlWMM 

rwewt -nrwdt 

.-Arf .§i 11 ^ 

E w , ,1^ : 

t ' The' ieffpot the ihrinke^e U' 

■howii in Tig. 4, -whitre muttnre .^N*. 
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b$tt; Np; 3j[ 7S pcij^js^t pl^ 
cbkyVjtnd K p^r k»ni 
\>'pnd No,- 4' alt. plistio 'cl^y,.;d.t 
seen, that No, 2/ . cqp^tiiftinff' half ; 
plastic eUy and half ground rats is ' 

' far suj^noMo Noi 4 wfiuch is plastic 
^y alone!.:* 'Laboratory tests also 
^ .shoiKred that . the joints pikde front 
the mjxtWea.cd vJ^lL ground' ^batjs, and 
halt plasiiO^.jSftiy. were stronger » thah 
<those ..|p44ir ,^oi!n plastic* day alone. V 
.:. passing final judgment upoo ,^: , , 

'"tp inefits 6f such aJ^^ndxture, Hoa^ i wo, i^ww arch was uadr with mortar half aAV and ham* oroitxd tt.m and wsgaf:! 
ever, it was decided |b/subjcfcrjt Jtp bsatSd to wbo drorees cent. 




the same teats as were applied tq the ' 
mortar previouslji^ descdbed. Fig, 5 . 
shows the results of the tests, column 
No. 2 not having been heated, No. 

4 having been heated to 1250 degrees 


CeSt. and No. 6 to 1350 degrees Cent. 

The results of the arch tests are 
shown in Fig. 6, this arch having 
been heated*' to 1350 degrees Cent. 


It will be noted that these joints are 
firm and strong and that'^they havo 
not begun to .soften. Such joints -a.ro 
stronger when highly heated. 


No Marked Break in Demand Expeicted 

“ * » 4 

BY FREDERIC B. STEVENS 


X F, AS the old adage puts it 
**misery loves company” *it 
is^ consolifip to know that 
.several btindi^ed, years ago' the 
immortal Hamlet ts /eporied' to h^vc 
said “The time is out of.joint.^’ 

The commercial joidts . ^ that have ^ 
articulated so uniformly itiT the year,s 
that are forgotten are^ now - Jialtbig 
progress on tHc one hand an4 hurry- 
iiigr' it on thq pther.^ speak hi a, 
general . whyr^aifi'd tp judge only '; by ^ 
the immedijate "and superficial Mtuatiph^ " 
.Qtie might confidently )ay it fs f nly in « 
Ahe distant and uncertain future when 
tliR' supply basic. niKteyiala,, including'' 
their delivery by ^ iC^nspqrtation lines, 
will catch up with the demand.^ That ■ 
there is coal enough, be it , hard coal 
or soft coal, nobody qite'stioHS, but to 
get, it to the place of needed con- 
sumption is the great ;problem. 

That i.H equally true of fireclay, 
much required for m^pchanical pur- 
posesv and which may he so easily ' 
mined '^with a steam shovel or hand 
shpvel, but now it wastes sweetness 
iiesjdc tha way* station, jn Inc states of 
Oli^io and iPennsylvania, Where, at this 
time, emp^ cars .do not linger. It is 
so near ‘and yctvEP^far. ' To be more 
certain oi shipments; Jthe manufacturer 
whd buys e4t^i»ively foT his own use 
apd^' the operator ci^ the supply ware^ 
hopie whb aeiVes others, mwist scud 
his ^ep thtl.f^asiS sonree of supply 

4%|t s- in *>»•' ' 

«^re.>4i^pty ctriB,' jiittl to- 
'i^ :U.r^^ <OlMii^rs -fre . {a: t^e .soft ; 


preiniums foe quick shipmenf of cars. 

..The stimulating influence of an extra 
dollar* p^r ton is said to be more 
resultant*' tlian the wonderful work of 
Aladdin’S Lamp, but the danger is that 
the avarice that ^mining operator^ 

already spmewhal Overgrawn, will be- 
come pcrmanenlly enlarged and the 
prenvum price for one wiH- become the 
price for all. The same situa- 
tion apj^lies to shipments of pig iron 
and coke. The -winter" caleVdar ha.s 
concealed in i^rf^folda npt only 'the 
return of snow flurries but a* few hcat- 
tess dayf in ^id:wititer qre quite liable 
to be included.-' The assdrA*'^®®^ of- 
which we'now and then rcad.^of coal 
in abundkhce at the mipes is quickly 
dispelled when one tries to buy an 
extra carload. 

Small Gain. Made ' 

* *" ' i 

It little" matters lyhethcr one js in 
jathlor something done and for whicli 
there is' no warrant for jjo severe a 
penalty, or whether one is freezing to 
death when there is plenty of calosic 
50 miles aWay; the physical condition 
in either case Ts no 'more joyful. Per- 
haps all improvement IS iniSight, ,for 
dast week the railroad grOup made it 
known to the Interstate commerce 
cqmmissihnt that a freight increase of 
3d .per ceut is necessary to bring a 
return of Sjj tier cepi On capital in- 
vested by railroad doi^pqeations. The 
commission has detegfted the power 
h^ congress fd' fix rates wWfcih will 
bfi^ that return: It stilt remains to 
' be seen how that Increase can cause 
JrQlJ|jps^ stock to be provided, quick 
eifought to^move-lfhe' freight for which 


there is such an immediate demand. 
However, back of this cloud there fs 
some sunshine for the human procrastipa* 
tiou of the average buyer which 
caused him to wait until the fifty-ninth 
- minute Of the eleventh -hour wilf bC 
corrected by sad experience and he 
will realize he must, hereafter,^ take 
time by the forelock and 6y^ tiha fet* 
lock or get left by the pro^esskm;! 
With most manufactuteir?- dinnastd 
is at the top-notch; the "gfeat obstacle 
is freight delay; there are, howeVi^f, 
others. . . . ^ 

The building trades, who .grace- 
fully . took their medicine • durtilg ' the 
war period and bided their wel- 
comed the spring openings bebbiring 
their leeward at hand. ' It walii,^ ^ a 
short months, then' it' 'vanished, > and 
now> it is in tjie moribund con^oti 
which indicates dissolution, aud^lic 
sellers of building "material are sitt|ngr 
not like Patience on a nionument>'1but 
in their swivel chairs, smiling at gljplv 
The demand, however, * is in evidci|f’f^ 
and increasing every day, and , so/^^'l^g 
lost time now will be ‘made up' lat^r;^. 

You may dam •‘uj^ a stfeain'^^^ 
water, but when /thq^ dam breaks ‘thO 
retarded quantity all comes on -witb 
greater force. iT 

This is a time of great opportunity; 
the time when capital, and labof should 
confer together; when neither ihould 
flock alone;, when 'differences, where 
differences exist, should J>e adjusted 
and labor compensation bSe' fixed not 
in dollar units alqne, but in jhe* dollar 
purchasing value and* with the dear 
understanding that ,an honest day's 
work shall have an honest day’s pay. 


Heat Treatment of Steel Castings 

Crystalline Growth Induced by Too Hot Metal Heating Molds Which Hold Tem- 
perature Near Solidifying Point of Steel for a Long Time — Impuri- 
ties Absorbed from Spout and Ladle Refractories 

BY A. N. CONARROE 


HF.N the problems iiivohed 
ill the heat trealmciil of blcel 
castitiK'' aie studied they are 
found to be of a dual char- 
acter; those belongmg siriclly lo the 
heat treating department, and those be- 
longing to the metallurgical depart- 
incut. Since practically all sled cast- 
ings are heal treated hy the manufac- 
turer whose object is lo put out a 
liiiperior product, these problems merge 
into one for him and are discussed 
as such in this paper. The greater 
emphasis is placed upon the metallur- 
gical side of the question, for, the 
better the steel siilmiilted to the lieal 
treater, the ca.sier his problem becomes 
and the greater his assurance of turn- 
ing out a uniform and high-class 
product. 

In the manufacture of steel castings 
the usual procedure is to so regulate 
the furnace lltat the nutal will have a 
high Huidity by the linu" the carbon 
and metalloids have been reduced to 
the desired amount. The metal is then 
killed by the addition of deoxidizers 
and recarburizers, either in the furnace 
or in the ladle, according to the proc- 
ess of manufacture. In his desire tc» 
assure himself that the metal will be 
siiibcicntly fluid to fill all the molds 
properly, the mclter sometimes heats 
the fluid to loo high temperature, 
aiul the molds consequently are over- 
heated during the casting operation. 
These molds, being extremely hot, keep 
the castings from cooling rpiickly after 
solidifying, and thus hold the temper- 
ature in the granulating range for a 
considerable lime. This condition is 
ideal for the production of excessively 
large cry.stals, and a coarse-grained 
product results. This coarsc-graincd 
condition is called iiufotism and exists 
in all castings of very large sectiim, 
W'hen slowly cooled in sand molds. In 
like manner, when castings are held 
too long in the molds after pouring, 
the same condition arises and a ciiarsc- 
grained product is the result. .Sonic- 
time.s. under slow cooling conditions, 
(•.specially when the metal is plK»sphor- 
aVie, the crystallhic growth occurs by 
linear depgsitlon and sets up a pine- 
trcc-Hke form of crystallization, called 

Pnpff prrsentod by A. N. foniirrof M a recoil 
mcrtlim ojr the American Steel Treaters .society. 
Ifr. ronarrcNs tg metallurRlsi, the National Malle- 
able Caaiingi Co., Molroie Park. 111. 


a dendrite. In this ca.se the impure 
nieiallr»ids are rejected to the butiud- 
.‘irie*; of these tree fornrs and set up a 
sigiLgated area, which is \ery dillicull 
lo ehniiitate. 

T'lic above conditions are prcjperly 
metallurgical and c.ui be prevented or 
controlled t4j a consideralile (hgiee b\ 
Keeping the composition of ibe male- 
rial right and using a normal casting 
tcmperaluie. Likewi.se, the castings 
should he drawn from the saikI as soon 
as danger of excessive sc.-iling is past. 
However, should these conditions exist 
ill the castings coining lo the heal 
treater, he must so treat them as to 
break up these structures and leave a 
properly refined sii'ucturc in the male- 
rial. I.arge cry.stallinc structure can be 
eliminated by heating considerably above 
ihe critical range, and allowing to cool 
:iiid then nhe.iting to a h>w(?r lemper- 
alure, holding the material long enough 
at these iimpcratures lo insure the 
peiietralioii of the heat to the center, 
'rhe material is then allowed to cool 
to atmospheric I cm pc rain re, cither in 
the furnace or in the air. depending 
upon the properties desired in tlic 

finished product. Dendriles are more 
(liflicult to eliminate and reciuire drastic 
nicasnrc.s. '^fhese take the form t>f 

high heating above the critical range 
and quenching to prevent the rede- 
posilion of the phosphoric segregates, 
followed by a healing to a lower (eiii- 
peratnre within the critical range to 
fiirtlier refine the grain siniclurc. 

When .steel has n*)t been thoroughly 
killed hy the deoxidizers, it gives olT 
gases, on solidifying, which have been 
dissolved in the liquid metal. These 
gases, in trying lo escape ihrough the 
pasty metal, form cavities, called blow- 
holes, which give the castings a honey- 
combed appearance and cut down the 
effective area for resistance to stress. 
Likewise^ the gases, remaining in solu- 
tion, have a depressing action on the 
critical point of the steel at these 
points and cause exaggerated crystal 
growdh. The elimination of this con- 
dition lies in working the liciiud charge 
before tapping, so as to leave always 
sufficient residual manganese to unite 
with the dissolved oxides, and proper 
killing in the ladle. 

However, when this condition docs 
exist in the castings, the heat-treater 
is called upon to restore the proper 


slrciigth to the material. This is ac- 
compli.she<l hy a double treatment, first 
icfiiting the normal part of the casting 
and then tin* oxidized portion. Another 
form of gas pockets also exists in steel 
castings. It result. s from pouring the 
metal into molds which are not sufli- 
eientlv dry or not properly vented. 
The hot metal reacts upon the facing 
sand and core in the mold, giving olT 
gases, which cannot properly escape 
Ihrougli the dense .sand, and the result 
is a porous .section in the casting at 
this point. Due to the fact that the 
eiilrapped gases, in cases of this kind, 
nearly always contain a considerable 
amount of air, the surfaces of these 
(aviiies nearly always present an 
(►xidized apiicarancc and micro.scopic 
4•.xanlinatio^ reveals the fact that, in 
many cases, the .surrounding metal has 
been decarbonized to a considerable 
degree. 'Phis decarbonization leaves an 
excess oJ ductile ferrite at these pcjints, 
wliich reduces the strength of the sec- 
tion. In rases of this kind a treat- 
ment lo develop notch toughness in the 
Mirrouiiding unaltered material is best, 
.s«) that, as the ferrfte yields under 
Stress, the strain will be taken up hy 
the stronger material. 

Cavities are also brought about 
through shrinkage, where the scction.s 
of the castings are varied. The heavier 
sections of the ca.stiiigs remain in the 
fluid slate longer than the thin sec- 
tions and, if they arc so located in 
reference to the gate that they cannot 
he properly fed hy the liquid metal as 
the casting solidifies, shrinkage occurs 
and the gases contained in the metal 
form pockets, or cavities, at thtse 
point.s. Sometimes these pockets have 
small openings leading to the outside 
air. in which case the gas ciiteritig 
Ihe pocket ^ of an oxidizing iialiirc and 
the surface of the cavity appears 
(>xidized. This condition also may 
bring about decarbonization of the sur- 
rounding metaJ. Sometimes very small 
cracks are found radiating outward 
from such cavities and these act as 
planes of .slip when the material is put 
under slrcs.s. If the surfaces of these 
minute cracks are not oxidized, they 
are sometimc.s eliminated hy heat treat- 
ment, but an oxidized condition pre- 
cludes uniting of the parts. ^Shrinkage 
duo to diflFerence of- section may be 
eliminated in two ways — by casting with 
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a feeding head at this point, or by the 
use o£ chills to cause the heavier scc- 
lion to solidify more quickly. One of 
these two methods is followed, where 
the design of the rastiiiK cannot lie 
eliatiged to remedy ihr eoiidiiion. 

When steel is in the molten, nn • 
fmished state in the furnace, sulphide 
ol iron, ferrous <ixide and various 
Tilher impurities are dissolve<l in it, and 
ir holds in suspension rnagnelic oxide 
(.1 iron and silica. The lernnis and 
magnetic oxides are derived Ironi the 
ov'idized porlhms of the charge ami 
irom the ore additions in oring down 
previous to tapping, 'riui^ the control 
nl oxidation in the charge depends in 
a measure upon the condiiion of the 
^crap malting up pan of the <liarge. 
Therefore scrap wdiich is hadly rusted 
should he used with c;mii<in if a high- 
giade prcHlnct is desired The silica 
pieseiit ill the unfniished steel, results 
Irom the oxidation oi the silicon in 
the pig iron and scrap. When an ex- 
cess of manganese is- jiresent in the 
(harge, this reacts with the oxide.s and 
Milphides of iron to form inaiiganoiis 
o.Nidc and manganese sulphide. The 
manganous oxide formcil has a great 
lotnhining power for siliia to form 
silicate of manganese This laller 
agglomerates or coalemes into fairly 
li.rgc seminiolten partiiK'* through the 
agitation of the hath and passes out 
into the slag. Likewise, the manganese 
•sulphide coalesces into small spheres 
: nd passes into the slag. If there were 
stilVicient manganese present, these reac- 
tions wonhl coiitiiUK' til) the imfmished 
metal was entirely free «»f oxidation 
and the sulphur reduced to a ininimmii 

However, in most ca.ses insufficient 
i.iaiigancse is present and the deoxida- 
tion is completed in the spoilt or ladle, 
lerrosilicon and feiTomungancsc being 
added for that pur|Kisc. The leiro* 
.silicon reacts vigorously with the le- 
rnaining oxides, forming silica, which 
is churned np into (he metal as it falls 
into the ladle. The manganese from 
ihc ferromanganese is also oxidized 
and, being in intimate contact with the 
silica rcsnhiiig fn»m ilie ferrosilicon, 
reacts with it to •form silicate *)i man- 
ganese. These small globules arc 
<hiinied up with the metal, pouring 
from the furnace and the result is a 
lUiul melaf containing millions of 
glolnilcs in susix'nsion. If the metal 
is sufficiently fluid those particles w'ill 
agglomerate in time and Hoat upward 
to unite with the slag. The residual 
froii sulphide in the unfinished steel 
reacts wit^ the mang;tiiese in the ladle 
to form manganese sulphide, which re- 
mains suspended in a .scniimolton state 
and gradually floats up to unite with 
the slag. Tf the atnount r>r ferrous 
sulphide is (airly large, it unites with 


THE FOUNDRY 

the manganous , sulphide to form a 
low melting eutectic, which is frequent- 
ly found along the grain boundaries of^ 
steel fairly high in sulphur content. 
Sometimes aluminum is used as a 
deoxidizer, in which case infusible 
oxide of aluminum is formed and 
pas^is into the slag if given sufficient 
time lo rise through the mass of metal. 

The conditions mentioned thus far are 
metallurgical and would indicate that 
ii is best to maintain a high casting 
Umperaliirc and hold the steel in ilie 
ladle long enough to allow the reac- 
tion products to rise lo the lop. If 
this were the only .source of foreign 
inclusions, the prohlem would be •*impli- 
fied, lull the inolien metal Ctits away 
the rcfraclorv linings of the spout, 
la<lle, pouring box and pouring heads. 
Wlien tiles*, refractory linings become 
highly healed, the reaction products of 
the deoxidizers unite with them to 
form fusible silicaics. which increase 
the niimher of foreign inclusions in 
tile molten steel. This is an argument 
against too high a casting temperature, 
for the gain in fluidity would be offset 
by the inciease in the nuniher of for- 
eign inclustfms. If tin* metal is not 
sufficiently fluid and not held in the 
ladle lotig enough l>efore teeming, the 
castings will contain more or less for- 
eign inclusinns from these sources. 
These iinhisions have 1»een called 
s<inims, the name being derived from, 
and meaning solid noimici.illic impur- 
ities. .\n analysis of these .silicate in- 
clusions clearly shows (he origin of 
Oiis material to be the combination of 
the reaction pnnlticls with the clay or 
ham of the refractory lining'*. If the 
ca'-ting.s are fairly largo, the sonims 
are found higher up in the castings, 
while smaller ca* tings nsually contain 
llicni eiiually distriluited. If the par- 
ticles arc small and rounded, they 
exert very little inruionce upon the 
strength of the material but, when 
presei'it in large numbers or spread 
over a certain section they are very 
detrimental in their influence 

Aloha iron belongs lo the cubic 
sy.^leir. of erv stallization and, since 
silicate of iitanganesc also belongs to 
this same system, the souims offer 
nuclei for the deiKisition of the excess 
feiritc e>f hyiioeutoctoid steels, thus 
causing the formation of large ductile 
areas of ferrite scgrcgainm. If the 
suniins arc fairly clo.-o together, these 
area.s join to form one large mass, 
which is fairly diiriciill to reabsorb. 
These areas, together with dendritic 
si met lire, give rise lo the hazy spot .s 
called* ghosts, which appear upon etched 
specimens, when thi.s condition is not 
entirely eliminated. It is nearly al- 
ways necessary' to resort to double 
beat treatment in order to prevent the 


AuRttst t, 

tedcpositioii of these ferrite structores.^ 

When there is insttfBdeiit m^ngauRese 
present to react completely With the 
iron sulphide, the residual sulphide re- 
mains molten and is deposited along 
the grain boundaries of the material. 
This forms an intercrystalline film 
which has very little strength and, when 
such material js put under stress, rup- 
ture takes place with a eonchoidal 
fracture along the grain boundaries. 
In a like manner, when the molten 
metal is passing from the liquid to the 
solid stale and striiin is set up through 
si i linkage, the metal gives way along 
these films and causes shrinkage cracks. 
A treatineni to give notch toughness i.s 
iKCi"*sary in cases of thi.s kind. 

Another source of foreign inclusion 
in castings is the material washed from 
the molds during the operation of teem- 
iiig. If the gate is improperly located 
ii; reference In the vital parts of the 
ca.stiiigs, this scum or mold wa.sh may 
be carried into the section which must 
'land the severest s«*rvice and lower 
its strength to a remarkable degree. 

1 ensile test coupons, cast in such a 
position that they receive the wash 
from the mold, nearly always show a 
good vicld point and high tensile lest 
hut fail on ekmgaiioii and reduction of 
urea. This is due to the formation of 
iiUercrystalliuc film.s, decarbonized areas, 
or ferrite si'grcgation and is the resull 
of the position of the piece in refer- 
ence lo the gate. Coupons from the 
same material, located properly, would 
giv e excellent results. 

The tw<» following tests of medium 
larboii steel are typical of the above 
condition : 

Sample N». 1 No. 2 

YHd imlnt. IN. per sq. in... 38,706 30.216 

Teinile streneUi. IN. pe sq. In.. 70,959 78,431 

Klongatlon In 2 In., per 15.5 11.5 

Hrdurtion of area, per cent ... 22.91 10.36 

It might he ci>ncliidcd from the fore- 
going that: 

'flic composition of the product should 
he kept uniform and especially so in 
regard to phosphorus and sulphur. 

The residual manganese in the bath 
should be kept as high as possible be- 
fore tapping in order to completely 
deoxidize the metal. 

The deoxidizers should be added in 
such a fofin as to intimately mix with 
the molten metal. 

The casting temperature should be 
high enough to give good fluidity to 
the metal, biii not so high as to cause 
undue cutting- of the refractory linings 
or overheating of the molds. 

The refractory linings should be of 
a good gra^e to withstand the scorify- 
ing action of the metal. 

Heat treatment must be of such a 
nature that all sections of the castinK.s 
arc bropcrly rehued. This often neces- 
sitates a double treatment to secure 
the result which are desired. 



Ixlnovations Increase Unit Outptti 



m 


malleable iron first 


was produced, almost 20(1 


years ago, a steady evolu 


tioii in methods and equip 
nu'iit by which it is made has been 
in progress. Probably in no singl 
line of castings maiinracture has ihcri 
been a more steady and consistent 
growth nor a grcalor or more con 
stant effort to improve the product 
than has been noted since Reainnr 
made the first malleable castings in 
1722. With ail this develop 
iiieiit. the industry at present 
is by no means inactive. ICach 
change in character of ih 
ciistoincr'.s requirements, each 
shifting phase in the 
trihuting factors of m)or and 
materials is met by malleable 
producers with sonic innova 
tion in practice which remains 
to mark a step in industrial advance- 
ment. 


Products Co., a division of the 
Motor.s C(»rp. 1 he plant wa& ,lAid\' 
out and the tncliminary plans made ’ 
l^y D. A. and C. V, Droaeski.* The' 
detail plans and const ntclioti were 
carried out by hVank 1). Chase, Inc., 
Chicago. Ah may be. noted in 

Kig. 1, the core room and offices afc 
side of the main foundi'y 
buildnig. 'this building has two 
melting and molding sections 136 feel' 
wide, the one 390 feet and 
the other 403 feet long. 
Between these two mold- 
ing divi.sion.s arc the hard 
mills and the grinding and 
sorting room. The latter 
room leads into the an-^ 
Healing department which 
s in a long building, 96 x 
%0 feet. The tunnel kiln is 
periment in the <carcli for refractories in the one end of this build- 
which would meet the rccpiirenieiits ii.g. Next to it is u room containing 


In iiiclling practice, forced draft ^ malleable annealing oven, is built II annealing ovens of the standard 


ha.s supplanted natural draft, aful 
powdered coal or oil has taken the 
l)lacr of band fired lump coal in many 


upon knowledge acquired from the 
l>ottery and tin plate industries. 

The annealing kiln, of course, is IIk* 


tvpe which were used before tbe tun- 
nel kiln was put in operation. The 
soft tiirnbling mills arc in a compart* 


I stablislimciU.s. The introdurlimi of mo.st recciil innovation at the Saginaw m»^»t beyond the annealiug roo4ij and 


molding machines, lifting. between it and the shipping 

conveying and manipulating liiw.ii" v.i-!' department at the end of the 

machinery has met with rp „,s i, firs, of Ihvrc a,-,u hs building. This ar^ 

marked favor throughout the / „ rowflCc study of a Indy rcminkablc mallciihlc builJiiigs facilitates 

uiallcable industry. The rslablislmcn, arc con, hard the '"‘‘’"""f .’V’'' 

hcavy anneaUng pots ... idral a,, riba, cs for industrial sancss: praclkal aad wh.eh are handledover 

which the hard cast...gs are knoioIrdQr hacked hv adequate capital and ■’acks of the I ere Mar- 

placed have const.tutcd a i,„s!uess .oaraqe. lu the folU-iuo paqes, a cjcueral '•»>lr«ad. 1 he track 

ha..dling proble.,, wh.rt. j,,. aloiig the core room, shown 

readily has ben solved bv j j r jj- j * ** the ground 

iittuikjr iia;* 111.11 isv ciisscd, and somc examples of moldinf/ and core- , i /■ . i r 

various types of charging *■ , level, (ore sand .ind fur- 

e e inakina procedure presented. I he suceeedint/ articles . . , . . 

inachfiics and trucks. An- n • » j s s- / ' s s. brick are receivedr on 

i (omplete data (/» an enlirelv nezv type au- s i i ^ j • ail 

neal ng ovens have been "e- rx t n a i • / Vi stored m the 

iicaiuiB II M annealififf furnace, and mil offer an o/ia/vjw of the i . . 

signed and redesigned to s. j a- , i j a* a j i f i a. ”*”•**■ -Space on both .sides 

aii« 1 %. ® vvi t production control and time study by ivhtcli excep- , . * . , , . 

meet changing conditions in ,• i am. * • j Iwo brick sheds serves 

wnuiiiv la twiUll oxitput is securcd. - a 

fuel and labor factors. Fur- ing iron storage. Witli 

ther a steady effort has iiiiiiinii'iMMiiiiiiuii: arrangement each of the* 

been exerted to shorten an- /our melting furnaces has it^ 

Healing time and recent innovations foimdr}', but it rcprcscnl^ onl\ av\n pig iron storage yard, a.s will be 

in oven design have had this end in of the ifiany features which go to moie fully explained later. The track 

view. make this one of the most modern hot ween thv molding and annealing 

Recently a most radical advance |>rogrcssi\c planl.s of the country. de]»;\rlmcnts is elevated to facilitate 


i|iin"'|i .1 111! f f'lM 




between it and the shipping 
i>i.u;ir.iii>v.i!' department at the end of the 

^ building. This arrangement 

of buildings facilitates both 
incoming and outgoing ship- 
, ments which are liandleci over 

, the tracks of the l*ere Mar- 

}teral *^tuettc railroad. The track 

along the core room, shown 
in Fig. 1 is on the ground 

licles ^ ore sand .ind fur-, 

nace brick arc received- on 
. this track and stored in the 

bins. Space on both .sides 
of the two brick sheds serve.s 
a.s pig iron storage. Witli 
this arrangement each of the* 
four melting furnaces has it^ 
av\n pig iron storage yard, a.s will be 


step has been taken by the Saginaw* The coiupany was orgaiiiaed in unloading sand and cofl. Molding 
Malleable Tran Co., Saginaw, Micfi., 1916 and wa.s financed chiefly by local sand and sand for furnace bottoms 
through the inatallation- of a con- capital. During 1919 the General h received on this track and stored 
tinuous annealing kiln. This unit, Motors Corp. took over the plant, in the sheds as marked. Coal is 
which was the result of of ex- which 'is now a part of the Saginaw brought on this elevated track and 
















t)(JO 

dumped for use in the boiler house 
immediately back of the buildiut;. It 
is piled against the building and 
shoveled through a door directly in- 
to the boilers. This track also serves 
for receiving shipments of oil which 
is conveniently run into the storage 
tanks indicated to the left of t'ig. 1. 
These tanks have a capacity of 310,- 
000 gallons, and are e<|iiii)ped with 
steam pipes for heating them in the 
winter. 

As has been mentioned, each fur- 
nace has its own pig iron and an- 
nealed scrap storage yard. These 
yards are located outside tlie building 
opposite to each melting furnace. 
Every car of pig iron is |)iled sepa- 
rately atid marked with the car nitm- 
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metal is melted at the rate of a ton 
in 11 to 12 minute.s. Originally these 
furnace.s were fired with coal but 
owing to the difficulty in securing 
melting coal the end of last year, the 
furnaces were changed to burn oil, 
as may be noted in Fig. 3. The 
biiriuT was supplied by W. N. Best, 
Inc., New Vork. It operates with 25 
pounds pressure on the oil line, while 
the air registers 7 inches pressure 
01 ' a water gage. A top blast is 
admitted through the wind bung by 
suitable pipe connection.s. 

To charge the furnace the bungs 
over the hearth arc removed. 'I’he 
wood skips are brought to the fnr- 
race and raised by a crane which 
travels over each furnace. Two crane 
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mersed in the metal and cause a vio- 
lent bubbling which, it is thought, 
gives the bath a more uniform mix- 
ture. The poles are 3 to 6 inches in 
diameter and 8 to 10 feet long, and 
usually 3 to 4 of them are used dur- 
ing a heat. 

The metal is under the control of 
the chief chemist who is responsible 
for its quality. The analysis reported 
by the blast furnace chemist is taken 
for calculating mixture^, Check tests, 
which occasionally made, agree 

closely w'ith the resuks reported by 
the producer. Preliminary tests of the 
metal in the furnace are taken rarely 
and only when some unusual condi- 
tion of the. heat is noted. However, 
every heat is analyzed for silicon, 



km;. 1 Till. Cl.K.VMNU IIOO.MS \IIK I.IKA’IIOn III-nWKK.N' TWO .SM’TIU.NS OK TilK FOLNDUV AM) CVSTINUS PAS.S TllUorcil TIIE.M mRBTTliY TO TIIK 
VN.NEAIJ.M; DEl'AKTUKNT VVIIU II IS I.OI'ATKD IN THE S\.MK lU ILIUMi AS rillC SOFT IT.KAXIMJ ROOM 


her. rig iron aiwl anmalcd .scrap are 
loaded on wood .skips <in Hal cars, 
one skip being placed on .i c.ir. These 
cars are pushed into tlie foundry to 
the. weighing scales on an industrial 
track. Here the de^^ired amount i" 
either added or thrown olT to make 
the rec|uir<(i anioiinl of metal on the 
skip. A reserve of pig non is kept 
in bins near the scales. .Sprues and 
hard scrap are gathered from the 
foundry floors and brought to a pile 
near the scales at each furnace. 

Fig. \ also .‘^hovYS the location of 
the four melting furnaces, 'riiese are 
air furnaces of 25-ton rated caijacity, 
buj the average charge is 20 tons. 
A heat is taken off each furnace ju.st 
before noop and again the last thing 
in the afternoon. Metal is melted 
in the morning heat at the rate of a 
ton in 16 to 17 mmules. while in 
the afternoon after the furnace has 
been heated by the morning melt, 


chains hook to two eys on one side 
ol tile wood skip carrying the metal 
lo be charged, and a third chain is 
attached to the other .side by a trip 
IjooK. \\ lien the skip in the i)roper 
position the hook is trij)ped and llli^ 
allows one side of the .skip to fall, drop- 
jnng the metal into the furnace. As 
iiiav be noted in I'ig. 2, a tnrnt.'ibic 

in the track at the corner of the fur- 
nace allows the cars carrying the 
charge td* be .switched to the end of 
the Inrnace where they may be picked 
lip bv the crane. This i.s necessary 
on the tw'o furnaces first installed 

but the nioro recent furnaccf have tlie 
crane so arranged that it can pick up 

the cars from the side of the furnace, 

which i.s more convenient for charg- 

iuR. 

When the metal begins to melt it is 
stirred with poles of green wood as 
illustrated in Fig. 2. After the entire 
charge i.s melted these poIe.s are im- 


manganese, suiphnr and carbon; and 
phosidioriis is determined on the 
metal fnim each furnace twice .a 
w'eck. 'fhe average heat contains 
<1.85 to 0.95 jier cent silicon, 0.055 lo 
U.i)65 per cent Milphur, 0.17 to 0.20 
per cent phosphorus, 0.25 to 0.30 per 
cent manganese, and 2.40 -to 2.55 jier 
cent carbon. Some steel and malle- 
able scrap IS use'll in the charge, the 
aniouiit varying with the quantity of 
sprue and hard iron scrap used, l.bi- 
dcr normal conditions the .sprue and 
hard iron scrap is about 48 per cent 
with 8 to 10 j>er cent steel and malle- 
able scrap. 

Kesults of the analyses of each hc.it 
are secured promptly. The silicon 
and carbon are determined on the 
morning heats by 1:30 in the after- 
noon, and on the afternoon heats by 
8:45 the next morning. Sulphur and 
manganc.se are reported shortly after 
the silicon and carbon. Results arc 
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Kin. 3 THK CUALKIKEI) FURNACB 
rilAN«KI> TO BURN OIL FURL— AIR 1R 
APMirrBD TIfItOUGIf TIIR BURNER 
AND ALSO AH A TOP BLAST 

Testing Machine Co., Philadelphia. 
The regular run of metal is made 
to conform to the requirements of 
the specification for malleable iron 
of the American Society for Test- 
ing Materials which •calls for a 
tensile strength of 45,000 pounds per 
square inch and an elongation of not 
less than 7.5 per cent in 2 indies. 
The system of pouring will be bet- 
ter understood by referring tor the 






location of the furnacee in Fig. 
Here it will be noted that a furnSte 
is located towardfi the end of each 
vhop. Metal for the molds at the 
ends of the shop is caught in ha^ 
ladles. louring, ^hese ladles arc 
of 60 ini' 75^diind capacity. Be- 
tween the furnaces there is an over- 
head I-beam which makes a loop up 
oiR aisjc, in frbnt of the one fur- 
nace, down the other aisle and past 
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Handling the sand after the molds 
have been poured has been studied 
out carefully. After the morning heat 
i:i off shifters shake out the castings 
and pile the bottom hoards, tends or 
slip jackets. The fne^^ers puU out 
the castings level the flbof; and 
the sand to cool it. / Molds made in 
the afternoon arc set, on this used 
sand. The night gang shakes out 
the castings after the evening heat 
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riddled occasionally to femove/#* 
pieces of cores. Fohr gyiitory lid-f 
dies made by the Great Westam Mfg? 
Co., Leavenworth, Kans.,' are osod’ 
for this purpose. The facing;. . aaod? 
also is ..cut by" the nias^i^a ^ 
tioned., "A pile of fa^|lt|^:48aad:rsi!^^ 
for mixing is shown near one of tltiL* 
machines hi Fig. 10. Thia sand is 
made of 40 parts burnt sand to 16 
parts of nevv sand mixed with sea 
coal in the ratio of 12 of sand to 1 
of sea coal. 

Three general types of molding 
machines arc used. One is the air 
squeezer, cope-lifting machine made 
by the Berkshire Mfg. Co., Cleveland. 
'I'he second is the jolt, squeeze, strip 
nuichinc made by the Osborn Mfg. 
Co., Cleveland. The third is tlu- 
portable Farwell hand squeezer niadc 
by the Adams Co., Dubuque, Iowa. 
'I'lie Berkshire machine is operated 
by one man while two of the Osborn 
machines arc used for making a mold, 
one making the cope and the other 
the drag. A gang of five men, two 
on each machine and one to set the 


cores and close the molds 


arc employed on this latter type 
machine. 

A mold of two steering gear hous- 
ing castings shown in process on 
a Berkshire machine in Fig. 8. TIun 
requires a llask, 12 x 14 inches, with 
a 3-inch drag and a 7>j-incli cope. 
As high as 120 molds ran be made 
in a 9-hoiir day. To make the mold 
the ]>attern “plale is placed between 
the drag and cope 
llask with the 
drag up. \ 
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FIG. J-DRACW OF THE MOLD SHOWN IN Kl(3. 4. WITH THR. CORES 8KT--NOTK THE WRIMJE CLAMP AT R FOR FAHTEMMI THK COPE AHD 

TOGKTHER-'4)NK OF THESE IS SHOWN IN POSITION AT C 


by the same operation. After the gate is cut and the 
buttons arc removed from tlic core prints the cope is 
lifted and swung back. This is done by means of four 
lift p»ns. Two of 
these are illustrat- 
ed at B, 1i, Fig. 

The other two 
may Ihj seen un- 
der the flask. 

These latter have 
lugs on the top 
which end in semi- 
circular grooves 
which flt around 
circular liobi at^ . 
tached to the" flask, 
by brackeU. .*A 
loose hinge ia:;. 
thus formiRi oh' 
which the 
flask IS tilted back 
untji it ' teiflst 
against an upr^lht, 

C Fig, ft The 
next stefii is ;tQ . 
draw tlie pat^^ . 

irti* body 

are ^ 

the flask efosedr 
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The Osborn machine is illu.stralcd In Fig. 4 operating qii 4 ' 
mold fcir the rear hub of a tractor. The* cope niaehiiie Is* 
shown at the left w^hilc the drag pattern^ with the sirippitig' 

plate, gate and 

^ chills is shown hi 
the insert. A gaug, 
.of flve invu makie, 
300-of these mold< 
a day on two im- 
chines. Sixty, 
pounds of metal U 
poured into each 
mold, which makes' 
3600 pounds of 
metal for each 
member of tlie 
molding gang to 
pour. The cqm-* 
pany is endeavor- 
ing to lessen this 
work by installing 
five I-beams over 
the molding floor 
to form tracks for 
a pouring device 
manufiptured by ^ 
the E. J. Woodl- 
son Co., Detroit; 
This doifiee is 
equipped with two 

Sitf iWS4p--T 0 DRAW m PAli^N the one for 

PtiWBim AOAIM tBi YOKE V, • . raising the ladle 
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and the other for lilting it. If the re- 
sults of this trial arc satisfacory, more 
floors will be equipped for pouring by 
this means. 

The pattern*^ and flask cquipnunt 
shown ill Fig. 4 were planned for a 
gray-iron casting, and when it was de- 
cided to make the casting of nialhalile 
it was found nccessarx to add the 
chills. Chilling the iron is legarded 
as had practice the Saginaw com- 
pany and is av(>ided where possible. 
Here the ll.a.sks are* too small to allow 
the gate to be changed, otherwise a 
gate would he attached to the casting 
at each end instead of at the flanges. 
At present the gale is in the drag hut 
the section attached to the pattern will 
he made l^-i inches long, and half of 
the gate will l»e placed in the cope. 
One of the chills is sliow'ii in the in- 
sert, the other, which is smaller, is 
placed against the second flange as is 
indicated by the two nails which may 
he seen protruding. The chills are 
quite heavy and the nails arc cast in 
them to hold them securely in the mold. 
The two halves of the mold are prac- 
tically identical except that the sprue 
is in the cope and the gate in the drag. 
A cope which has been jolt rammed and 
squeezed is shown in Fig. 4, after the 
pattern has been drawn through the 
stripping plate. 

The two molders working on each 
machine place the half of the mold pn 
the floor and a third man sets the body 
core, the two piu cores and the strainer 
core. These strainer cores arc used 
on many of the molds to prevent slag 
and sand entering the casting. The 
body core is set to the templet held by 


the molder as shown in Fig. 5. A lug 
on the gage fils into a depression in 
the core, which is iiidic.a(ed at A. The 
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gray iron flasks used in the Saginaw 
foundry may be steen in this illusirar* 
tioii. The cope is held on the drag by 
a wedge clamp, one of which may ^ 
.seen at B, standing on a* mold. Two 
of the clamps attached to flasks are 
shown at G; C\ Another feature of 
the flasks are the guide pins which 
arc removed after the flask is clamiKd, 
so that they may be set in the pin 
holes of anoilier drag flask. 

Some patterns arc hand molded on 
benches from plates. Fig. 7 illustrates 
a dilTerciitial gear housing made in 
this maimer. A 12 x 12 flask having a 
7-inch drag and an 8-inch cope is used. 
A mohler will put up 85 to 90 of these 
flasks in a day of nine hours when 
conditions all arc favorable. As each 
mold requires 28 pounds of metal this 
r.cccs.sitates pouring 2400 to 25(X) 
pounds of metal. 

The first operation in making this 
mold is to place the ram-up core on 
the drag core print. One of these cores 
m.ay he scon in place at A, Fig. 7. 
This core fits lightly and must he 
twisted around on the print to loo<;cn 
it enough so that it will come off 
easily when the pattern is drawn from 
the mold. This mold is poured without 
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s}ip jacket^ steel bands bdng used. 
These bands which are standardjj 
throughout the shop are made of V /2 
fls-inch steel, riveted at the ends. Two 
'bands are placed in the drag flask next 
to the pattern plate. The drag is then 
rammed, a bottom board is placed on 
it and it is rolled over. A chill, B, 
is placed on the cope portion of the 
pattern before ramming. The chill is 
set so that the four lugs which secure 
it in the sand arc away from the pat- 
tern. One band and the gate stick arc 
placed in the cope. As may be noted 
ill • the illustration, the metal flows 
through the sprue to the strainer gate, 

C, in the drag. It follows through the 
strainer gate along a runner which ex- 
. tends from the drag into the cope at 

D, This gate terminates in a shrink 
ball which connects with the ca'-ting 
in the drag portion of the mold. 

In Fig. 7 the cope has Ix'in lifted 
from the drag and the inoldor is ready 
to sot the center Ciirc. The 
lower print is rested In the 
ram up core winch is used 
to prevent the cok, print 
from hre.'ikinp the side of 
the mold. The face of the 
con' shown on the left side 
of tl.e core standing on the 
drag, rests a.»aiust the side 
of 'he dr.'ig mold wheif in 
position. An eleitric vihn- 
lor, ''hown al F.j i*-’ usid on 
fthis particular plMe, al- 

ihnigh air vibrators are 

nsrd nil part of I he plates 
In the shop. 'Ihe electric 
vil lators are said to h' 
sonuAvlial heavier am! more 
enn l ersmne t!»an the air 

\il'r:;lors. but have Oje ad- 
vanlr.ge of lower npcraling 
rosi and less expensive up- 
keep. The disadvant.'^gc of 
the weight of the electric 
vibrator is overcome bv the 
arr.nigement shewn in Fig. 

6. Mere the. vibrator. A, 
is a'tachetl to a yoke m.nde 
from bar steel. Thi.s >oke 
is bolted firmly to the 

mold'ng knich. To operate 
the vibrator, the extcnsic^ on the 
pattern plate, shown at C, is pressed 
against the yoke and the cope lifted. 
By having the vibrator attadied to the 
yoke trouble with the connection cord 
is eliminated. In case pattern plates 
arc received which do not have the 
extension, a rib is riveted to the plate. 
A noticeable feature of the plate in the 
illustration is the large lugs. These 
are made extra heavy to eliminate 
breakage. 

The core room is equipped for mak- 
ing cores rapidly and dconomically. 
Two sand mixers built by the Blystone 
Mfg. Co., Cambrid^ Springs, Pa., and 
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two rosin mills manufactured by the bbx, shown below, is then remove# ^ 

W. W. Sly Mfg. Co., Cleveland, pre- the dryer plate substituted.' TW- 
pare the sand for the coremakers. Core- girl next raises tlic core in otiq^lhalf , i^' ' 
making machines have l>cen* installed to box wdth the dryer, and turns it, 
meet the needs of the different shaped ing it on the bench with the dirj^ 

cores made. The installation consists dow'ii. When the dryer rests 
of two machines biiill by William bench the other h;df of the cpre box 
Deinmler & Bros., Kewance, 111., tw‘o raised and the drier with the cOre .iltt/. 
rollover machines made by the Inter- it is transferred to a rack which 
national Molding Machine Co., Chicago, placed near the operator. In all tKesg,' 
and four machines supplied by the E. J. movements practically no manual Uifb* ,, 
Woodison Co., Detroit. Three of these ing of the sand and corebox is’ rc^ 
latter machines are used mainly for qiiired as the arm is moved up tuild 
making cores with long str.aight draw, down the standard to which it is atV' 
hut the fourth is adapted to a some- tached, by the counterweight. Befoni 
what different purpose. It makes the the machine was installed a man inad9 

these cores and his best record was 
175 cores a day. The girl operator haS 
m.'ide as many as 330 core.s^ in a day 
and her daily average is 300 com.' 

foils have proved efficient for many 
operations in the core room and com- 
pose more than two-thirds 
of I he core room force, 
Coics are handled to and 
from the oveuj on rack-t 
Ctinicd by an electric lift 
triuk made by the El well - 

Parker lilcctric Co., Cleve- 

land. The eight ovens arc 
C(.»ke fired and arc arranged 
in two batteries of four 
each. The temperature of 
the ovens is rtcorvlcd by 
ihcrinoinetcrs. one of which 
is attached to each oven. The 
eflkiinry of the molding 
methods of the Saginaw 
foundry is demonstrated by 
the average .April production 
(»f each molder which totaled 
101.^ pounds of good castings 
per <>-hour day. The aver- 
age weight of the castings 
was 3.13 pound.s. The pro* 
duct ion system b> which the 
operation of the foundo' J’* 
regulated will be described 
in ji succeeding article. Al- 
ter castings are poured and 
sep, rated on piles they arc 
carried to the hard iron 
lumhling room in hand' 
large body core for the trucks made by the Howe Chain Co., 
traujr heb ntolt! which is Muskegon, Mich. They also are 
illustrated in Fig. 5. This core which Is in tractors supplied by the Clark Truci 
UYi inches lonj: and -ij-J inebts in Jiar.i- tractor Co., Chicago, six of which are 
eter at its lat^tsi cross secliot^ is too in operation about the plant. Five t>f 
heavy for a girl to handle. The machine these have dump bodies and the Qlhe^ 
which is wmnierwcighted to help raise has a platform body. This latter trac- 
thc core box is an aid in handling the tor is used largely in the annealing 
box when makii.f this core. The counter- loom for pushing about the cars wdiich 
weight is attached to the machine by the handle the castings thrDU,d> the tunnel 
flexible stceb cable, which extends over kiln. The others are used for hauling, 
a pulley. The core box is clamped to- refuse sand and slag to the dump, 
gethcr and set on the bench for, ram- transferring castings to the hard room 
ming as ii^icated in Fig. 9. insert When and from there to the annealing des 
the sand is rammed add the stiffening partment and on to the shipping ^vi- 
wires are in place, the core girl raises sion. 



FIU. 9 A COIJNTRKWRTGIITKI) MACUrNK KN> 
ARLBH GIKIaS TO MAKR JIKAVY COUBS^- 
eBACTICALLY .NO RKKORT 18 RRQUIKKU 
TO RA18K THE LAKUR CORR BOX 


the box slightly and tunis it, laying it 
on tbe bench. One-lialf of the core 


The hard iron tumbling room is 
equipped with 16 jnilh. These barrels 
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FK;. 10— Mi^JlINES AHR KMPLOYKII FOR CUTTING FAClNfi HAND A8 WEIX A8 PREFAKINO THE FLOORS FOR THE MOLOKR WHEN HR COMIW IN THE ' 
AN)RNINO~TIIR PILE TO THE HEAR 18 KF^lOY FOR THE M\CH1NK AND WIIX BE PUT AND THROWN ON THE PILE TO THE HIOIIT 


arr raised off the (ground high enough so that one or as many as are needed summer the foundry beeomes heated 
so that hand trucks oiay be shoved may he used. These boilers furnish after the metal is poured^ but the 

under them for receiving the castings steam for a 12()0-foot, 2-stagc air com- pipes of the lieating system arc used 
when they are dumped from the bar- pressor, as well as for the heating to blow air from the outside into the 
rels. C'asiings are taken fnmi the hard systcMu. Waste '-.team from the eoin- foundry whicli is soon cleared of smoke 
iron tumbling barrels to the sorting pressor is also taken into the heating and made preceptibly cooled, 
department and from there to the system. The ventilating system in the core 

grinders. The proximity of these de- Heat is supplied h> blowing air room may be understood from Fig. 11. 
purtmeiits is shown in I'ig 1. over steam coils. The.-^e coils arc lunig I'hc immitor roof at the left is directly 

In the sorting department the cast- in compartments on girders in the over the ovens and above that portion 
ings are separated in piles according center of each foundry. Pipes extend of the floor where the racks of hot 

to whether they are to he packed in from the heaters to each aisle where cores are placed after being taken 
the annealing pots by haiiil or shov- the jjipcs branch. 'Plie.so main pipes from the ovens. 'This heat creates a 
elled in. 'I’he castings to he shovelleil then follow .ilong the entire length draft pulling air, in the summer, from 
into the annealing pots again are <»f each aisle, where short leads exttmd the windows shown to the extreme 

divided into the medium and heavy trom the main feed pipes at intervals, light. Tn the winter hot air is supplied 

si/.e and into the (|uit<' small castings These leads are turned dow'iuvard at through ducts arranged along the side 

which are shovelled into the pot to the end.s and are directed toward the wall at the right. 'Phis hot air serves 
till crevices left J)etween the larger center of the foundry, tether longer to carry off the fumes through venti- 
castings. Details of the annealing pipes extend frcim the feed pipe to near lators in the monitor, roof, 

operation will he descrihed in a later the walls of the foundry. .\ Pond roof The drinking water system includes 

article of this series. covers the entire length of the foundry a still which supplied dislillfsl water to 

The heating and ventilating systems at the center immediately over the fur- a refrigerating machine, from where it 
and the plan for providing cold drink- naces and serves to carry away the is continually circulated through the 

ing water at the Saginaw plant, arc hot air coming from them thus form- foundry and always is cold at the 

unique, hour l>oilcr> have been installed, ing a draft to take off the smi>ke from drinking fountains, 

laid out oil tlic power house piinciplc I lie molds after they are poured. In the Electric power is secured from the 



FIC. 11- THE CORE JtOOM 18 VKNTIUTRH THROUtlH THK UONJTOR WHICH C0VRH8 THE OVENS AND THAT PORTION OP THE PtOOR WBRRB HOT CORlBR 

ARK 8KT-II0T AIR 18 BIAIW.N PROM DtICTH IN THE 81DB WALL IN W1.NTER 
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f itE f o»’« iyit.Y""' 

fiipplies comj^remr. Thi§ comprtimr i$ used 
cdiSrr^ on Sundays and holidays fchr snpplyihg 

do^ t!Q^;’^'^vbjN!r 'to what Kttle compressed atr is necessary 

aiid to 220 voita for the for the burners and other intscctiaiieous 
lights are operated on a three purpoaes. Being motor-driven, , it is 

wire syatetofi-giving 110 volts for eachO independent of the operation of the 
lighi ^ Jfaie Itf ansfocmers and swiuh-^ ^||a 

hoard lor ^iitroUihg the current are Other aid? to efficient management 
located in the boiler house as is also and welfare work arc the clock system. 


InroPi* ntt/f Or>«\/%la-l<-A<'l r>oCA*Af!n 


and a first aid room with a Xipr^ 
constant attendiance during rufnrfc^ll*; 
hours. The^ entire dock system is 
trolled electrically by a master cloi^;, 
so that evejry clock in the plant h^/ 
exactly the , same • dma; the U^hl^draKt^^ 
has the saut^ time as the wali^dci^' 
used to tell-' the time to the empioyc^ji 
and the program docks on which time, 
clerks stamp the time for a job. 


Foundrymen Fear Serious Sand Shortage 


INTER, witli its attendan 
transportation and handling: 
difficulties. threatens td 
find foundries of the 
country unsupplied with the oiislom 
ary resserve stocks of core, mold- 
ing and sandblast sand. At no time 
since the start of the war has the sit- 
nation been so serious. A canvas of tlu 
leading sand prodticcrs of the country 
shows that the present lime, wlwn ship- 
ments usually are going forward in 
steady volume, less than 25 i)er cent of 
the needed supply of cars is availabti 
When the interstate commerce coni- 
niiNsion announced its decision to re- 
strict the use of open-top cars to ihi: 
shipment of coal, the full effect upon 
sand shipment was not realized. It sooi 
was apparent, that in common with 
other commodities, such as coke, pig 
iron, rollH .steel, building materials, etc., 
>and was practically ruled off the rail- 
roads. A later modification of the order 
permitting the shipment of materials 
other than coal in open cars with sides 
up to 36 inches promised some relief, 
but in effect has favored merchandise 
and finished conimodilies rather than 
vitally needed sand and coke. At the 
the same lime, the original (irdcr was 
coiUimied to about Aug. 20. 

A specific instance will serve to in- 
dicate the state of the need in some 
of the leading centers. In Cleveland, 
a survey of 35 leading foundries showed 
that 20W carloadit of core and moldiig 
.sand will be rectuired for the winter f»f 
1920. Approximating the needs of some 
others not reporting, one of ..which will 
use more than 400 cars, a ||ta1 esti- 
mated consumption of 3(X)0 cars is 
shown for the fall and winter. Of 
those interviewed, only one Itad thi ee 
months supply, two had a quant ty 
sufficient for. two months, Iff had stor-d 
enough fjbr one month and the remain- 
der U famine in from one 

to thtee weefcs.^- . ' 

Some more .. . optijpiistic anipjtig t le 
- , listed i\i . loqtiiry e x- 
prep^^'j^/^ujon tfiit v'w^ ^ pn s* 
-on 

saiia’^*''uf««^y-|iavr torn- 
^would^ he ohtoitied without' di^Smihy' in 
the early winter; However,, : to the sc 


who have had experience with handlin; 
sand from open cars in winlcr, thi 
prospect holds little comfort. One larg 
foundry stated that the additional e\ 
pciise of hauling its sand through th 
winter as a result <if not having ac 
cuinukttcd a reserve had cost f»ver if8(), 
000. These conditions obtain in a dis 
trict less than 100 miles from some o 
the largest sand pnxiucing acres in th 
country. 

Ill the oast, the shipping conditioi 
are particularly difficult. TIvc large 
producing plaiin, are in the Albany ar 
limison river sections in New Yor 
and the Perth Amboy, Mt. Holly at 
South Jersey districts in New' jerse 
It is stated that for da>s ai a time ti 
a single car is available at some of the 
plant.s, and where four or five cars 
are needed evciy day, the average is 
loss than a car a ilay. All local con- 
signments arc banned, except into tlie 
soft coal regions, which usually arc 
not foundry districts. A ruling in the 
South Jersey district permitting a ship- 
per 15 per cent of the capacity of his 
siding, obviously docs not guarantee de- 
livery of cars to meet even this mini- 
mum allotment. The total tonnage 
shipped since Jan. 1 is less than 50 per 
cent of that handled last year up to *lhe 
same time. Producers report orders 
upon which they hesitate even to quote 
fearing still further restrictions on 
transportation. 

A central Ohio sand company states 
that it is granted only about 10 per 
cent of the .shipping permits for which 
it applies. Previous to July 1 an aver- 
age of 60 per cent of the cars requested 
were available, and the total t^inage 
shipped the first half of the year was 
about, the same percentage of the total 
orders received. This company esti- 
tnates.. that on the present basts of 
shipment its ' customers will lack ap- 
proximately iK)0 cars of sand during the 
piping Printer. . 

^ Anutiler cojnjpany . which should Ifave 
ItklvM IM fo 900 ^rs from one of 
fktp|ien^..i]p to July 20 had I en 
alble to secure only 207 cars. This s ne 
compmiy has nearly .700, cars hoc cd 


for ^l 1 iptne 1 ll prior to Dec, 15. with new 
orders coining in steadily. This com- 
pany at present c.stimates that cmi 
with continuation of the same rate 
of car supply, it will be abl^ to load 
only about 400 cars before the season 
is over. Based upon the usual fall 
rush of sand orders, the shortage will 
be from 500 to 750 cars by the middle 
of December. 

An Illinoi.? company which ships dur- 
ing the entire year obtained only 23.7 
per cent of it.s car requirements during 
June, and the first half deliveries were 
far below normal. This company esti- 
mates tVint it will be unable to supply 
its customers* re<iuireineiits for the re- 
mainder of the year and that its lack 
in cars will result in a 25 per cent 
curtailment. 

The souttieni producers arc slightly 
more fortunate, as the car situation has 
been ca.sicr throughout the South. How- 
ever, embargoes against northern terri- 
tory act as a barrier to the hope ot 
northern foimdrymcn securing needed 
sand from such sources. ' 

With the severe shortage of all sorts 
of rolling slock, little choice in cars 
is offered distributors. Molding sand 
producers who desire -open top cars by 
reason of the class of loading equip- 
ment wdiich they employ are accepting 
box cars without question, and some 
even are putting in box siding in 
cattle cars to serve their customers, 
Silica-.sund manufacturers, after dig- 
ging, grinding, washing, .screening and 
drying their product which is intcflded 
for sandblast work dislike to use Open 
top equipment, but at present seem 
able to obtain a greater number of cars 
of this class. The arrival of sandblast 
sand in a wet state, or contaminated 
with dirt and cinders often is a source 
of expense and inconvenience to, users. 


A high-speed steel used in Eng- 
land contains substantially the fol- 
io wkig: Uranlulji, 0.7 per cent; co- 
balt, 4.5 per cent; tungsten, «IXS per 
cent; vanadium, 1.5 per cent; chro' 
tniura, 3.5 per cent,, and carbon, OL? 
per cent. The addition of cobalt 
and uranium, it is claimed, re- 
sults in an increased cutting efficiency. 





Bill Makes Some Man- 
hole Rigging 


BY PAT DWYER 


/mil I ■ 



X W'AS Itlliii^i I’i!) llio oilur 
clay aboiil a (imrr liltlr simp 
I happtMU-(l ii» drill iiU<» iv- 
rnitly and almiii iIk* oltl 
lasliicmcd rigging the\ wvw using in 
an idd fashioned \va\ Id make soim 
of the ^'ork. 

"It simply is wondennl." said he, 
"the way in which a foundry will cling 
to aiiticpialed methods and keet) on 
Using patterns that should ha\c hedi 
relegated to the scrap heap yi.irs he- 
ft re. Frequently the patterns or rig- 
ging were designed either h\ .unateiirs 
tn by some person who was unfamiliar 
with the job and was just leeliiig his 
way. If the patleni works and it is 
possible fo get castings frinii it, the 
chances are iii favor of it u maining 
a fixture in the ]dacc niilil the man 
who got it uj) dies, le.sigits or gels 
tiled. 

"rerhaps I should qtialify th.it state- 
ment and make (lu<' allow anci' for the 
popular foiimlry tradition that iiiolders 
never die; hut there is ceitaiiilv noth- 
ing vague, intangible or traditionary 
about the fact that the\ sotnelitnes 
get fired and there is still less dunht 
of the fact that lhi> resign ‘free and 
frequent.* Those Arabians that l.oiig 
fellow sings of .so linieliilly, who fold 
Up their tent and disappe.ir, have nt>lh- 
ing on the migratory birds who learn 
their trade in a fonmiry and who are 
inoculated with the vims oi 
l<»iig before they have finished serving 
their time." 

1 interrupted him here to point out, 
calmly 1 hope and with a fitting sense 
of tlie proprieties, that I saw nothing 
strange in the fact that a m.in shonlil 
wander around from place to place in a 
physical sense; hut when Ins inind 
commenced wandering, I thought some- 
thing should 1)0 done ahotit it. 

*‘You began by talking about anti- 
quated patterns," I said, “and here yon 
^ arc now talking about .Arabiars and T 
should not at all be surprised if yon 
switched from that anti laniichetl out 
into a panegyric of the ‘Blooming, 
Balmy Babylonian Order of Bally 
Blighters.* Stick to one thing and get 
it off your mind.*'* 

“Don't, he in such a hurry," said Bill. 
“You remind me of a young fellow 
making his first mold. He is so anxious 


Id tliaw the pailein and w what the 
iiidM IddRs like that he ftugets Id put 
1 1. imps Dll the drag hefon lolling it 
D\i-i 'flit* bi»ai<l .slii>s, sonu t)f the 
N.iiid l.ilis oiit .Hid tilt* palleni IddU-. 
l:ke :i .ship tli.ii lias heeii sti.iiidid at 
hivv lide on .i sand har 'I’lial pie 

liiniiiaiy passage with vvhitli 1 lavontl 
vcni has a dircet hearing t»n what 1 
iiilentled to say It was luulicr supt'r- 
iloiH nor irrevelanl, hut if ytm find 
.‘(Uy dilTicnlty in following mo I shall 

thaw you up a ch.irl anil indicate h> 
Miitahle rcfen‘nces the pn»per places 
Id applaud. 

“1 workeil in .i jilace tnie iiinc where 
liny made t iiv vvt»rk You know what 
1 mean, water w'oiks and sewer c.'i.st- 
iiigs and all that kind of tiniig. 7'he 

man who p’*eceiled me Jiail graduated 
Hum a little .shof) where the principal 
I'rodnct was sinve repai* ' and plow 

tmiiits. Some dI the pattern-, and rig- 
ging he got n|) were vvoinlorliil. Yes. 
sir! Womlerliil is the word .\ sight 
of any ol the-e patterns woiiltl force 
the admission that (Jiie of tlie seven 
wonders of the worhl was how some 
peoiile .set ureil positions as foinuir> 
foremen. 1 don’t want to impost* too 
meat a str.ain on vtiur credulity so 
I'll just ttdl voii ahoiil the patterns 
vvhieh were for castings known as 
infill hashts and mnii-holiW'. t)ne was 
si|n.ire arnl was used to m.ike the cast- 
ing u.sually seen .it the iuteiscclioii t»i 
gutters at street corners. Jt is cov- 
ered with a cast iron grating and 
servos to convey the surface water 
from the street into the sewer. The 
other was circular for making the 
round casting generally imbedded in 
the middle of the street over the main 
line of the sewer anti fitted with a 
perforated cover strung enough to liear 
tn’dinaS'v irafiV. 

"Pru!>ahly with some vague nolit'i!] 
of perm.inency, patterns for these ji»*'- 
had been made of cast iron; but who- 



t‘\er made them evitlenlly was in a 
liiirrv W'liocvii finished them and 

gave tin III a coal uf paint w as in 
even a gic.iter hurry for he hit only 
the high spots. The patterns would 
not lift and they would not draw and 
llicy were so heavy that one man 
coiiltl ma handle them alone. 1'lie 
srpiare I'raine was molded with the 
evleiior il.iiigi- up. The drag was filled 
with saiitl, ramnictl and lolled over and 
then a tcdimis parting aboiU b inches 
wide had to he made all around the 
interior and down as far as the lip 
which supports tlie cover when the 
casting is ill use. In rainming the 
cope this deep pocket had lo he jiro- 
vitletl with soltliers ami gagger.s .ind 
or accoiiiit of the ri>ngh pattern a con- 
.sideiahle aniomU ol paiihiiig always 
was iiecess.iry after the ei>pe h.'ul l»een 
lifted. The pattein did not dr.ivv well 
.'Mill conscijnently ihe mold was torn 
each time the pattein was iisotl. Then* 
was nu provision made for inserting 
lifting icrcw.s. Tvvt) men weic rccpiired 
to draw the jiattcrn. They dug two 
holes each on opposite sitles of the 
rallern and grasped the pattern with 
their finger'-. 

"The grating cover was drawn in 
the same w.iy. In addition to memling 
the places v'herc the hands had grasped 
the pattern, it also hecaine ‘leies.sarv to 
hnild np :il»oiit half of the pockets which 
rdways were ilislnrhctl and hiokcn dur- 
ing the drawing operati«»ii. .\ m;in who 
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made tlircc ihe^e ca^liiiKS a day was 
going some. 

“The pattern for the round riuiii- 
holc frame was not a bad casting, ll 
possessed a few minor do feels wdiich 
prevented it from being classed in the 
preferred A. 1 list as a pattern. The 
man who made it depended more on 
faith than on good zoorks. Ue did not 
close his cope fair and as a result one 
side of the vertical wall was thicker 
than the oilier. His clamps must have 
been loose on one side while pouring 
the casting for the flat flange around 
the outside was J<S-inch thick ou one 
ride and only about 54-inch thick on 
the opposite side. There was a cold 


sliul i'll the linn flange side and .m- 
nilier gap neat by where a taecc had 
letu knocked oiT hy accident. How- 
ever, its principal defect lay, not in 
any of these ihing.s, bad as they were 
fiom an eflicicncy viev/point; but in 
the design. The vertical wall was over 
an inch thick,— -out of all proportion to 
the thickness of the flange, and as a 
result the casting was Sure to crack 
while cooling, unless it was ’poured 
from nice soft, strong iron and was 
turned over and stripped before it 
cooled. 

"The cover pattern for the man hole 
was the bright particular gem of the 
collection. It was about 2 feet in diam- 


eter, convex, with a reinforcing rjl> 
about 5 inche.s from the circumference ; 
and two iibs at right angles all the 
way across, on the concave side. The 
cc.'iivox side carried a number of smalt, 
siinare, flat bohses equally spaced about 
6 inclu’s apart. Tapeicd JS-inch <^ry 
sand cores were .set in the drag and 
loiichcd the cope in the cenlor of these 
bos.sL'N when llu* mold was clo.sed. The* 
ling and ribs were loose and the rough, 
enied lu)les wore in the patUrii. The 
mold wa.s rammed in the usual way 
aiitl the mpe liflrd olT. The sand was 
ling owl of the holes in the pattern with 
:i liner after which a punch slick was 
to make the prints in the drag., 
A couple of gate pins then w'onld be 
diiwii into opposite holes ir^ the pat- 

tern and two men would draw' it out of 
l!ie san<l. The cores w'ould be set and 
ihc cope iiifd olY before draw'ing the 
inig and the libs. Taking it by and 
large I don’t think any tnan could 
have iiueiilcd a more awkward outfit. 

“1 ])iit up with it for a short time 
.ind then I hail some wooden patterns, ' 
close tilting llasks ami follow boards 
made, wliich so simplified the job that 
piaiiic.illy no skill was required to 

make the c.isiings. For iiistfiiice on 

the cover which formerly required a 
skilled molder a full day to make 
three castings, because most of his 
tune w'as taken up in patching the 

molds, an ordinaiy lalwrcr had no 
trouble ill making 10 mobis a day wiA 
the new rigging. All he had to do 
was ram the mold, draw the pattern 
and cIo.se the mold again. This wa.s 
in an ordinary jobbing shop which was 
not equipped with molding . machines « 
and where all the ramming was done 
by hand. 

"The four new patterns were strong 
and .substantial, and they were de- 
signed to last indefinitely. Rapping 
and draw plates were attached to the 
two covers and lifting straps extend- 
ing to and hooked under the bottom 
of the side walls were checked in and 
.screwed to the two frames. Each of 
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lln; pauernsi was KCuerousi> druCtcd benefit to 1^ derived (rom modern, At present the castings arc left in the 
and ie(|uircd link* or no rapping he- up-to-date, lalior saving devices, pal- pit without being uncovered fbr about 
fore drawing out of ihc sand. terns and equipment. He will fight to 48 hours. Do you think theft would 

“After the holes in the round cover the last ditch to save or make a penny be any danger of spongy hubs if they 

had ht'on bored in the ii.iial way with on any one of his financial transac- were made 18 inches in diameter? 

a bract and bit they weir given the tioiis; but he docs not know w'hat Would there be any danger of shrink- 

ctirrecl .‘‘hape and ^i/.e with .i tapered teoiiomits can Im' effected by spending age strains in the web or the disk on 
iron healed red hot Kach of the pat- a few didlars mi good patterns. He is account of the greater mass of iron- in 
lein-* wa'' given hcwcral eont-. of black willing to •'pend any amount of money the hub? If so W'hat method would 
and believe me alter that we on advertising; but he thinks if he you recommend for remedying this difti- 
Koi eastings that were castiuffs and not gtrls a foreman for a small salary he ciilty? 

(jiiecr looking things that looked as if getting a bargain. Well, so he is, Anszeer : The desired change is rCCom- 

they had been dug out of «iu iron mine there are always twfi parties to a bar* mendetl. Increasing the diameter oi 

with Robinson Criisoe’s wooden hoc. gain, one gain«y and one loses.” the hub by 3 inches will give a stronger 

“The thickness of the vertical walK “The same applies to presidential disk than the present small hub with the 

m the square and round frame patterns candiilales, don’t it. Hill?" said I. cast steel band. It also will eliminate 

wa^ reduced to ^-inch tapering to - the costly operations of machining a 

.u.d as a resuU wc ha<l ..o Ini-reHHmff Hub Diameter ■"'‘Shining the inside 

cracked castings even when they were - .surface and top edge of the band and 

potired fAm an all-scr.qi charge By (Jucstinii . We have alw'a>s made the shrinking it on. 

an all-scrap charge 1 don’t mean a di^ks shown in the illustration with a There is a certain amount of intcrml 

charge that has been carefully dosed cnnq>arativtly small cast iron hub. it strain in all circular webbed castings. The 

with fcrro.silicon and ferroinanganese is strengthened afterward by shrinking strain increa.scs in intensity according 

but a charge made up (»f ordinary «*n a cast steel hand lilted as shown at to the relative thickness of the metal 

foundry scrap. A The 45-degree i.s not a good om* in the dilTerent .*5ectioiis. In this particu- 

“Thc pallcrii.s were molded in the a> the hand shrinks a.vially while cool- lar casting there is no abnormal dispro* 

same position as loitneils. A roiiml ing and leaves an opening ()f abonl portion anti what little strain develops 

plate attached to a long e\c holt sn» d()l of an inch. 'Hie reason tor put* can be lessened In stripping the hit!) 

]iendtd fiom a bar resting on lw<* ling thi-t band on appears to have been after the casting ha.s set and digging 

strong backs across the cope w.is used that tlieie \»as some difticulty -in cast- out the center core This will allow 

to carry the body of sand l\»rming the mg a lica\ v hub free from sbrink liolcs. the hub tf) cool in the same length of 

iiisnle^ of the round Iraine. The cope The ile.sign has been criliciseil ami we inne as the web. 

with the lifting plate atlached li<i\e ••eeM told that the ilisk will he There should be no dilhculty in pre- 

lilled by llie crane and held while lln- stronger ii tin* huh is made larger and venting the luih from shrinking. Place 

pattern was being taken out of the "oIkI witliout any band as show'ii at />. a (i-inch riser on it, tapered down to I 

drug. It was then lowered liack into 
place There was never anv linisliing 
necessary cither on cope or drag. A 
set gate with two braiichos was 
rammed with the pattern iii or.e coiiur 
of the llask so that il was not neces- 
sary even to cut a gate. 

“The ifisidc of the square frame als<» 
was lifted out, but not as part of the 
c< pe. These frames were made on 

the side Hoor which had no crane ami 
make the job as light as possilile 
a Hal cope was used and the sand 
fonniiig the inside of the mold lifted 
out separately on a flat plate provided 
with four loop.s for that purpose. Two 
men lifted the cope and set it on an 
empty flask; then they attached lw’(» 
e\e hooks each to the loops and alter 
placing two pieces of pipe in the eyes 
they lifted the body of saud out <if 
the pattern and .set it on a stand along 
side for a minute, while they drew 
the pattern. It was then refurned 
to its place and the cope closed down 
'I’his pattern also was provided with a 
siKt gate on the side which was without 
a flange. 



“Yes, indeed," said he in conclusion, 
"this old, antiquated and amateur rig- 
ging is bfd medicine ; but it is re- 
markable how* many shops there arc 
which cling to things of that nature. 
If you ask tny opinion, the reason fre- 
quently is bemuse the manager is not 



a practical wan and cannot realize the 


DISK Wltll SMALL CAST IRON UUB 
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inches Where ft jlo^on the hub and' feed 
it with a .^'-kich rod. See that the 
riser is supplied with hot iron at fre^ 
intervals until the solidifying iron 
in the casting forces the rod out of the 
hole. 

It does not harm the castings to leave 
them in the sand for 48 hours after 
they are cast but 12 hours is long 
enough. 

Small Drawings of Shop 
Buildings 

liy George IV, Childs 

The works engineer in a large steel 
plant had small drawings and blue- 
prints made up of each building unit 
in the works. These drawings arc ill 
of standard size, x 11 inches. Tl>*‘y 
ha\c served a very useful purpose at 
the works at which they are use<l and 
It is thought that every industrial plant 
would be benefited considerably in pre- 
paring drawings of a similar nature. 
The drawing c.\hihit only the general 
details and dimensions of the huildiier 
In the plant mentioned there are 15 
M'parato and ilistinct units so that M 
'vas necessary t«) make as many draw 
ings. 

I.iko in a great many other large in- 
dustrial plants there are also the usn.il 
large cumbersome working drawings oi 
each building or unit, which cause n<i 
end of time and trouble when being 
taken out and put hack into the drawing 
files, .Again, such drawings are too 
expensive and important to be contin.i 
ally removed and place<l hack in 
flies. The tracings as a rule are gen- 
erally handled roughly especiallx if al 
lowed to get in the hands of those 
who were not trained in some good 
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as are used In brass fouhd|fies ft, re- 
quires considerable time to clamp a 
large number of flasks indivkfually and 
turn them on their sides for pouring. 
It also means that two boards must he 
provided for each fla.sk, one on the top 
and one or* the bottom. With the device 
shown in the accompanying illustration 
it becomes pi>shiblc to clamp six or eif^ht 
flasks at one time and only use tw'o 
boards. Tito flasks arc clamped while 
in an upright po>ition and then laid over 
on one side for pouring. As may I)e 
seen in the illustration the device con 
si.sts of two long clamps, provided with 
toes at one end and rows of holes at 
the other. A yoke ./ with a threaded 
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drafting room. 

The small di-.'wings have about ah 
the information necessary shown on 
iliem and by their use the wear and 
deterioration of largo trarinos and hluc- 
prints which cost many limes as iniicli 
' as the smaller ones is saved. Complete 
bound volumes or .sets of the small- 
sired blueprints should be on lile, not 
only in the drawing ofhee, but also in 
the general manager's, malRlrr mcchanic'i 
and other ' important ofliccs in the plant. 
The drawings are frequently referred 
to and if bound apd widely di.stribuied 
they will he ready for instant use and 
will save the delay and confusion which 
is often caused by inability to locate a 
drawing when needed. 

MuYtiple Clamping Device 

JJy Charhs C Ue 
^dni^mes ^castings ' whkli have beHtp 
molded on tfa'oir sM^ are^ poured on 
•end*- -iln of' shch 


hole and a bolt in the center is' dropped 
down close to the Mirfacc of the upper 
board. Two Ixdts, one in each cUmp 
arc used to hold the yoke in place. Pres- 
sure i.s applied by turning the screw ff. 

Round Plates Warp During 
Cooling Process 

By M, E, Duggan 

Flat round disks (*r piptes made 
of cast iron usually will he found 
hollow or dished on the top side when 
taken out of the mold. This i.s be- 
cause the top and bottom faces of 
the casting togelluT with the out. side 
edge becomes set first through con- 
tact with the mold leaving the cen- 
ter soft and the last part to *0001 off. 
When the center does shrink, a severe 
'Strain is imposed on the rim which 
has already reached its limit. In ex- 
Ueme. cates this causes the rim to 


open up, the crack freqqemly 
tending to the renter. • . , , 

If the cope is comparatively ih^& 
the heat will radiate rapidly throu^I^y 
it causing the top side of the caafln^{.^ 
lo cool off and contract first, thereby^ 
shortening or dishing that side. The; 
bottom side cools off and attempts ; 
to contract later hut the top is tod 
rigid by that time and the plate rt-; 
main!- in the di^tored condition, with 
ilu' bottom .side in a state of tenpiqili;;' 
It the metal thickness i.s not cvelify/^^ 
fli^jtrihutcd thronghoiit the pattern ■/ 
every curved portion will be exaggerv 
ated in cooling. ‘‘o 

If the pattern is perfectly true;. If^y 
cope and drag arc the same thickaessr^ 
and both rammed evenly; and if thd;. 
casting i< not stripped too*early; there/ 
is no reason why the casting shoui:Id:<' 
M(*t conic straight. The strain 
distributed evenly in the same 
anti balaiircd. Ilowcvvr, if the piMS: 
has a molding or strip around 
oiiisidc edge on the lower side, ’ it:| 
will have a tendency lo buckle tip 
the center when cooling. This 

because the lop lace, bottom fai't 
rim cool in the order indicated. 
rim cools last and finding Jess resist^! 
aiice on the bottom side to coiitra4^3 
til'll travels in that direction. T,l^ 
lomhined contraction of the rim 
the bottom face overcome the 
sistaiicc offered by the top face wltljj 
the result that it is forced up in. 
center. "'J'l 


New Sand Bed8 Opened.! 

The (■ros<i-Olavf Co., Inc.. 
f)mondaga Bank huildinj<, SyractitMSi^ 
.V. V.. recently has open-id new bfdi^ 
of molding .sand located in New Yji>rl^ 
state within a few miles of Syra<J|ia«fS 
The company now- is making locaJ| 
deliveries and plan.s soon to extend 
shipments to outside foundries. 


PurehaseH Another Planl' 

' 

The Worthington Pump and 
chiiicry Corp., New' York, has pur- 
chased the Platt Iron Works, Dayton^^ 
f). Oil mill machinery, hydraulft tar-' 
bines and water wheels, feed 
heaters and high pressure air cijiii-,' 
pressors will be manufactured at thfft, 
idant. - 

A bearing metal patented by 
II. Kelly Is made of coi)per and 
It is claimed that the I^d is he^ % 
solution ill the copper by 
it with hydrogen and* oxygen 
is in the molttin state. This 
lead is then mixed with pwrt molten 
copper in the required proportions* 



Essential Points Which Influence Efliciency of Operations Require ihe In- 
stallation of Electric Furnaces Under Expert Supervision - 
Refractories Are Discussed 


G IJ'IJWIX poMils I.I llu' Hi'.lalla 
luni oi ekLliii- l)nis>. niiii:ic«-' 
rL'(liuri* tin- allciitioii (M suiin; 
f)iu‘ with H kiiowIctlv,f of ukc- 
irical fi)Kin<‘t'iiiiK. as api^In.*! t“ «kvtru- 
ftirimccs, rather iImm lhal !>■)'. 

M SbCfl liy tiu- ortJ inary tinn uf c-lecirii’al 
ruiitrat lors. I'lnrcforc-, tin- ailviu- <»f 
I'itlKT tlu' fiiriiaci-* inakLi '.r the i-on- 
tral sUiioM alwa>s ^h^»lll(l hr taken, 
ralhcT than that of a plant rU-itrioan 
or coiitracti-ir. The nctd tor rxprrl 
advice centers niioii the i.nl lhal i-arry- 
iiif? allemalinn ciirrenl" oi a emiplr ol 
thousand ainjiere.s is diHeieiil from that 
of haiullinK the nnuh sinaHei currents 
of the ordinary iniwir or lij^htin^ (ii 
cuil. 

Compaied to the pmldenis* inxolved in 
carrying enrreiUs uf ainpcres oilen 

retpjired by larne forroalloN oi iron 
smelting furnaeeN. or ivi-n llu)^< oi .sODO 
. to KMXM) amperes, as taken hy lari-e 
steel mellinjf furnace-', the prohleins. 
even with the lai'i^e.st bra-'^ fnrnaee>, are 
fairly simple. 

For example, in one oi the Sw<- lie'll 
iruji smelling furnaee.s. taking ,l(iOn kilo- 
watts, the lo'.sC'. helween lh»- iran-'- 
foriiiers and the furnace \Nere 475 kilo 
walls with one metlmd of nmtnng the 
leads from traiistormer'' tn furnace, 
while with another the losses were cut to 
28,5 kilowatts, the power factor heing at 
(he .same time brought up from 70 tn 
QO. fn addition to the actual saving ol 
energy, the change made .^500 kdovolt- 
.iinpcro.s of transformer capacity capable 
of .sending more energy to the furnace 
than 4500 kilovolt-amperes capacity did 
previously. 

In another 4000 kik>\vall furnace, 400 
kilowatts were lost belw^een trains formers 
and elect rodc.s, 165 kilowatts in the leads 
themselves and 315 kilowatts in the 
structural iron work near those leads. 
Power used in heating leads or nearby 
iron work never gets into the furnace, 
blit it has to be paid for just the same. 
In an llerotilt steel furnace of about 
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BY H. W- GILLETT 

kiknvriU*.. it was iduiid that the 
volt.Mge (Imp in mic of the h'ads pa^Mng 
mar snim* structural steel wa-^ ij\er 
three times tin* di«>p in another >iinilar 
le 'd iiKM'e rcnmle fruin the steel woi k 
Tile le ids (Migiii:i1)> \v<*re made ui» oi 
hush.irs Jield apart to allow ventikition 
.'ind r.idi.’itiun dl heal, hy (t»ppei sp.uer-. 
whli'li made the whole lend esst nl 
(Hie big confluctiT instead id si\er.il 
seji.irati coiulnetdis in ti.’ii.dlel. \lerel\ 
l)\ taking diit the coppi r spac< rs and 
putting in insulating spacers, the xnlt-nre 
(Imp was decu.l-^ed. the fnrnai i- w .i « 
e.'pahlo (d d(.»ing more W'(‘rk, and the 
turii.ue made its heats lastt-r and :il a 
IdWi r powei rdnsinnpiion 

All this i>ecnliar behavior of K‘a(Is 
larrsing hea\> i ninnts is dne In .ilti-i 
ii.itMig iiuri-nl M.iveling in waven. hi si 
i'l (Mie diMil’dii and then in ilie dtlui 
T'Im- more o'l -i tlie \\.»\i-s tt.i\el, tli - 
giaaler tl'o * diiiplii alioiis. 

TrauMuit . ///< ; iitifun/ C ni > rn/ 

With dirtet current, .‘^uch as in stm- 
.igc hatterns. electroplating, etc, tin- 
cm rent tiMvels Mepidily in one diiec- 
lion llovxovtr, direct cnrr<-iit e.aimot 
l)c iiansfornied from one vcdlagi* to 
another and hence innst be generaie I 
,it till' Noliage at which it is to he 
Used TTierefofe. it must be ti ansiiiitled 
at low vollage.s and bigli currents 
Alternating current t»n the other hand 
can be generated at many iboiisunds 
of volts and transiiiilled over long 
di.sliuices over tiny wires at low cur- 
rents Since tile heating of a conduc- 
tor depends on the current and not 
the voltage, and increases a.s the stinare 
of the current, thi.s high voltage trans- 
mission at low currents means that 
there is a huge saving due both to the 
(liniiiiutioii of energy losses and the 
ilecreased crtKss sectitm of conductor 
required. 

When tTie high voltage alternating 
current has been brought to the point 
where the power is used, it is merely 
run Ihrough a transformer which can 
change it to the lower voltage wanted, 
at a correspondingly higher current. 
For this reason all electric furnaces 
that need merely heat, and not the 
electrolytic action of the direct cur- 
rent, u.se alternating current. With 
direct current, the same number of 
amperes of current passed through the 
same cross section of a copper con- 


diu lor give*' tlu* same healing i ffect no 

m. illci what the sh;i])e of the coiiduc- 
l(»r or whether it i.*; neai the olher c-m 
diicfors or not. 

V\ liile direi-t current will m;igneti:?e 
ne.iihv non lit steel, it does not caii'ic 
the lo.-ses dm* pi inductive f»r eddy 
(in rent m them which the alternating 
vurreiit ptodnees However, with 
alternating cnrieni, where the cniTcnt 
ili.iiiges in magnitude fnon xero 
thriMf-'h tin* ni.axlmnni to zero again, 
a- Will a-' in diriction, f»() limes a sec- 
Mild (i>n oOiycle (.iirreiU, i5 time.-' on 
J.^cvcle) liu- ilnmge-i in llie cut rent 
hnim in the effect of ‘‘reac/lance,*’ .ni 
indiutive t Ifei i With direct cnrrcuU 
a (.oiulintor Miipiiser' llie ilow of ciir- 
rt III h> T (‘Nisi. nil (• onlx, while with 
altein.iinig iiirreiit. it opjxiseN that le- 
sistanci* plii-^ r('acl.ince as well, and 

n. ulince 1'. aflected l)v the si/e and 
sliajie ol tl'.e condiicior and hy the 
in(»\inirty of otlier (-(.nulnetors and ni 
iron or Ni^»i_d. P‘,,r example, if a large 
• lecir.e inrn.ice for making caKium 
I arlmle was carelessly iustalh'd and 
Mtpplied, 111 order, three dilferent sorts 
ot current at llie same voltage, the 
inrnacc might lake 5000 kilowatts (m 
direef current. 4000 on 25 cycle, and 
J500 on oO cvcle aliernating current. 
By iiropcr siihclivi.sion hiuI interlacing 
of the leads, and avoidance of nearby 
iron, the la.st two lignre.s might be 
brought lip much nearer the first. 

It is not necessary to go deeply into 
the variou.s elTects of reactance, such 
as the power factor, .skin effect in 
condiictor.s, eddy currents and other 
losses in nearby iron or steel here, 
hut these factor.s exist, and di.srcgard 
of them may mean that the cost of 
the leads between transformers and 
furnaces mac> be much higher than is 
necessary and that avoidable losses of 
energy, which costs just so much per 
unit as that usefully employed in the 
furnace, may take place every day the 
furnace is used. 

The foundryman must trust the fur- 
nace maker or the central station to 
specify the proper size and shape of 
the leads, and to see that they arc 
properly installed. He should be sure 
that the knowledge of and experience 
with heavy current conductors, of his 
advisors is adequate. Generally speak- 
ing, the shorter the secondary leads, 
from high tension transformers to tlie 
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(urtiace and the greater their distance 
from girders and structural iron work, 
the better. Tlie ideal arrangement is 
to have the high tension switches, 
meters, etc., in a properly enclosed 
room, kept lucked against intrusion so 
as to prevent danger to life from high 
voltage current, with remote control 
switches on the fviriiacc switchboard 
for thniwing high tension current olT 
and on. 

One fatal accident occurred n:i a 
direct-arc furnace of higher voltage 
Ilian the most modern form on which 
the primary switch was not coritr«jllcd 
from the furnace. A workman was 
putting the furnace into .shape after re- 
lining and stood .so that his hodv made 
contact between the upper and lower 
electrodes. A fellow workman evi- 
dently became confused as to which of 
two switches at some distance iiom 
the furnace was the one that con- 
trolled a circuit that he wislird to 
close, and he closed the one to the 
luinace, with the result that the man 
working on the furnace W'as killerl. 
Under woikiiig conditions there iiMially 
is no danger whatever in an elciliic 
hra^s furnace properly installed, l*iit 
even ilu‘ low^ voltages in nse are dan- 
geron, ^inec if, as in th(^ case cited, .1 
low’ voltage, high (iirrent circuit is 
jiassed through the body, the rc'^uUs 
may he fatal. The safe way i.s to open 
the high tension circuit entirely w'hen 
one wants I lie current off, and to do 
this from «i cmUrol board at the fur- 
nace .\11 the eommercially used elec- 
tric brass furnaces may be installed 
.so as to be safe, if the installation is 
properly made. 

I'lic transformers should be placed 
out doors wherever possible, or else in 
special transformer rooms or cells. 
High tension current should not come 
into the foundry itself, if it can be 
.avoided. 

To get short secondary leads, the 
furnaces preferably are put close to 
a wall, with the transformer directly 
back and on the other side of the 
wall. The higher the current in the 
secondary leads, the more important it 
is to have them short. 

# 

Guarding Against Losses 

Besides the energy losses in the 
leads there are losses in the trans- 
formers and in the electrodes, but 
these depend on proper materials, de- 
sign, and proportioning, and are prob- 
lems for the makers of the transform- 
ers and the furnaces. 

As soon as a furnace is installed, a 
. comparison should be made between 
the reading of the kilowatt-hour meter 
on the primary, back of the trans- 
. former and leads, and of that on the 
furnace switchboard by which the fur- 
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nacc is operated, if this, as^ is usually 
the case, is connected on the .secondary 
side and shows the energy that gets to 
the electrodes, but docs not include 
transformer and lead losses. If such 
a comparison show's not much over 5 
per cent loss hctw'ccn the power »)ii 
tlic primary side, (what i.s paid for) 
and that on the secondary, the in- 
stallation is good. A lo^s of 10 per 
cent would not be unusual if the sec- 
ondary loads are long. Higher los.sos 
would indicate that the installation 
probably could be improved. 

The first refractory lining for a 
furnace tisually h supplied hy the fur- 
nace maker. After that is worn out 
the user may and usually diu’S, sooner 
or later, try **onie other lining, and he 
may experiment wdth all ‘^uris of re- 
fractories and with large Iineks, even 
one piece liners in some ca.^cs, .small 
bricks, and with rammerl-iii linings. 

Try Diijercut Rffnictories 

On account of changes in prices of 
refractories, and \arving freight rales, 
<lifFcrent refractories ma> he called for 
m «lilTerent focalities, «»r in the ^ame 
Ineahty at dilTereiit time-., h.ach type 
of furnace has its own i»eciili.ir requiic- 
iiunts anrl the nature of tlie charge, 
tlie amount and nature (j 1 •.lag-foiming, 
non-metallic impurities, and the way 
tlie furnace is rim. all have a bearing 
on the refractory prohlem. 

The ideal lining would never wear 
out, would allow no he.it to escape 
through it, and would itself take up 
no heal. No lining is kleal in any 
one of these points. Each factor is of 
about equal importance F^ong life 
is <lesirable, and the le.ss often the fur- 
nace is down for reliniiig the low’cr the 
cost, mit only of refractories and labor 
for laying them, but also of the. over- 
head on a nonproductive furnace. 
However, long life may be attained at 
too great an expense for electric heal 
lo.st through the lining, and through 
lowered production due to this heat 
loss. A lining of low heat conductivity 
is more necessary in an electric fur- 
nace than in a fuel-bred one, so the 
lining usually is thicker than in fuel- 
fired furnaces of similar size. * 
However, if an electric furnace is to 
be used only for a few hou^s, say, 
nine hours a day, the beat storage in a 
thick lining may be too great. Ihc in- 
side of the furnace lining, depending 
on the type of furnace, must be heated 
up to, or above, the pouring tempera- 
ture of the metal before the metal can 
be tapped. The temperature varies 
through the lining from inside to' out- 
side. Now, if the refractory has too 
high a heat conductivity, the lining 
must be heated nearly to this tem- 
perature for a considerable depth be- 


fore it ceases to drain the heat away^ 
and allviws- the inside to reach lull 
operating tcmperaluro. In some fur-,, 
iiaccs of great w'alt area in comparison 
to ihcir metal capacity, large amounts . 
of licat must thus be drained from 
llu* inside and stored in the walls dtir- 
mg the first two or three melts of 'the 
day. 'I'liis heat leaks away through^ 
llu* furii^»cc slull when the furnace is 
icllr nearly a.s la.sl as it does while it 
i^ nmning, so tlie no.xt morning the 
w.ills li.ive again to be supplied with 
the heat they liave lost throiiglt the 
night. On continuous operation, the 
Wf.ills become saturated with heat or, 
the I'uriiafo has reached the steady state, 
sn that each heat ctmies out in the same 
lime, ami ihe energy Supplic^l is con- 
sumed in useful work ov lost through 
radiatiim from the walls during the 
lic.ii r.illuT than in In'atiiig up the 
w.dls. On nine-hour operation, on 
the first lew lieat.s of the morning, 
it is necessary to siip|)ly not only the 
sht II losses during that heat, but also 
energy to make up for the shell losses 
tif till- night hcfoi'e. 

High heat storage therefore meaus 
low prodiielion and low thermal efli- 
cieiuy, when the furnace is not run 
continnous,l>. It might pay to make « 
a furnace lining, as light as 2 inches 
thick aiul. if necessary, water-cool the 
out .side lu keep’ the lining from melt- 
ing, on a furnace to be run but a few 
hours per day. If one lost an average ' 
of 20 kilowatt. s per hour for 24 hours, 
with a thick lining, he has to supply,, 
•ItiO kilowatt hours in whatever time 
the furnace i.s run, .say eight hoitr«, 320 
kilowatts of this being stored and lost 
at night. He could lose JO kilowatts 
average per hour for eight hours, and 
if the furnace had a storage of only 
100 kilowatt hours he j^ould not lose 
more than that in the remaining Idr 
hours, or a total of 420 kilowatt hours. 
He then would start with a dead cold 
furnace each morning, but he W’ould 
be 60 kilowatt hours to the good on 
his day's run. St. John* has shown 
several diagrams of the distribution of 
heat losses which bring out the im- 
portant role played by stored heat 

Stored Heat a Factor 

It the .stored heat lost at night 
which cuts a large percentage figure in 
a small furnace and prevents the usual 
types of externally heated crucible fur- 
naces from having any chance of com- 
mercial usefulness. The lack of stored 
heat, due to the, need for only a thin 
heat-insulating wall, makes the high 
frequency furnace, with its Ihternally- 
heated crucible, a possibility for inter- 
mittent work in the small sited units. 


m. John, It M.. Commeralsl Ttetins of IfeUHiir- 
gleil RIcetrIc Fumroi. Che*, snd UH. Brig., 
Vol. 21, 1910, p,8SS, 
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T)it‘ inside of I he lining must be 
refractory enough, not only merely to 
resist fu>ion, hut to stand up against 
the atmosphere, the niclaj or the slag 
with which it is in conUd Most re- 
iractory materials conimonlx available 
have a high heat coiuluctiviiy. and a 
high sporihe heat, i.c. thc,\ lend to 
give both high w^ult tns'.C'. and high 
*heat storage. Tf only .«.uch a thickness 
ot this high temperature rrfractory he 
used as will kcei> llio temperature at 
its back down to some lower tempera- 
ture at whicli some (tther le.^s reirac- 
lory material of Imver heat eondiic- 
livity and heat storage will stand up, 
the. ^eeond refractor \ then becomes a 
belter inateriat for that layer of the 
lining than the first. 

Past a certain lhicklle^^ of the sec- 
ond refractory, a third material, still 
le'*s refractory but of still higlier re- 
sistance t(» heat flow, and of lower heat 
storage capacity, then surpasses ilu* 
second. ICvcn mure layers eould he 
nseil. Still better would lie a brick 
that varied in composition and jiroj)- 
ertics from one end to the other, since 
loo many layers ol thin bricks give 
mechanical instability, ^onie |irogress 
is being made in the expei imeiital i>ro- 
(Inction of sneb briiks. especiallv ear- 
borundiim — fircclav imxliii es. 

I /.VC Stnifiptui I iniu(/ 

Nearly all electric furnaces use at 
least two layer.s of refi:ictoi\ mateual. 
'rile outside layer, nexl tlie shell Ibe 
easiest to select, since infusorial earlli 
and itifu.sorial earth product', have the 
needed properties. Jleiny asbestos 
sheets or asbestos ermeiil siunetimes 
are used. 

.V low grade hrebnek nsuall> lill.s the 
rcquirciiienta for the middle layer fairly 
well, but the ’’inner layer is the real 
t)ro))lem. Mo.st electric brass furnaces 
use high grade firebrick, especially 
those high in alumina. Some use silica 
brick. On arcount of the danger of 
spalling due to heating and eoiding, 
which is shared by magnc'.itc and 
silica, these materials si-blom are used 
in furnaces for interniiltenl operation 
I'arborundutii brick has been used in 
roofs and heating troughs. It.s heal 
conductivity is high for use in ihe 
body of the furnace, though it finds 
some use for that purpose. Carbor- 
undum brick, especially the bonded 
type, have great re.sistance to spalling 
' and abrasion. Hartmann and Kohler* 
show some striking photographs which 
« bring out clearly the superiority of 
such bricjji, as well as of high grade 
firebrick, as to spalling on rapidly 
cooling from 1350 degrees Cent., over 

•Hwtmuxi. M. L.. tnd Kohlir. J. F.. PhyRlrtl 
€hirtct«rlittct of Speetellscd Rcflmctiirlefi, 
TkiM. Am. Etflftrortiem. So^.. Vol. ,17. 1020, 
(i|).340, $(KL 
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silica or magnesite brick, which spall 

badly. 

Chromite brick is of doubtful value 
in the furiiacc.s that have a strongly re- 
ducing atmosphere, as it teiid.s to be 
reduced into ferrochrome. 

Zirkile brick, made from crude zir- 
con ia ore. i.s taiitalizingly close to a 
valuable refractory, but its price is 
too high to he justified until it.s prop- 
erties are improved. W hen pure zir- 
conia refractories hecoiiie a\ailable 
they hid fair" to give a most desirable 
comljiiiation of properties. 

.\luudiiiii, (ir electrically filled 
alumuia bricks also have possibilities, 
though they are expensive and arc not 
>et developed far except f‘>r lalnjiatory 
use. Ahv'dnm cetiunt. however, i.s of 
great v.«liie in some inirts of ',ome elec- 
tric bra-is furnaces because of its com 
hinalioii of refractorines'.. gJM>d boml- 
ing power, and its ability to riMuam an 
elcilrital insulator at lemperatiircs at 
\^lnch (Uher relraetone.s hecj)mo ci)n 
tlmlors (’arborundiiin and alnnihim 
arc. anil ])iire /irconia refraclune*. 
probabl> will he. elecinc finnace jood 
mis theinselve". 

A.s lal>oralory expcrimeni s, and slill 
more important, jilant tests, go on 
wnh iinpii'ved refractories, the life of 
elecinc ! irnaee liiimg?. ^Iionld lie 
greatly improved, and reiming cosN 
per Ion lowered, h aUt. is hoped llial 
a lining for the indmtnni t\i»e nia\ he 
found that will allow' ilial type to 
handle highly Kadeil alloys 'I'ht 
niakeis are woiking with n'fractoiies 
of the type n.scil lor making graphite 
crucibles, with some liojie of sncci ss. 

Small amounts of heat theoretically 
may he sa\ed. b\ painting the furnace 
shells with ahiminnm paint or evim 
nickel plating them, since good re- 
flectors lose le.ss heat than dull black 
materials .Such .a bright liiiish makes 
a nice-looking furnace and probably 
saves a few kih>vvatl hours - as long as 
it stays bright, which is seldom long 
ill a foundry. 

One of the most vital poinLs in the 
installation of an electric furnace— of 
any furnace for that matter, hut espe- 
cially the electric furnace liecausc of 
the liad elTcct of delay on productifiii. 
efficiency and co.st in general — is its 
proper I’ocatioii in the foundry. Con- 
sider one furnace which is me- 
chanically charged, and is located so 
that the metal does not have to double 
on its tracks, hut goes in a straight 
line from metal storage, lo furnace, to 
molds. In the la.^t stage, generous 
sized ladle.s are brought direct from 
the l^dle heater by a suitable overhead 
trolley, then taken to the molds by a.s 
short a path as po.ssibic, to avoid the 
necessity of too great superheating of 
the metal. Consider another fnrnace 
nf the same make and size, melting 
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the same materials but set in an auU 
of-the-\vay corner, to .which the metal 
is wheeled by hand, and charged by 
hand, and from which small ladles are 
carried by hand a long way to the 
molds, the incoming metal and the 
ladles meeting in confusion. The 
melting cost sheets of the former will 
show a marked superiority to the 
latter. 

Mechanical charging i.s a great ad- 
vantage. and even though a foundry 
may plan to stick to hand charging at 
lirst, it is w'i>e to install such types of fur- 
naces ns are capable of being adapted 
to mechanical charging in a place with 
suificient room to allow later installa- 
tion of f)vcrliead cqnipment. 

Sells Foundry Interest 

W'. 1 . .SlurwDod. who formerly con- 
ducted a loinulry and machine shoo 
fur the inaiiiifactnre of wood working 
in I'l. Worth, Tex., has dis- 
posed of his e.stahli.shnieiit t(» Ainick 
IJros.. who will operate it as a foundry 
and slioji inaclnne shop. Part of the 
u|iiipinenl w.is sold to the Tw'O-Ciire 
Ki'lieail Mold (\>., Inc., of which com- 
pany .Mr. Sherwood has been made sii- 
pcriiilepdenl. Tin* latter company con- 
icmplaies tlu- construction of a foundiy 
within the next few^ months. 

B&»eR Made from Old 
Crucibles 

In one foundry bases for crucibles 
arc made from the old crucibles by 
cutting off the bottonis at the proper 
height and then filling them with a 
mixture of 80 part.s carborundum fire 
sand, 20 jiarts of ba^ch clay and 14 
parts of silicate of soda. The batcli 
clay consists of equal parts of red 
clay and coarse sand. The blocks 
wiicn filled are allowed to dry gra J- 
iially and then are baked. The blocks 
are .said to last for as high as 125 
heats. 

Hold Housewarming 
• .Exercise 

The new plant of the Pittsburgh 
Valve. Foundry & Construction Co., 
Pittsburgh, recently was dedicated by 
housewarming exercises held under di- 
rection of a committee composed of 
Harry W. Allen. John W. DeWalt 
and Robert H. Thompson* 


The Frazer laboratories, Inc., re- 
cently have removed from 531 Mlain 
St., to 52 Niagara streel^ BufTalo, 
N. Y. Bruce £. Frazer, the head Of 
this organization is a consulting engt? 
heer on foundry subjects. 





How and Why in Brass Founding 

By Charles Vickers 


Kemelting Insulated 
’ Copper Wire 

fl'r would like to leant ivhnt f^ercent- 
ui/e of loss is considered pood practice 
iu melting brass, IV c also desire iti- 
forntation oit ike subject of nsinp scrap 
copper wire, from lohich insulation tuts 
been burned, in alloys for uiakinp cast- 
ings that must withstand a pressure of 
200 pounds per square inch. 

The percentage uf loss in inciting 
onpptT alloys will vary with tin- coni- 
pusiii'iii of the alloy, and the degree uf 
skill expended in melting. Alloys high 
ill zinc, as for instance, \ell»»\\ l)rass. 
In,>c more than alloys composed ol cop- 
per and tin, or copper, tin, /inc and 
lead. This is because znic is a .olatilc 
metal, that is. it distills out of the mix- 
ture when the latter Is molten. Oh- 
\iousl), if the alloys have to be brought 
to a high leini»erature in order to 
properly pour the castings, the los^ will 
he higher than it cooler metal could be 
be used. In the case of 'yellow brass a 
|o-,s of 2.5 per cent net can be con- 
sidered good practice, liron/e will lose 
about 1.5 per cent, and copper will not 
lo^(‘ more than I per cent. \\ hclher 
scrap copper wire is suitable for pres- 
sure ea.stings will depend largely upon 
the kind of insulation that was burned 
off. If the wire is cotton covered, it can 
be put in shape to produce allovN free 
Irorn poro.siiy by burning off the cover- 
ing quickly, cooling in water, drying and 
ctmipacting into a solid mass. However, 
if the. wdre is covered with material con- 
taining rubber it is not suitable for such 
eastings. When the in.siilalion is burned 
the sulphur contained in the rubber 
win combine with the copper, and alter 
tlie latter is melted and tak^ up oxygen, 
a gas will form in it l^vill |)rodiicc 
porous castings. 

If the wire is bought before tlie in- 
sulation is burned off, the rubber covfTcd 
wire can be separated and reserved for 
udtn|>oriant ca$tLng.s. The wire not cov- 
vered with, rubber, ought to produce 
satisfactory castings, but it should not 
be meftcci ^lone unless compacted into 
a he melted in 

. a loose roll H into balls that 

udll. enter .(he crucible. I^irst melt in- 
got or the ^brasit part of the 

jqharife if the; latter is to be used in the 
/ -heat, then intrt^tice tbe, copper wlre^ 


.submerging it in the melted metal. I'ccd 
the wire as ^a^t as the melted metal will 
take it without freezing. When all the 
coi>P<-*r has been added and lias warmed 
up again. Ntir the alloy thoroughly, add 
tlie while metals, again stir, and pull 
the pot. After skimming, scatter a 
small amount, about 0.25 per cent, of 
shotted phosphor copper over the .sur- 
face of the metal, then stir the surface 
metal to inc«>rpoiatc the shniu-d pho> 
jilior copper This will liipiify the top 
layer ol metal in the crucible and permit 
the gases that may be held in the body 

01 the metal to c-'Cape. Just before 
pimring, thoroughly ''lir the metal to 
the bottom ot tbe pul Handled in this 
maniur, the, scrap copper wire will pro- 
(hue a.s good results as ingot coiiper. 

Preventing Cnoiing und 
Shrinkage CraekH 

If'r would like to team why the snitiH 
brass castiUifA oj whuh a sample is senK 
crack in the manner that lotll be noted. 
The casting ii a bn.shing approximately 

2 inches in diameter. 2 inches in tenalh, 
7eith zcalls i\.'iiich thick, and haviih/ a 
wide, thin flange on one end. The 
cracks appear under the j lunge at the 
juihtion -with the body of the bitslung, 

■ on the pairing of the mold, about half 
in the cope and half in the drag. 'Tin 
alloy IS a yellow brass analysing ap- 
proximately, copper, (4 per tent, ^ine, 
34 per cent: lead. 2 per cent. IVifli the 
exception of the cracks the castings 
appear to he sound. 

The cracking is due to a strain pul 
on the casting because of its shape and 
its position in the mold. Probably the 
casting is molded vertically, the flange 
being uppermost. At the opposite cud 
of the buithing there is an internal 
flange, which is formed by ^ circular 
recess in the core. The two flanges 
serve to anchor the metal at both ends 
and prevent its free contraction. The 
latter phenomena cannot he prevented 
by any means known, therefore, as the 
two ends are flrnily held, something has 
to give, and the weakest part is the 
junction line of the large flancj^e with 
the body. Tbe heaviest section of metal 
is at this line and this causes the part 
to cool more slowly titan the rest of 
(be casting. Therefore, it U the most 
lender part of the casting at the critical 


time when cu-Uraction occurs in the ■ 
inrtal. 

Thi^ IS the cause of the cracking; to, 
prevnii cracking, the cause must, be. 
removed One end of the casting iifuikt 
he made free to move towards the other. , 
How best to do this is a probtenviO', 
molding that must be worked out by 
expel iiiKMitation. Suggestiems arc* ah' 
that can be offered here. Possibly if, 
the core print at the bottom is made 
short and tapering, and if the cores arc 
bollovveil out inside to lighten them, the 
metal will have strength sufficient to 
lift the core, m> the two ends can come 
together This will prevent cracking. 
That all the ea*itiiigs made arc not 
craekcil .show.s that some freedom ot 
inovemeut niu.<t take place in the ma- 
jontv of cases. The core mast be lifted 
ill), -niil when it is firmly unchored . 
down bv the metal getting around Uw; 
|)riiii, or by having been squeezed linuly 
into the print; then the casting cracks 

short cone-shaped core print, ami i 
core tlial IS light .inrl easily burnt wUr 
aid gieatly in overcoming the crackmgl 
'J'be surest way to avoid the cracking- 
would he to roll the mold over after, li' 
Is made, and pour it wdth the other itnd 
up. 'rile weight of the metal tl^U 
would aid the shrinkage of the casting, 
and it is inconceivable that cracking 
could occur under such circumstances. 
Rolling a mold over before pouring, 
howe ver, adds to the labor, and fewi^r 
molds are made, and with unskilled 
help, sand is likely to enter the Sprite 
it tlie bottom board slips in rolling 
over. How'over. we believe a littfc 
Mudy along the lines suggested will 
eliminate the cracking. 

Roll Bearing Alloys . 

U'r have been making hearings for 
rolling mill rolls, but have had diffi-i 
lulty III pelting the castings strong 
enough. They appear to be good uutU 
the ivatcr ts started onto them, when 
they commence to disintegrate. We 
would like to get a fomcala that would 
be suitable for this purpose. 

Wc suggest a trial of the following 
alloy: Copper. 8S.S0 per *cot; Utu Q 
per cent; lead, 5 per cent; phosphof 
copper, 0.5 per cent. 

The phosphor copper shotdkl he aitded 
to the copper wheh the Ip^er’ is molten 
and before the other metals. 


Study of Impact Tests on Alloys 

Tests Made on Impact-Shear Machines and on Alternating-Impact Testers In- 
dicate the Relative Value of Various Alloys — Machining Bars Found 
to be Unnecessary for Impact-Shear Test 


BY AUSTIN B, WILSON 


IIJI-1\ IciisiU* tcsl^ on inctiil 
liH\t been made lor a long 
vvliile by inanj hrnis, im- 
pact arc of more rc- 

cctil oiigin and ci»nii)araii\c little is 
generally known of tbc i>rop<‘rtie'. of 
metal under tbi^ lyjic <d te^t. A serus 
of impact tests was made witli ilirce 
<lifferont iiKicliines on*\.in{m.s bimi/t^ 


bar, and l.andgraf-Turner allcrnating- 
imp.u't tests. 

Tbe maelimc siiowu in I'ig. 1 is the 
t>p(‘ used fur bVcinoiii Ic.sls dlic ver- 
tical shaft Rilifle-. a weight wliuli f<ill.‘> 
on a knife edge about 1.. inch vvidi* 
whieli Is aliixed to tlu* bore. I'lie tc'-t 
pii'i'e IS plnccd, notched side down, 
acioss a rectangular njjiMiing in the 


in service where a notched elTect wa.s 
preseiii, and vice versa. It is well 

kiiow'n that a slrc.ss applied to a bar 
wdiiclt h.is :i sudden change in cross 
section along it.> length produces a dc- 

iidedly noniniii 111 m strain distribution 
at the cliaiigi in tro.s^ section. It the 
change in cros-> secluiii is in the form 

of a nick or gumvc. the strains at the 
baNC of the nick iiinlliply and are. much 
giealei than the average strain over 

ilie eto^s -eel" 11. Tin’ sttains arc lo- 

c.ili/Ld at the bottom i>f the iiolck 

(hereby d<‘t reaMiig ihe strength «»f the 
ni.ilerrd man* lime> more thaif the re- 
duction 111 crus-* -eclic^n would indicate, 

dill'' 'ftect mirciscs as tlie angle of 
till' notch dicre:i''es. \n illustration of 
tills IS tlu' nuking of a bar by a w'ork- 
ii'.m bet ore In caking. In many cases 
lli(‘ imniclod bai would merely bend 


Table I 

Akeraiiliing rrafiaet aimil ImpiSi'i-pjlTiear Tealw 


Alti'rnatlni' nnpact ti’st 

Iriipicl shear 

tuTii'e lout 

Tn shc.ir 

Bar % Indi (llaiiirtrr 

'IVsl, iii.iililneil 

li)i m.ieliiiieil 

\% iMsi ,iierri',:e 

tlionialiniis I'lwiiin il 

'm mkIi V iimIi 

's meh ili.imen-r 

per sipi ire null 

mtMi • 
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7Kl» 

10,'. 7h 
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P.'KI 

.'is.ii:. 

2!l ‘ill 

ail 4 

:t7:i 

7i» 7''. 

\A 7‘. 

40.S 

sill 

11 


IJIS 

1.1 

M’J Oil 


T‘l 



Table II 

mpafl'ii'^^biear Tesls tp EVi'cciiSagc 


to secure more dal.i on tlio beliavior 
of these iiielal under impact. 

With one oi two txceplioiis these 
te.sts were made on bron/»’s which are 

recognized as staiidaid and which are 
more or Ic.ss widely known. 'l\ilde 111 
de.signates the alIo>s by muiibsT and 
gives their general phy.s.c.il propeilie.s, 

chemical composition, particular use, etc. 

The tests made were of three dis- 
tinct clas.se.s, namely Me \dain impact- 
shear tests with unnutched bar, b'rc- 

mont direct impact tests with notched 

'Hi* nuilior, .\iiktiii 1) Wllsun, U cneliierr, the 

Titanium Alloy .Mfii. (*o.. .XUn.irii Fulls. N Y., 
ithlrli oomiHiiiy riinilHlu'd tlii> ivst pivccs for tills 
MTIpH of tPHlF 



.M.idaliU'il. 


Alhv 

'» imii X 
lOiU 

III 

l.T 

•Iv* 



IIU'; 

7 1 


bed of the inachiiie. The knife edge 
strikes the lest piece which breaks 
instantly and allows the falling w'cight 
to drop upon a set of calibrated springs 
which registers the remaining energy 
ill kilograin-nietcrs. The dilTercncc be- 
tween llic energy deveiopeil and the 
residual energy gives the energy ab- 
sorbed in causing rupture. 

Fig. 2 shows the Me Adam impact- 
.shear machine. To operate it an un- 
notched test bar is placed in position, 
the pendSlum raised by means of a 
hand winch to a height which develops 
a given energy — in these tests 4(K) foot 
pounds — and released. TliC pendulum 
swings downward and shears ofif the 
spccitneii by means of a knife edge. The 
remaining energy is registered on the 
scale and the cnery absorbed is cal- 
culated as in the Fremont test. 

Each of these two tests has its own 
particular held, as tests on unnotched 
bars would not be a good criterion of 
the service which a material would give 


M<ii’liln(‘(] Not marhined 

ini'll fliamcti'i' ('.ilculati'd per square Inch 


lOO*/,' 

loo^t 


li:i% 

77 

so% 

an% 

41 % 

r»K% 

54'';. 

7a% 

06% 


whereas the nicked bar breaks readily. 
In addition the impact-.shcar test has 
been found to give very good indica- 
tions of the ease with which the various 


i 
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m a-SreADAMS IMPACV-gHBAB TEtllBR 


PIG. 1— MACHINB UBIiD FOR PREMONT TESTS 
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alloys- can be machined, low results 
* indicating that the material could be 
machined easily, ^hi^h results that it 
wrmld he harder to machine. 

The Landgraf-Timu’r machine shown 
in Fig. 3 is used for making alternat- 
iiig-iinpact tests. This test is similar 
to the one advocated by Professor 
Arnold, Sheflield. England. The lower 
end of the lest piece is clamped in 
the machine as shown. The upper 
end extends through a slut in the ham- 
mer which moves back and forth, thus 
bending the bar, at the point where it 
enters the clamps, far pa.sf its elastic 
limit. Failure occurs in. at most, a 
few thousand alternaliniis. The mim- 
ber of alternations is recorded nn an 
automatic counter. This test gives a 
fpiick and fairly reliable indication of 
what may he expected from materials 
in actual service when subject t<j al- 
ternating stresses. 

Several series (if tests of each kind 
were made Table I gives the average 
results of a large number of two of 
these kiiul.s of le>t. In 'ruble II a 
general summary of the impact-shear 
tests .shown in Table I is given. For 
purposes of comiiaring, not tinlv the 
resistance to iinpact-.shcar of tlie dif- 
ferent allnys hut also the various niclh- 
ods of testing, these VesuUs have been 
translated in 'I'ahle II to pcrcentagc.s. 
In each case aIIo\ 2 lias been taken a- 
KMl p'T cent for a h.isis of compari- 

Si)!]. 

A study of this tabic will show the 
results In he unusually uniform and 
eonsislent. Although the use of round 
bars for this test is not theoretically 
correct on account of llie energy lost 



Kin. a- MArniNE on which the AUKHN.vriNn 
IMPACT TESTS WERE MAUE 

hi deforming the bar, the results arc 
almost identical with those obtained on 
the rectangular bars. Considerable en- 
ergy was also lost in deforming the 
bars tested as cast, probably on ac- 
count of being a little too thick. Tlure 
was a slight variation between the bars 
whicli were inacliined and those nol 
machined. The forme! , as a rule, gave 
slightly lower results due to the re- 
moval of the outer skin. With alloy 
20 thi.s was reversed 
As these tests indicated that it was 
unnecessary to use niachined bars, an- 
other set of ]>ars were tested. He fore 
making the impact test, the quality of 
the bars was checked by tensile tests 


and only bars with properties’ 
approximating tho.se shown in TaMe lU 
were used. 


% BAied ou Bltity 8 
300 
IJO 
U4 
T3 
ri 


Alliiy 

ImpAet-sbfar tssts 
Kt. Iljt. per sQ. in. 

S 

727 

4 

»0H 

5 

H2ti 

g 


10 

51 H 

2» 

602 


The foregoing results show the aluip- 
ilium broii7e.s to be the most resistant 
to shear. Alloys 4 and S gave about 
equal results. 


Two of the alloy 5 bars 'were heat-- 
treated by c|iicuching from 920 de- 
grees Cent., reheating to 600 dqtms 
Cent, and furnace cooling. This, it 
was thought, would incrca.se the rc* ‘ 
sistance to impact-shear, but such was 
ned the case. An average tof six tests 
on bars, not machined, gave 652-foot 
pounds per sipiari' inch which is only 
per cent based on alloy 2. 

The reMilLs of altcniating-impaet 
tests on bars arc as follows: 


Alloy 

2 

4 

r, 

H 

10 

20 


AltemalloiM ewliiiid 
42G0 
4.100 
3600 
.170 
lOSO 
600 


These tests arc of interest as they 
show hotli allojs 2 and 4 to give about 
the same results as have been obtained' 
on alloy 5 from time to time. Alloy 
10 gave better results than have ever, 
been r.btained on alloy 29. The low 


result for alloy 5 was due to a slight 
defect. 


Only inelal known to be of good 
quality was used for the Fremont tests 
(Confw'icJ OH piifip (21) 
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Average Compoeitioii and Tensile Properties ol Alloys Used In Impact Tests 
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Usera Cbu Aid Shippers 

AND scarcity, based upon the inability of 
producers to obtain Ci.rs, , is a source of 
concern lo many foundryinen as winter 
approaches. Distributors of molding, core- 
making and sandblast sand arc fully aware of the 
danger which threatens, and are making every ef-^ 
fort to obtain any sort of railway cars which may be“ 
had .so that some sand reserve may be accumulated 
by their customers before I3ec. 1. Through its sec- 
retary, the American Sand association ha< presented 
the needs of the indiislry to the interstate com- 

merce commission, and the opinion is ojqiressed that, 
governed 1)y war-time precedent this body will favor 
the effort tf) sustain the sand supply, "fhe essential 
character of .sand was established when priority 

ruled (luring the war, and the same status should 
obtain in the present crisis. No effort has been 

made lo belittle the importance or to enter into 
competition with any other commodity in the 
struggle for shipping facilitie.s, hut the case of the 
sand producers and their relation to the foundries 
of ilie country has been set forth in sonic detail. 
On another page of this issue is a short resume 
the sand situation. IVohaldy each foundry'man 
could, from his own experience, add much to what 
lias been given. Tlie question of whether sand 

.-hiirtage .shall shut off or limit foundry activity is 
of vital concern lo every [>lan! manager. Kach can 
do his part, eitlicr through the association of found- 
ries with which he is affiliated, or as an individual, 
riie intenstatc commerce commission should he ap- 
praised of the situation, and each buyer of sand 
should endeavor to obtain a shipping permit, as he 
will siaiid a better chance of success as a consumer 
than will the producer from whom he purchases his 
supply. Such permits are the only means by which 
shipments may obtain admission to embargoed terri- 
tory and arc of marked benefit in obtaining cars. 
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foundrymen know liow to ineU iron and 
rig for making casting.s, but fail successfully 
J to produce a satisfactory output because 
^ enough attention is not jiaul to detail. It is 
cas} to hlamt* the trouble on the carelessness of the 
moldcrs. F'erhaps this may be tnie in some instances, 
but it IS pos.sible to train the moldcrs so that they are 
not careless and to plan the work so that the molding 
ojieration is so simple as to be ])roof against careless- 
ness. After every precaution is taken to rig the pat- 
tern correctly, it then should be put up to the molder 
to produce good castings. In one foundry, all bad 
castings are delivered to the ^or on which they are 
made. In this way the molder knows eveiy day the 
number of bad castings made the day before. As he 
is paid on the piece rate basis he has an opportunity 
to complain if defective castings are being charged 
against him when the fault is due lo‘ some factor 
li'eyond his control. The molder also can determine 
what has caused the defects and an incentive is sup- 
plied to remedy his practice, which otherwise might 
continue in error leading to carelessness and further 
loss. Should the loss become exce.ssive, the foreman 
tries to find the cause and if he cannot correct tt» a 
conference is called with the superintendent who 
goes to the molder’s floor and discusses the problem 
with the molder and the foreman. These confctenccs 
often bring out defects in the rigging to be righted. 



Trade Outlook in the Foundry 



Coal la 
King 


X NDUSTKY as a whole at present lias one 
major problem which transcends all others. 
Transportation, vital to all. is particularly 
essential to foundries which have been un- 
able in the past year to accumulate any reserve of 
raw materials. Pig iron, coke and sand alike have 
dribbled through to plant sidings with increasing 
.slowness. Car shortage has threatened all raw mate- 
rials, and has hampered deliveries of fmisheil prod- 
ucts. 

'J'hc return to quasi-governnicnt con- 
trol has been noted. Onler No. ^ of 
the interstate commerce commi.ssioii 
limited the use of oiieii-top cars 
to the shipment of coal. 'I'hi.s later 
was extended to about Aug. 20 and 
modified in some degree by interpreting coal cars as 
ihat class of opeii-tot> e<iuipment which had sidt- 
over 36 inches high- Despite these provisiiins favor- 
ing mines coal shii>nients have not been increased as 
greatly as had been expected. The modification of 
the original order will allow a longer time in 
which liettermcnt 
is expected. 

further order 
of the commis- 
sion has allotted 
a certain amount 
of coal to be 
shipped to lake 
ports for trans- 
fer by water to 
1 li c Northwest. 

This movement is 
just starting, and 
f 0 u !i d rymen in 
lake t e r m i n a Is 

fear that it still further will complicate their (ransjior- 
lation difficulties by adding to yaiai congestion. .Ml these 
orders issued by the government for the control of 
coal arc taken by soiue to presage the restoration of 
maximum fuel prices. Coke production, based upon 
ami entirely governed by the coal .supply has shown 
little improvement. Practically no reserve of coke has 
been accumulated by foundries. 

Although coke has been liarder to dh- 

tain, fotmdrics liavc been only slight- 


Prices 

Unchanged 


Iron 

\o. 2 Fnuiiiliy. V.illt*)’ $45.00 

•No 2 Soiithpii). HirmiHgliani . . . . 42.00 

No. 2 Komidy, dilraeo 44 on to 45 00 

\o. 2 Found y. PliiladHiilila .. 4U. 10 to 50.10 

Basic. Valley 40.00 

MaUealile. ('hirauo 45.50 

Malleable, BiiiTalii 40 25 

Coke 

fonpellavlll** found y coke . . . 

Wl« coitlnty ftuiiMl y tn^kp . . 


.$17.00 to 1AU0 
. lU 00 to 20 00 


Buying 1921 

troik 


of the Tliomas Fiiniate Co., Milwaukee, to blow in its 'll 
stack owing to lack of coke. Melters who were coiint+* 
ing on securing low-phosphorus iron from this furnace ? 
have had to secure tlie iron from other sources. The ? 
demand for iron in the Chicago district is much more 
active, lioth malleable and sil\ erics Itave been sought. ^ 
Sales of low-phosphoni< ihm have been made in lots* ‘ 
of 2(X) and 300 tons by soulhcrn Ohio makers. Sil- '/ 
vcrics ha\c been sold in medium sized lots. A Ten- ' 
ncssee maker quotes $55 at furnace for 8 per cent 
pig, while a Jackson county producer continues to ask 
$5S at furnace for the same grade. 

The same upward trend of prices 

which is noticed in pig iron and 

coke ha.s not as yet made itself felt 
in the casting branch of the imlu.s* 
try. In fact, approximately tons 
of manhole castings have recently 

been purcliased in New Yfuk for $110 a ton which 
bowed some competition in the bidding as other 
foundry companies had bids as high as $125 and $150; 
However, as the cost of metal in the ladle has been in- 

crea.sed by the* 
rise of pig 
iron and coke, 
there probably 
will be some ad- 
jusnnent .in the 
price, of castings. 

At present there 
is a rather wide 
range in the price 
of castings. For 
instance, ma- 
chinery castings 
range from 
cents to 9 cents 
a pound in the New York di>lrict. In the same 
market bench work castings sell for from IS to 2Q 
cem.s a pound. The market seems to be .still a sell- 
ers’ market although in some lines the demand has 
fallen. However, the buyer is more apt to find a . 
foundi*} which wnll accept liis order than he was a . 
few' montfis ago. 'I'here is a marked decrease in the 
inquiry for ca.st iron ])ipe, but the shortage of raW 
material at the shops has reduced operations and so 
the present orders it is eslima.ed will last for sev* 


Prices of Raw Materials for Foundry Use 

CORRECTED TO JULY 26 

Scrap 


He4ty nuMtiiiK Vallry . . .$2') (Ml to 2*».UU 

ll(‘:iv’y nidtliiK sterl, iMUbiUKli. • 2l>, (10 to 26.50 

lloAiv mvlllnu ChU'aRu .. 21.75 10 24.25 

Slow pln«p. ChlrjiRo n..50 to ,12.(H) 

\». 1 ra>l, DiimRO 41,00 to 41.50 

No. 1 ra<t. Ph)iadi*)nb'a .H 7. 00 to 20.00 

No. 1 niMl. HlimliiRlirim 52.00 to (HI 

Ciu* wliHs. iron. Mttsbii. pli . . 50,00 to 40 00 
Cht oIiopIsi. Iron, Cliiriii'O .... 55.50 to 56.00 
RallroHrl malli'Hblr. CltirARO ... 51 .00 I o 5 1 . 50 

.‘kRilriillurnl malkablf, (liira-io. 20.00 to 20.50 


Iv more forlun.xle in securing metals, eral month!?. A few foumlrics notice a slackening 


Few if any have a surplus of either 
pig iron or scrap. Some iron still is 
iieing sold for la.st quarter .shijimeiit. 
Southern furnaces and a few in the North have taken 
orders fpr 1921 shipmJm. The first quarter price 
on southern No. 2 has been the .^ame as that prevailing 


in demand for ca.st ings for the automobile trade, but 
any vacanev left by a iiaucitv of onlers in this field, 
is qiiicUv filled by ordeq| for castings in diflfefwt. 
lines. Tlie decrease in rec|uirements for one make 
of auiomoliile may even be filled by orders for cast- 
ing.'* from another comtianv. for while the mann- 
faclurersa of the higlier-prM'ed cars are curtailing 


at present, $42, Birmingham. Much uncertainty is , . i ^ • ; 

^pressed re^rding the wisdom of buying iron far tlietr output, the cheajiest cars are being made in 
liitd the future. Some held that a .slackening demand increasing numbers, and the nitdium-priccd car.s ar^- 
and tightened credit conditions may bring reeding abont holding their own although not pressing as 

prices, and therefore they are delayitlK the purchase of hard as formerly for deliveries. 

iron. Others see in mounting coke costs and imiiciid- Ihe .dackenin^ of demand for automobiles has de- 
ing freight advances signs of still further increase and creased the call for aluminuni castings which are 
" ^ iiotr io;?l used in greater oroiiortion m tl.c higher-priced cars. 



IMHIIllllillWIIIIllllllllllW^ 


Comings and Goings of Foundry men 
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S RED C. SCHOFIELD has re 
signed as superimcndcut of the 
foundry department oC the 
Whitcomb - Rlaistloll ^Machine 
Tool Co., Worcester, AFass., be- 
cause of ill hcalib, alter 34 years of 
service with it and its jjredecosvors. 
lie fore leaving he was presented a 
gold watch by the company, a gold 
chain with a gold handled knife at- 
tached, a gold charm and $130 in gold 
by the employes of the foundry. The 
presentatj'pn was made by Charles E. 
Hildreth, president and general ntan- 
ager of the company. Mr. Scholficld is 
succeeded by Patrick Jordan, formerly 
connected with the Everett, Mass., 
works foundry of the General Electric 
Co. 

k. W. Stargtdl has been made 
foundry superintendent of the R. W. 
G. Foundry Co., Anderson. Ind. 

W. L. Sherwood has been made 
superintendent of the Two-Cure Re- 
tread Mold Co., Inc, Fort Worth, 
Texas. 

Robert H. Hunger, son of the late 
H. J. Hunger, succeeds his father in 
the management of the II. J. Hunger 
Hrass Works, Cleveland, 

Clark T. Dickerman, sales agent for 
the American Car I'oundry Co, at 
New York, recently was transferred 
to that company’s Chicago oflieo. 

H. C. White recently resigned as 
factory manager of the Harris ^Ffg. 
Co., to devote his attention to the 
H. C. White Foundry Co., Stockton, 
Cal., of which he is president and 
general manager. 

Henry Krcisiiiger, formerly of the 
United States bureau of mines, has 
been appointed engineer of research 
for the Combustion Engineering Corp., 
New York. He will maintain his 
headquarters at the Pittsburgh sta- 
tion of the bureau of mines. 

E. C. Hummel, who has been super- 
inicndenl of the Electric. Steel Foundry 
operated by the United Alloy Steel 
Corp., Canton, O.. has purchased a 
controlling interest and has reor- 
ganized the Philadelphia Electric Steel 
r orp., Philadelphia, which will be 
Vnown as the Philadelphia Electric 
Steel Castings Co. 

.\ndrew M. Peterson, president, 
Brooklyn Foundry Co., Brooklyn, ha.s 
been designated as Republican candi- 
date for Congres.s to represent flu* 
ninth congressional district in Kings 
county, New York. Mr. Peterson is 
without opposition on the Republican 
tidket and his district i.s strongly 


Rcpuhliean, so that his chances for 
election are bright. 

Carl C. Gibbs recently was appointed 
nianagcr of the Indianapolis works of 
the National Malleable Castings Co., 
Cleveland, to ^^ltcceed the late .-Mian S. 
Hixhy. Mr. Ciibhs was connected with 
the Indianapolis plant prior to 1919, 
when he was transfered to Cleveland 
as sales agent. 

T. D. Slingman has joined the sales 
organization of the Keller Pneuinalic 
Tool Co., (irand Haven. Mich., as spe- 
cial representative, with hcadquarlors 
at the company’s I’iltsburgh office. 
Mr. Slingman for many years lias 
been identified with the selling organi- 
zation of the Chicago Pneumatic Tool 
Co,, for the past nine years as district 
manager at Detroit, Mich. 

Start Cost Association 

At a recent organization meeting, the 
Indti.strial (ost Accountants associa- 
tion was inaugurated with the follow- 
ing oilicei's . M. F. Simmons, supervisor 
of costs, (icneral Electric Co., Schenec- 
tady, jircsideiit; C. H. Smith, director 
(•f clerical operations, Westinghouse \ir 
Brake Co., Wilmerding, Pa., first vice 
jnesidenl: Roland H. Zinn, chief, cost 
acconr.ling bureau. Tanner’.s Council, 
second vice president: A. /V. Allcs Jr., 
secretary, Fawciis Machine Co., secre- 
tary-treasurer. Ii is the intention of 
the new association to bring about a 
gi eater uiiiforniity in cost accounting 
methods. 


Set Date for Convention 

The date for the annual convention 
of the Tii.stitutioii of British Fonndry- 
nieii has now been fixed for Aug. 26- 
28 at Glasgow. Scotland, hut the exact 
l)lace of tile meeting has not yet been 
decided. It is expected that a large 
number of foundrymen from all parts 
of Great Britain and northwestern 
Europe wdll attend. W. G. Holliii- 
worth, ttie new secretary of the insti- 
tution, has taken up his duties. 

Book Review 

F.lcctric Deposition of ^fciah, by 
George Langhein and William T. 
Braniit; cloth, 863 pages 6x9 inche.s; 
published by Henry Carey Baird & 
Co., Inc., New York, and for sale by 
Thk Foi’npky. Price, $7.50 net. 

This new and eighth edition of a 
well known work has been revised and 


enlarged. It contains complete infor- 
mation on plating and finishing metals 
of every dc.scriplion, and is practically 
an encyclopedia of the art. It is 
written in plain lan^^uage with spe<|ial 
reference to the needs of the prac- 
tical plater and metal finisher. 

The number of American editions 
ihroiigli which this work has passed in 
rapid succession and the continued de- 
mand for it may he accepted as evi- 
dence that the hook, written from a 
scientific, as well as a practical view- 
point, has been fouiul to fulfill the 
purpose for which it was primarily in- 
tendi‘d. 

Due attention has been paid in this 
latest edition to all important innova- 
tions and as far as possible all prac- 
tical methods of plating wdiich have 
become known since the publication of 
the 1a.st edition have been included as 
well as a description of the most rc- 
ffiit machinery and apparatus. Ti'he 
subject matter covered comprises: FJcc- 
ti opiating, galvaiiuplastic operations and 
electrotyping; deposition of nuials by 
the contact and immersion processes; 
Cf»lonng of metals: lac(|ucring; melh- 
( cls of grinding and poli.shing, and hun- 
died*; of tested formulas. Descriptions 
and application.s of voltaic cells, dy- 
ramo-elcclric machines and plating 
shop equipment are given. 

Issues Steel Booklet 

In a 100-pagc booklet that is care- 
fully planned as to details of value 
to the reader, the Moltrup Steel 
Produrl.s Co., Beaver Falls, Pa., de- 
scribes its products and presents 
valuable information on related steel 
topics. Ill the foreword the purpose 
of the -booklet is expressed as, “a 
desire to present a comprehensive 
view of the purposes, products, proc- 
c.sses and facilities that represent the 
use of viapous steel products.** 

Among fhe first few pages arc dis- 
cussions of cold drawn steel, shafting, 
and screw stock. Squares, hexagons, 
flats and special shapes which also 
arc cold drawn as described. Under 
each of these headings, the explana- 
tions include methods of • manufac- 
ture, outlines of the development of 
processes, facilities for production, 
sizes made in manufacture and accu- 
racy required in sizes and shapes. 

Following this, the chemical char- 
acteristics of the carbon steels are 
briefly explained. The constituents 
are taken up separately as to brittle- 
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ness, tensile strength, etc., when used 
in viirying amounts in steel. The 
alloy steels, nickel, chromium, vat)ad- 
iuni and the combinations of each arc 
discussed in the same manner. Shapes 
both standard and special into which 
the steel is made are illustrated. Ta- 
bles giving the specifications of the. 
Society of Automotive P'ngineors 
concludes the section. 

Machine keys are explained by 
charts of dimensions while illustra- 
tions show finished steel plates, and 
adequate diagrams arc given of 
foundry plates. 

A third of the pages contain de- 
tailed tables giving weights of round, 
square and steel bars of hexagonal 
bars, flat rolled steel, flat steel bars, 
circular steel plates, sheet and bar 
aliiminiiin and b»*ass, of steel and Iron 
and sheets and plates, circumferences 
and areas of circles, decimal equiva- 
lents of the fractions of an inch, 
\ allies of fractidnal sizes expressed 
in niillirneters, standard wire gages 
with equivalents in decimal parts of 
an inch, and United States conversion 
tables. 

Design Standard Electric 
Control Panel 

The Cunefil P'lcctric Co, Schncc- 
lady, X. V., recently lias inangurated 
ri line ol standard unit induction 
motor panels for use with either 
wound or squirrel cage motors, oper- 
ating on three wire iion-grouiuled 
sy.slems. These pancU are designed 
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for the control of motors in nearly 
every application where it is not neces- 
sary to furnish the panels with a 
highly specialized equipment. They 
are particularly designed for such 
work as controlling motors which 
are driving compressors, blowers, cen- 
trifugal pumps, and slinllar machinery. 
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Protection from sustained heavy 
overloads is provided by time limit 
relays which operate the oil circuit 
breakers, but which, due to the time 
limit feature prevent the motors being 
shut down on instantaneous overloads. 
There also is an undervoltagc device 
which opens the breakers in case the 
line voltage falls to a marked degree 
below normal. This prevents the 
damage that might ensue, if the motor 
was left on the line when the full 


voltage was re-cstablishcd and the 
operator had failed to take the proper 
precautions. 

Protection of motors which start 
on compensators which do not have 
self-contained switching arrangements 
is furnished by a time limit mechanical 
interlock which serves several pur- 
poses. Ill the first place, it prevents 
the closing of the main breaker before the 
starting breakers have been closed 
and then opened. Thi.s guarantees 
the proper operating sequence. Sec- 
ondly it insures that the main breaker is 
closed within a short fixed lime .after 
the starting breakers have been opened. 
This is to prevent the motor from 
being thrown on the line after it has 
lost too much speed between the 
-time of opening the starting breakers 
and the closing of the running notch. 

A new feature of these panels is 
the way in which the cable terminals 
are attached, so that main line cables 
may be run in straight lines wjthoiit 
interfering with the panel parts. For 
further convenience in installation, 
these terminals are reversible in most 
cases so that cable may be run from 
above or below as it is best suited to 
the conditions. 

The starting breakers now are placed 
side by side, back of the main breaker, 
and operated from the panel through 
conventlal remote control mechanism. 
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New Core Machine Sim- 
plifies Operations 

The foundry engineering department 
of the £. J. Woodison Co., Detroit, has 
designed a new bench core making 
machine which has been introduced 
into a number foundries. This 
machine can be bolted to any core 
making hcirch. The cradle will hold 
a core box up to 12 x 18 inches witK^a 
draw up to 6 inches. The design has 


been simplified so that the machine 
may tie operated by unskilled tabor, 
'i'he operator stands in one position 
throughout tin* entire process of mak- 
ing a core. From his bench he 
throw’s the sand into the core box. 
jolts by band, strikes off, pulls down 
a clamping device after which he 
throws the cradle a quarter turn and 
the box is on the plate. He then 
pushes a button to start the vibrator, 
l>usheN down the lever until it auto- 
matically locks and the core is drawn. 
The accompanying illustration shows 
the new machine. 

The Woodison company has also 
designed a core machine for use with 
split core boxes. This machine will 
draw split core boxes up to 8 inches 
in depth, hut the width and length of 
the core box may be any size. Two 
magnets placed horizontally against 
pads on the outside of the core box 
vibrate and draw at the same time, 
while another magnet holds the core 
plate firm. The machine is built with 
knee pads on both sides to enable two 
operators to n.se one machine. While 
one coreinaker is ramming the core 
box the other draws his core. 

The Canton Pneumatic Tool Co., 
Canton, O., has purchased the business 
of the Pittsburgh Pneumatic Co. The 
new firm will operate under the .same 
management as the old. 
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Alternating Current Arc 
Welding 

An arc welding set to dispense with 
the nse of a inolor generator set 
required in dircct-riii rent welding has 
lieeii introduced t)> tiie (JibI) Tnslrn- 
nieiit Co.. Detroit. Tliis consists of 
a Iransfornier and regiilalor for con- 
trolling the voltage on an alternating 
nirrent line. The Iransfonner con- 
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SKsts Of nothing but stationary copper 
and iron which makes its construction 
rugged. ( b'l is used as a cooling 
niediitin and a fan is not necessary, 
'riie inherent reactance of the nia- 
rhinc aiilomatically stabili/cs the arc 
and prevents burned welds due to 
excessive arc length. The arc will 
become extiiigiushed when altempl ih 
made to lengthen it beyond i^j-inch. 

Develop New Type of 
Monorail Conveyor 

The T{. M. f-ane Co., Detroit, re- 
cently ha'o produced a new type of 
monorail, the general principles of 
which are shown in the accompanying 
illustration. 

The novel feature consists in pro- 
viding for the operator a basket or 
elevator which may be raised or low- 
ered bv a telescoping arrangement. The 
cable.s connecting llic controller^ f«»r 
the various motors all are arranged 
with a flexible connection, so that the 
operator at all limes has control of 
the travel motor, the hoist motor and 
the motor for hoisting himself. This 
enables one man to gt) out into the 
yard with a one or two-hook monorail, 
pick up a flask and bring it into the 


foundry without requiring the services 
of a helper. It also enables him, in 
gatlioriiig up boxes of castings in a 
foundry gangway, after they have been 
loaded and allowed to cool for a while, 
to pick them up, taking care of his 
own bitches in the foundry and his own 
releasc.s in the cleaning room. In ca.ses 
where a laborer is absolutely necc.s- 
sary, the laborer may ride in the cage 
with ilie operator to the point where 
he is wanted, and the cage can be 
h)wered to such a position that he can 
drop and attend to the hooking. ,Mso, 
in some cases, both laborer and i^per- 
ator may work together in handling 
flasks or other eciuipment. 

Study of Impact Tests 
on Alloys 

(Concluded from page 617) 

on notched bars and the results from 
one or two specimens, which showed 
defects in the fractures were discarded. 
The tests were made on specimens 
machined to exactly the same size. The 


following are the 

results of these 

tests • 

Avprnsi* klloKram-nu'tfrs 

w fondJlion 

rc(|iiiKMl to hri*’»k 

! ftaiid'Cast 

12.3 

1 .ShiuI cast 

22 

! Clilll-riwt 

3.3 

1 s'and cast 

3.0 

1 lloat-tU‘ate«l 

lo.r* 

'• .Sand-ruiit 

0.4 

'• Ifeal-treatrd 

7.4 

• fhni-caht 

10.1 

» K.iiid-isisl 

7.0 


l^videiiilv alloy 1 is the most re- 
sistant to shock when any notched 
elTect is iircseiit. Alloy 4, heal treated, 
and alloy 5, chill cast, come next show- 
ing little difference. Tleat treatment 
benefit led alloy 4 but not alloy 5. 

From the n ailts reported there are 
certain conclusions which may be drawn, 
riieso conclusions have from lime to 
time been borne out by individual tests 
made to check the value of castings for 
different purposes. It is indic.aleil by 
ihcse tests that : 

All of the aluminum bronzes tested 
excelled any of the other l>ronzes f>f 



MOISTUKk; TESTER WEIGHS SAMPLES WHILE 
THEY ARE IN THE HRnNG OVEN 

fatigue as evidenced by alternating- 
impact tests aluminum bronze surpassed 
the other bronzes which were tested. 

Sound C metal — alloy 10 — is at least 
equal, if not superior to manganese 
bronze— alloy 29 — in resistance to fatigue 
a*.id in toughness. 

Moisture Tester Dispenses 
With Desecators 

A tester for rapidly determining the 
inoi.sture in several samples of mate- 
rial at the same time has been put on 
the market by the Williams Apparatus 
Co., Watertown, N. Y. This apparatus 
consists of a double walled asbestos 
oven which is ck*'.trically heated. The 
temperature is held indefinitely at any 
dcsired degree by a thermostat. A 
balance i.s loc.ated on top of the oven. 
A pan hanger passes down from this 
balance into the r)ven, and the material 
is weighed without removing it. This 
avoids the use of dcssicalors. A pan 
rack is fitted in the oven to hold sev- 
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eral samples which may be dried at the 
same time, it being only necessary to 
transfer each pan to the suspension 
hook for final weighing. 


Obituary 


Henry J. Hunger, president, the 
H. J. Hunger Brass Works, died 
Tuesday, July 6. Mr. Hunger was 
born in Germany and came to this 
country at the age of 12, settling .n 
Cleveland. In 1899 he and Gottlcib 
Scheidegger established the brass 
foundry. The partnership was dis- 
solved in 1916. 

Kenneth W. Blackwell, vice presi- 
dent of the Canadian .Steel Foundrie.s, 


THE FOUNDRY 

Ltd., who died June 11, at his home 
in Montreal, Que., after a brief ill- 
ness, was born m England in 1850. 
He arrived in Canada as a boy with 
liis father, Thomas H. Blackwell, who 
was the first general manager of the 
Grand Trunk railway. Kenneth Black- 
well was apprenticed as a mechan- 
ical engineer in that road's shops, 
Point St. Charles, Montreal, later be- 
ing appointed mechanical superintend- 
ent for its division between Montrc.il 
and Toronto, with headquarters at 
Belleville. He later hec«iine mechan- 
ical superintendent of the Chicago ik 
Grand Trunk railway and then be- 
came connected with the Canadian 
Pacific in a siiiiliar capacity. In 1882 
he commenced to manufacture rail- 
way car springs, etc., as K. W. Black- 
well and the business later became a 
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joint stock company with Mr. Black* 
well as president. This company later 
became the Montreal Steel Works, ** 
Ltd., with him as president and man- 
aging director. Tt was absorbed by 
the Canadian Car & Foundry Co.i 
under the name of the Canadian 
Sled Foundries, Ltcl.;‘ Mr. Blackwell 
becoming vice president, the position • 
held by him at the time of his death. 

He was director of several large in- 
dustrial companies and was also a 
past president of the Canadian Society 
of Civil Engineers. 


Since control of the Cooper Hewitt 
FJcctric Co., Habuken, N. J,, was 
assumed by the General Electric Co., 
Schenectady, adjoining properfy has 
been purchased which will more than 
double the present floor space. 


What the Foundries Are Doing 

Activities of the Iron Steel and Brass Shops 


The plant uf H"’ Ktyklonf Brass Koiin.lr\ la. 
Pittsburidi, rcceirtly was damagpd hy flro. 

Tlie fouwlo* of llH* MiUluotkfl Mrtchmo MUll- 
uoiKot, Me., nivntb wjw damaged by Arc. 

The Qiiakcrtowii Stove Works. (Juukertomi. I’a . 
Ilians to biilhl a aarrliowhtf. 44 x 150 fnl. 

The National Brake & Klccltic Milwavik«‘r 

^oll build a Touiidry addition. W x 180 b-et 
Tlic l)aveni«>rt Machine « Foundry Co.. Ihncu- 
port loaa. will eiect a foundir and machine shop 
The Ki-vln Foundry fc Mf«. Co., .\drlaii. Mich. 
coiitemplatCH the erection of additloiw to lU pluiil 
Ihe ftrpcrlor Steel Cast bins Co.. Benton llaiboi. 
Mleh.. Is reported planning the election of iw" 

phmls. ^ .... 

Tl» W. J. ReobC Bra.ss Foundiy Co., Keokuk. 

Iowa. contemplaU*9 the erection of a foundry 

building. , 

Tlw Davitt IrtMi Foundry. Sprliifillcld, Miuis.. euu- 
lemplatfs the election of a fmmdry building. 5.'. \ 
106 feet. 

The American Car & Foundiy Co.. Huntington. 
W. Vn., coniemplales the erection of an exteiiblon 
to iU plant. 

The Altenberg Tire k Equipment Co., Daveii- 
port, Iwm. conumplhte. the crwtlon of t found., 
and marhlne ihop. 

Tl» plant or the Seymour Mfg. Co. i#ntly was 
purchased by the Farrell Foundry ft .Machine Co.. 
Anaonla, Conn. 

The Undlan FViundry Co.. South Haven, Mich., 
recently purchased a Bite on which It plans the 
erection of a plant. 

The AUaa Braas Foundry Co.. bSt South Front 

street. Columbus, 0.. has eonipteted Uie erection ol 
an addition to Its plant. 

•n»e Johnson Bronae Co., New CaaUe. Pa., plai^ 
the ererUon of an addition to Ita plant to liouir 

n foundry and machine shop. 

The Weir Stove Co., Taunton, Mass.. In erect nc; 
on addHIon to Its plant to rvplaee an unt - 

rpMt^ strueture now In use. 

Capltallied oi IBOOO. the B. ft 8. Foundry Co.. 

New York, lecently was chartered hy V. E. Bletry. 
162 Moirli avenue, and ethera. 

The lulberly-. Foundiy Co.. 18.91 Centerline street. 
Detroit, contemplatee the erection of an addition 


to Us foundry, 21 feet, l‘'0 

feet 

Tlie Dundee Foundry Co , nuiidiT, Miih , icci*u!l> 
was Incorporated with a capital slock of .$25,000, 
liv John B. llajiHrs and others. 

F.isf steel I.s being erected for Ibe new $1.50,000 
addition to the plant of the Anderson roundry 
ft Machiic Works. Anderson. Iiid. 

C.apllullzed at $15,000. the Ypsilmin Motor Cast- 

ings Co., Ypailaiitl, .Midi., receiill) was Incoi 
liorHled hj .1. C. Pell and ollieis. 

Tile DHjtoii Malleable Iron Co. D.iMiMi, O 
l•lect)ng a 2stoiy, «.'i x lU-foni plant liuildni- 
at Iioiiton. D. on South Thlnl street 

ttepwlrs are being made lo the plant ol ih.- 
Foiiiidij .Mfg. Co.. Jiic . .St. Albans. Vl . wlneh 
was leceiiily sllglitly damaged by lire. 

The Standard Foundry Co.. Kacine. Wis.. lias 
contracted for the erection of a shipping room ami 
office building, to lie »4 x 00 feel. 

Caiiiait Bros. Foundiy. Sjmciisi*, N. Y., i-eceidl.v 

was liiporporated with a e.ipllal slock of $75,000. 

li) II. A.. T. H, and fl. C. Caihart 

Kreclloii of a foundiy building. 55 \ 40 feel, 

with a wing, 10 x .55 feel. Is contemplated b.\ the 
Bridgeport Brass Foundry. Brldgepwi. Conn. 

Tlw Buffalo Brass Costing Con*-. Buffalo, recenlly 
was chartered with a capital stock of $.50.UOo. 
by J. and n, Popp, ami C. Koseiilierger. 

The Frazer ft Jones Co . MHUni iiveiUH', Sohsi . 
N. Y.. lias had pUiw pivpared for the erpc#Mi 'if 
an nddlllon to Its fwnidr}'. 00 x 100 fwt. 

Capltalixed at $.30,(100, the .\ortli .\l*elboro 

Foundiy Co., .North Allleljoro, .Mass., recently w.i>. 
Incuniorated hy J. L. Thompson and others, 

Tlio Euclid Foundry Co.. Cleveland, is esperU'd 
(0 start shortly on the erection of its phiiit. 
llie company was organised several months ago. 

The Howai>i Heater Co.. 1015 .Miirpliy street, Des 
Moines. Iowa, has awarded a contract for the 

erection of a foundiy addlUoii, 160 x .300 feet? 

The Majestic Bronsc Co.. New York. reeeiill.v 
was liHOrpcraled with a capital stork of $12,000. 

by II. H'nsbcrg, 210 Canal street, .ind others. 

rapUaUaed at |.30.b00. tlw Carroll Foundry ft 
Miehlne Tool Co.. BueiTiw. 0.. itcenfly was In- 


(tiiiiuratcd by T. L. HidJo. It. W. Jacobi, W. J. 
Monahan, J. (\ Hostetler and M. (>. O’Brien. 

Operations 111 the new B>an Bohn Foumiry Cu.. 

l. un.sing, .Mich, arc expected to be started riio.'-lb. 
Erection of the plant is nearing completUm. 

The Portland Foumiry Co., \ugusta. Me., recent b 
was liicoiporated with a rapllal stocli of $512,500. 
by 1). A. Iceland. W. 'r. (iirdincr and C. I,. .Ui- 
drew. 

The Haywood Foundry Co.. Indianapolis, rceeiilly 
was rhflrtercd with a rapllal stock of $150,000, 
by M. K. Haywood, A. H. C (Yoinlcy and Horry 
ranis. 

The Rtchniiairl Hill Foundry, New York, recently 
was iharten»i1 with a capital atoek of $5000. liy J. 
M o’Slipii. IS!) .MnutagiH' streel Brooklyn. N. Y., 
and Olliers. 

Contraefs havi- la*eii awarded hy the New Haveir 
stm-e ItiMwlr Co . New Haven, Conn., for the erec- 
lion of a plniit. 24 x 103 feet, with a wing 12 
X 24 feel. 

'I'hc Kelley Foundry ft Machine Co., Rlkfan. W. 
Va , ns'cntly w,)s Incorporated wllh a capital stock 
of $2.5,000, by Samuel T. Spears. C. H. Hall ami 
S. H Wiiirlng. 

The Pioneer Bium Woiks, Indianapolis, contem* 
plates the ei'ectimi of a foundry, 150 x 160 feel 
(liarles Drossman. Meithanls Bank building, la ar- 
ihiti‘ct In ehui'gi’. 

'ilie Carroll (^l^(.ng.■i Kant Chicago, Intf.. 

MX'eiitly w'Qs InrnrfHN.iled with a rapltal stock of 
$2.50,000, h> Leo F. Can oil, lliigli E. Carroll and 

Markwvod tV Cimrse) . 

The (liarleh 1). lleveiior ('o.. Buffalo, recently waa 

Incorporated with a capital f»tock of $100,000, to 

m. ike marhliics, iiarts and castings, by 11. M. and 

J. If. FroUiorhiglmm and otlicn. 

21k American Car ft Foundry Co., Chicago, baa 

bouglif an additional tract in connection with its 
aJrx'ady large holdings, uml It Is said ^tho site 

will Ik utilized for plant eitepsions. 

The Boston Brawt Coi, Inc.. Boston, recently wax 

incorporated witli a capital . stuck of $100,000. 
by Joseph A. Mamant, Oeorge H. Mayuard and 
Baymond P. Maynard. Chelsea, hlasa. 

Neemea Bros.. Troy. N. Y., recently was Incor- 
porated with a ciip tal hlock oC $125,000, to manix- 
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fdrtiin* viiHtlnifs, by 0. Ci. and T. M. Nmum and 
r. N. Wfrvt, UO Went Ktrtlt>ih kIimI. New York. 

Tlic (Tuimidon Fowndry (Vi., Tlqiia, 0.. ta meting 
ilircf factory unlta, each 80 x 112 feet. 

Hjo a. J. Umlemaiui k Ilovenon Co., Milwaukee, 
roanufai'liirer oT atmea. elf., plana-, the erection o' 
an addition to Us plant, 00 x 82 feet. Klue 
k Binith, Mark bulldinR, Mllttaukcr, are archllectii 
In rii.'rgf. 

'Rif rase IMow Works, Mead street. Kaidne, Wts. 
plans (Ilf rr«H‘tloii of an additiiai to Its plant, to 
lie 12a X I.'IK feet. Folt/. k Brand, 111 West 
U'ttsidiigton Ntreel. Chicago, air englnerni In clianie 
nf tip* project. 

Tiic foundn' tti Uif Amcriran Car k Koiinih) 

In's Tmc HaHlf, Iiid.. planl, uliich ling lieen 
idle for fight yeare, a III hr plared in ormalion 
shortly. Thf plant will hi- (ngaued iu in.ikiiiy 
iinifimoblle castlngH. 

'IV Wfslport Brass l‘'niindiy. Inc*,, Westport. 

Conn.. Ig crfftlii;; a small plaid 'flie foinpany 
wits recently Incorporated with a capital ntock of 
$2ri.OOO, by J. Klein. 1 second street. Bridge- 
port, Cftiii.. and others. 

'riif new planl of the TalKidcKa I'Uic k Foiuido' 
Co., Talladega, AIa.. has started operations. Fifty 
men are employed luid tins mimher will be Iri- 

eniascd to 20U. Hanituiy pipe will be manufactured 

It. T. nicks is III clian',e of oircnitloni.. 

Data, calaloss and liifoniiatlon nuardlng fouiMlrt 
enulpment are de.slrcd the Owego Foundry k 
Martiliie Co.. Owego, N. Y The comimny iilaih 
10 hiilld a frame addition to its plant, .'10 x 7s 
feet, so that It can he exti'iided readil) to 7K 
V lOH feet when necessaiy. I'Icie liuvlnage it 

(Moprlflor. 

The Wiilkcr-Stiiart Foundiy Coip.. Meriden, Conn., 
hits been InconKwated with a eupltal sloek of 

$rdl,0«0, by Victor E. \V.ilKcr. Amos lioollllle, 
.lolin Koai'li, Henry Bradshaw iind William Stewart. 
Tonlngton, Conn. It bus based the foundry of the 
IVniwm Drop Foige Co.. I'lantsvllle. Conn, and 
will make speelal eiiKtlngK, Operation will be 

sbrlfil shortly. 

0. n. Allerton and W E. Allcrloii, of the Allei- 
1011 Pattern Works, Benton Harbor, Mich , will 

head a new company soon to he organ Ixcd. These 
interests have purr-based a fid x tOO-fool plant 
which It Is expected will he utiU4ed as .1 foundrj’ 

The Bryan Pal tern k Machine Co . Bryan, 0 , 
has opened Its new plant, which takes the pliei 
nf one damaged by fire seieral raoiilli.<i ago 
Ihe Modem Foiuidiy k Machinery Co., M.iine 
uiHiIls, is to erect n mw plant at Hiawatha avenue 
.and Thirty .second slrcet IV foimdr), which will 
be 7.8 X HO feet, and he of steel :ind cuneicie 
ennHinietlun. will have a 10- ton dally eniKicliy of 

^fghl gray iron ea.stluK.s no x BO-foot niadiliie 
shoit will be operated. All modern eriuipmenl 

will he liislatlcd and o|H‘ratloiis crmiliicted on 

mmlern lines. 

A new iron foundry which will s))cclali'A> in the 
nroiliictloii of soil pipe. llttlngK and CAsllngs of a 
similar imtiire. will he establlsVd at Kenosha. Wis , 
b> a new eompsity known as the Kcnoalia Founrlry 
Co,, wbleli has been liirofporated witli a capital 

^lock of $100,000. 0. A. Ameson Is head of the 

orgaiitMthiii. Others htlerrsted are: Frank J. 

Fumam. N. J. Werner and F J. KraW. A new 

ruiiiidiT building will he crceterl according ti> pn-s 
cut plans. 

IV Olney Foimdry Co., Phlladelphl)i. n-wntl) in- 
eoriKMUted with a capltnl stock of $000,000 lia 
{Mircliased the plant of the Falmouiit Foimdiy Ce 
.\ll the stock of the new company Is controlled 

by the Link-Belt Co., Chicago, for which It plan* 

to manufacture callings, according to advices 

from H, n. Cook, secretao'. Officers of Hie com 

isiny are: President, Charles Flea, and vice pres) 
Oenf; B. B. Pock, The principal office of th 
voupnn)-! Is at 180 West Duneannon gvenw, Phlbi 
' delpMk 

Purdiaacd by C. V. Dromkl, D. A. Droaeakl 

and • r. T. Kennedy of the Saginaw Malleabli 
Iron Co.. Saginaw, Mich., the plant formerly known 
18 Hie Franklin Vuk Fouodiy Co., Fnmklhi Park, 

.nitcagA, will be operated as the fentral MaUcablr 


Castings ('a. Tlie plant consfaits of a malleable 
Iron foundry, 72 x 432 feet, in which two 12-tua 
air fiinmees are Installed, and wlileh have a eapacity 
of 450 tmiB of mallealite castings monthly. A 
gray Iron foundry, 72 x 160 feet, with a monthly 
rapacity of 300 tons Is also Included. 

Knlargcraent of the agrlcnltiiral Implement works 
of the Viin Bmnt Mfg. Co., Horicon, Wls., Is 
being pul under ws). The company plans to expend 


$150,000 111 new buildings and equipment, iii|d the 
most Important Hem of new eonitnietlon wiU be 
the erection of an addition to the foundiy* vbleh 
will double the plant's capacity. The addition will 
be 80 X 200 feet. In addUloo to this ftrueturo 
a forge shop addition. 50 x 120 feel will bo butlt 
rs will a storage building, 40 t 150 feet P. K. 
Clausen is president and gemral manager of the 


New Trade 


Publications 



SA.ND CLTTKR. Ihe American Fiwndry Kqulp- 
ment Co . New Ymk, Is ciiculating a small 
folder cnntainliig a IKt of users of Its automat ie 
sand cultt'i'. 

PlinTHlHaiMfU' LE.NSKH. - Bauseh k Loinh Optical 
t'o . ItCM'liester. N. Y., has published an Illustrated 
booklet In which iduitographie lenses are desrrlhed 
;ind Illustrated 

CUTTING TOIICHKS. -Kmphaslalng the use and 
l•l■olu>m^ uf light, portable, automatic eiittlng torches 
(lie DmU Boiirriomlllc Co, Jersey City. N. J., re* 
cenll) h:is Issued a hiinethi featured with II half- 
page illuht rat inns demonstrating the dllferent phases 
ill the iHe of liieii torrh. 

CltlNhiNG WHEKUS- V diseussinn of the halanring 
of wlieeK for precision gi hiding is to he found 111 
:i huoklri (irciiiu-ed by the Norton Co . Worcestei. 
M.ISS,. Ill addition to explanations and enumerations 
of the beiients from proper balancing there are 
lUiisir tluns of the metliods to be followed. 

At'TH.^IATIC HCALB8. — Tlic Anieilcaii Krnn Scale 
Co., New Y'ork. has published a 02-pagc llhMtrHted 
booklet III wliicti welgtiiiv, equipment for ware 
houses, factories, tntnspo;(alioii companies, etc., Is 
descrIVd and llliist rated In detail Tliesu seales 
are of all mCUl construct luii and substantially 
built. .Spocinejitloiu and other data arc given. 

(HI. DIJUNKKS-A 4 page Ic.iflel Is being elr- 
(‘idal^'d by Alldoys ft thiions, Ltd., Birmingham, Riig- 
laiid, ill which general information is given on the 
apllcatluii uf oil burners to stationary, locomotive 
,nid marlno boilers of all fyiws. According to the 
leaflet tbe.se ^uniers ran be fitted to prartically 
every type of boiler. Some Interesting data and a 
number uf llluatraf ions. Including u diagrammatic 

drawing aru given. 

BUILDING CONSTIHTCTlON.- An altraellve pam- 
phlet In whleli an Itliistratinn placed on the left 
liand page Is alternated wlrh an imliislriai sermon- 
ette loeaterl on the right hand page ha.s been 
prepared liy Frank D. ('base, Inc , Chicago. The 
lophN for Ihe aermoiietles taken from familiar 
prnveihs and maxims iin> written so as to contain 
engineeiliig advice nml Information wliich applies to 
general busiiu'its detelopmenl and engliieerlnx scniee. 

PORTABLE t'ONVKVORR General Information on 
portable lonveyors Is a {lait of the contents nf a 
hiilletln of recent date, issued by the Portable Ma- 
chinery Ci>., PiiMiair. N. J. Power marhlnes, with 
nr without motors, conveyors, belts, lifting and 
loueiing devlee.s. iniiiiiporUittoii and other delalis of 
conveyors ,110 discussed. Among the full imge 
llliistratloiis ih-moiistnitlng different uses are diagrams 

showing the .sires of Vlt widths, length of ron- 
I'eyors. weights and horsepowers. 

ROTARY C0MPKK880R.-The Jackson Compressor 
Co.. Irir., Denver, Colo., Is rlmdatlng an 8-page 
llliMtmied booklet in which it describes and lUw- 
Irules ro*aiy air compresso s. These romprcssoni, 
according to Hie booklet we simply constructed, hav- 
ing only Ave movbig imrts necessary to oompress 
air and a like luimlier of parts making 19 the 
cjdliMh'r ami Iwse. They are light weight and 
xinall hi size for their capacities. SpecUleitloM 
and other details are given. 

ORITCIBLES.— Tlie Bosi-Taeony Crucible Co., 
Tkcoiiy. Philadelphia, has publlsbed a 22-|Mge fllos- 
(rated booklet In wblcl) enielbles of various types 


and sizes are described and Illustrated. 'RNSe •In- 
clude brass cniclbles, steel cjucibles, plmsphorlzers, 
lelprts, stlircrs, skTntaeri, and special cnictbleB. A 

number of the IlIiutBations show various parts of 
the cnmpuiiy’.s plant and the last few pages of 
the booklet aro devoted to Instructions as to the 

rare in handling ami the use of cruelhlcs. 

HEATING AND VENTILATING.— The fan sys- 
tem of heating, ventilating and litimldlfylng. adapt- 
able for use In public buildings, schools. In- 

diLstrial plants, etc., Is described In a llfl-pagc 
llIiLit rated liiHiklet leeeiitly published by the BuIThIo 
F orge Cii.. Buffalo. Tii this booklet stress Is laid 

on Hie prlnclple.i« underlying the various steps 
In the determination of suitable apparatus to 
meet all eondltion.s of healing, ventilating and 
huinidirying. Tlie data given are supplemented by 
cli>U‘t.«i, Hluslrntloii.s. tables, etc. 

A I :TI)M ATIC FlIRNACKH— Automatic ami scml- 
auloiiiutlc furnaces for contiimoiis heat treatment Is 
tiie bubjert of a bulletin recently published by 
tv, N Roekwell Co., New York. Illiist rations are 
shown both of the charging ami discharging ends 
of different types of aiilomatlr furiiaces tneliidiiig 
those Used for heat treating crankiliafts. hardening, 
tempering and annealing. Quenching tanks and rotaiy 
furnaces for annealing bolts, rivets and cups are 
also shown. Under the dlscussinns, general deicrlp- 
lloas of bent treating, furnacf instuHatloii and other 
subjects are given. 

THERMIT WELDING.— The Metal ft Thermit 
Corp.. New York, has Jsstied a revised edition of Its 
pamplilet "Laboratory Experiments with ihe Ther- 
mit Process of WeVlIng." Tills pamphlet Is said 
to be useful as a guide to students In acquaint- 
ing them with the substance, Its oharaeterlatles 
and the results obtained through Its use. Various 
experiments are described and Illustrated, which arc 
intended to show the speed of the reacUon. Hie beat 
ivodiieed and the effects obtained by the lupertmoted 
liquid slag and the supeiheated liquid steel. 

PNEUMATIC TOOLS.--lTie Keller Pneunatfc Tool 
Co., Grand Haven, Mich., has Issued Its "ratalog 
No. \ This Is a handsoMe book, carrying lUug- 
tnifliMiR, descrljitlons and speclflcatlons of tbeir 
pneumatic, rheting. chipping and scaling bammen, 
jam rtveters. holders-on, staybolt riveters, rivet 
busters, sand rammers, valveless and corllSB valve 
drills and grinders, rivet sets, chisel Ixlink8« hose, 
etc. ^ item of partleidar intenst describes a 
riveting liammer Mist Is a consldemble depaitura from 
the hammeiw known by pneumaUc tool uieis up 
to this time. 

PORTABI^K FLOOB CRANES.— The Cinton 
Foundry ft Machine Co., Canton, 0.. has poUlilwd 
a 34-page illustrated boolOot^ In whidb portable 
floor rranes and hoists am deaerlbed and lUus- 
tmted. In opanl^lQn thiae parUbIft holati raise 
the losd with a Hftlng erank, which Ja on the 
gear riiaft and which can 6e loekid at any 
point by pawl and ratefaot. The yoke rsaU- on 
an eccentric nit, and the aiOo ean be thrown 
bark by nisiDg the luiidla agabisy the $fm» and 
the weight of the naridno la then shfftad and 
resU on the frani wheali. Efhan Qm hudle Is 
pulled down tha ado Hfta the «oi$ht turn the 
wheels and the antira load ta eanritd by yoke. 
. Other detilla and data an given. 




Continuous Shop Is Highly Efficient 

Among the Advantages To Be Derived from This Type of Foundry Are In- 
creased Tonnage from a Given Floor Space and a 
Limited Flask Equipment! 

BY PAT* DWYER 
* 

G (.)N'TINU 0 US foundries are was done at the close of each day. ll become necessary to attain a greater 
by no nieaiLs an innovation i> true that some classes of equipment production from a fixed floor space, 
although the recent demand which have been installed with, the view although some few plants have betii 
for high production has tend- to permitting continuous operation have built entirely new, modeled upon the 
ed to develop ihi.s type of plant design, been changed. However, the funda- principles of design which earlier con- 
Opinions liave differed to the real mental principles involved have been tinuous foundries have evolved, 
value of continuous molding and pour- so universally succes.sful that at the One of the earliest pioneers to utilize 
ing, but it is significant that there ha.s present lime a trend toward continu- this mode of operation was the West* 
been no instance of a foundry using mis operation may be noted. Iti the inghousc Air Hrakc Co., Wilmerding, 
this system, whether erected originally great majority of foundries now cm- Pa. This company’s continuous foundry 
for llhit purpose, <>r adapted, which has ploying continuous moldiug and pour* lias been in operation for 30 years and 
ever abandoned this method in favor ing. the .system was introduced after the has served as an example fpr many 
of the old practice whereby all pouring plant had been in operation and it had shops which %ave been built since. 



ria t-^LOOKfNO DOWN ON CONmOR TABLE IN A eONTINDOUB SHOT -THE SATTEBY OF PNEUMATIC MOLDLNa M.\CH1NB8 AND SAND nOPPERS 

SHOWN AT TBE RIDHT 

6S5 / 





626 


THB FOUNDRY 

considerable part of the equipment in- ings in a thirt, and medium and light 
stalled at that time still is doing duty, castings which run into Uiousands and 
Individual parts that have woni out sometimes hundreds of thousands on 
have been replaced from time fo time, each order are made in a fourth found- 
but the ideas underlying the original ry. This latter plant at Wilmcrding is 
installation have proved their worth equipped with conveyors and other ap- 
and remain unchange<l. That the equip- plianccs which make it a continuous 
nient functions properly may be dem- molding and pouring shop in every 
onstrated by the company's records .•sense. Some time ago when labor was 
which show that castings are produced plentiful, the company ran a day and 
in the continuous shop at a lower cost night turn, employing 1100 men in this 
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the four units already mentioned, , The 
largest and heaviest dssfingl, ^re ;i^e 
in the first unit, the medium weight in 
the second and so on to the lightest 
which are made in the fourth and last 
unit. Each division mentioned is served 
by a continuous conveying system which 
handles the molds from the time they 
are made, through the coring, closing, 
pouring, incipient cooling and shaking 
out operations. The conveyors are in 
effect traveling tpbles which are laid 
out in a modified race track form as 
illustrated in Fig. 7. 

Each of the four traveling tables is 
120 feet long, and completes a revolu- 
tion in 21 minutes and each has a car- 
rying capacity varying with the sizes 
of the flasks which arc used. As many 
as 200 small flasks can be poured at 
each revolution of one of these units, 
which estimated roughly, means that 
it is possible to handle 4500 molds a 
day on this floor. The number of 


t' 



per pound than in any of the other 
foundries operated by the same interest. 


must 

be no work 

made the The 

patterns arc for standard 

parts for the company's product and it 

is not necessary to change patterns ex- pio. 2~ tablb showing bolleb DETAn,s at thb tubm— note the ample turn f^iam 
cept at infrequent intervals. Men work- BY THE HOOP 


ing on piece work on the same job 
day in and day out become exceedingly 
profleient and this factor materially in- 
creases the daily output while tending 
to lower the percentage of defecMvc 
castings. The equipment was install:.! 
by the pre.sent general foundry super- 
intendent of the Westinghouse Air 
Brake Co., Samuel D. SIceth, who re- 
cently " completed 50 years continuous 
service with that company. 

The c Westinghouse company*' hat 
found it profitable to operate several 
foundries in different localities, produc- 
ing a different class of castings in each. 
Miscellaneous work is made in one, 
heavy castings in another, light cast- 


on^ shop and charged as high as 420 
tons of iron a day. At present only 
one ^hift is employed and that not fully 
manned. The daily charge at present 
is about 150 tons, distributed between 
two cupolas. The shop comprises four 
units all under one roof but operating 
independenffy of each other with the 
exception that the two^ cupolas each sup- 
ply iron for pouring the molds in two 
units. 

Castings are made ranging in weight 
from a few ounces to several hundred 
pounds. They are graded approxi- 
mately by size into four general classes 
and each class is handled one of 


larger (^sks handled is proiwrtfem^cly 
smaller. . , , i' 

The driving mechahiiin v^or i^h. 
table consists of a 
Westinghouse motor belted 
shaft miming parallel 
table travel. A belt 
. shaft drives , e 

ning under the. ioor .'tet^lQM^ 
tA a worm 

energy throi«fl^ a worm 
on the same’ shllt' as 
'Whed. As 

the teeth engage in the cast stmi links 
of the conveyor taUe. The ednveybr 
consists of a numher of boards ' mount. 



Aa. ihru lutuaii Wft wn a euxiMi 4 in> piiiuap back on tub o««virro»-tsa band ib mt down raaeum w 

vjfiJKBi .iinxi^m iWiWN. in 9^' aNnw or sme Ki.TiRkAnoN ami thin carbbo by thb bucxbt blevatob on tm un to 

. A tMVQH WHICH MBIMBOIM IT TO THH DDWnWT MOUHNO MACBINM * 
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FIC. THE (LEAMNfJ llARREri^ ARB AIJ. TROVIHEI) WITH IIOOOR AND* imST rOLLRCTORR Klfl. ti- -fUlSK UP VIEW OP ONR OF THE OVERHEAD 

- KECIl'imCATINr. SAXD CONVEYORS 

ed t»p a light siesd frame work at- nig a steel tratnc, and a third bccliun, is dropped clear of the mold. The 
tachcd to cast-iron rollers on each side also planked over, which occupies the drag is lifted ofT, rolled over and set 
which travel on rails. The links under space within the center of the oval on the conveyor. 

the table are forme<l of alternate steel track wa>;. The illustration Fig. 7 will " The cores for this job arc made in 
castinfrs attached by suitable lugs to make the meaning clearer. In this illus- iron core boxes situated on the wooden 
the bottom of the conveyor frame and tration the platform is shown by itself platform inside the conveyor belt. Col- 
provided on the bottom with cavities with alt the other details omitted and lapsible core arbors keyed by wooden 
which engage the teeth on the driving the purpcjse of each section designated, wedges to central pieces of heavy 2-inch 
spriKktt wheel; and link.s made of flat The point at which the castings are pipe arc employed. The cores are made 
pieces 3 x ^-inch steel plates joined shaken out together with the appliances of green sand, rammed by hand. A 
at the ends by ^4-inch pins which ht for doing the work are shown in Fig. certain amount of skill is required m 
loosely to allow for freedom of move- 4. A description of the method pur- ramming these cores as the lower sur- 
ment. sued and the sequence <»f operations at face must be hard enough to with- 

The pulley at the driving end of the one of these platforms with some minor stand the iqiward pressure of the molten 
shaft is provided with a clutch coup- modifications for the class of ca.stings iron and the top must be soft enough 

so that the iron will not blow or kick 
from it. The necessary skill is ac- 
quired in a short time by those without 
any previous foundry experience. After 
the cores are rammed, they are lifted 
out of the core boxes and placed on 
horses, being supported at each end by 
llu* centra! pipe. 

Coming back now to the drag which 
has just been placed on the conveyor 
platf&Jvi; two men lift one of the 
green-sand cores from the horses and 
FJti. 7- tJKNEUAU VKRANORMRNC OF CONVEYOR TABLE *ict it ill the drag. The pipe projecting 

from each end of the core fits into 

ling and by throwing ' this clutch out handled at each, will serve for all four openings in the ends of the drag pro- 

il i.s possible to stop the travel of the units. vided for that purpose and automatical- 

table at any time it may be necessary A battery of molding machines is ly locates the core in its proper relative 

to do^;#o. .situated near the center of one side, position, assuring an equal thkkti^s of 

The tables are rai.sed about 2 feet separated from the platform by a 6- metal at the ends, the sides, the top 
al)ovc^lhe floor level. Each consists of foot gangway. Consider a typical job, and the bottom. The conveyor is mov- 
three parts, an outside stationai^ wood- an air brake cylinder for railroad cars, ing all the while, and after the core is 
en platform on which the men stand Drags arc rammed on six machines set a cope which in the meantime has 
or walk when closing or pouring the and copes on six others. The patterns been rammed and lifted off the . ma- 
inolds, a center section mounted on a are mounted on stripping plates and chine, is swling over and lowered onto 
conveyor belt or more properly speak- when the flask is rammed the pattern the drag. This sequence of Operations 

A 
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all.diw. A bpT Jtawliiif M. 

irtilpttKled from » 
moMTiil ^iqr^ettd£^ frotf In front of 
tte ««y>oln to tfae pMring tide of the 
conveyor, at<j) employed to tupport the 
iadlet need in ponring the molds, The 
Mlci at each unit have suiiident 
capacity to pour several molds at eadi 
trip. Thor are pushed along while 
pouring, at a spe^ corresponding to 
the spe^ of the conveyor. The melt* 
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die complete moM and drops it with 
» hnsnp OR dte dio^ id ttu ilfais* 
trhtidd Fig. 4. The ed|»e it IKtcd off 
and if necessary given another bump 
on the raflt. The drag is then turned 
oVer and the casting roUt down the in* 
dined ends of the rails. From there 
a man with a long hook pulls it away 
to a cooling floor where it remains 
until it >s cold enough to be taken and 
put . in one of the tumbling barrels 
iVhere the castings are cleaned. Before 
going in the tumbling barrels the core 


by a total of- 24 bydnolin 
chine* wl^ were hilh 
in its pwh'dMps. the aetftii Rd'' tbcM 
machines is controlled by • Spcidbl hi* 
take and release valve whkb gfvea a 
combined squeeze and jolt pftmte to 
the sand forming the moM. .On large 
flasks, say 3 X 2 X fed; the 
plungo- carrying the table sdlidt sup- 
ports ehe flask Is forced up agains^. 
the squeezer plate three or four 
After each upward move, it b dropped 
back quidcly, thus jolting the iRnd ad* 




Flo. 8— COiUB'MAKINti MACHINE WHICH DRIVES THE SAND INTO THE CORE BOX WITH THE AID OF COMPRESSED Alft FIO. 0— THE 8HILV18 
ON THIS CORE OVEN ARE ATTACHED TO A SPROCKET CHAIN WHKH TRAVET.B APPROXIMATELY 20 FEET VERTICALLY— A GAS BURNER 
U BtTUATBD ON' TUB FLOOR OF THE OVEN— ONE REVOLUTION DRIBS THE CORES - THEY ARE PLACED ON THE SHELVES THROUGH 
ONE DOOR AND TAKEN OUT THROUGH A DOOR AT THE OPPOSITE SIDE 


ing speed of the cupola also is regulated 
to keep a constant supply of iron at 
the pouring station so that the waiting 
line of molds does not becon^too long. 
By the time the molds iim traveled 

the remaining length of the conveyor 

and rounded the turn at the lower end 
the ^Ls^ngif are ^Id enough to shake^ 
out. A boy stationed at the lower turn 
tmocks {he damps off. the ffasks as 
tb^ paes.* 

. are situated 

l^Wer end of the oodveyeir and 

a^p jiitM^::to. •the ffdAs %y suitable 
8l%if iiuft;,fs, they com armmd the 
on the, journey toward . 
the ; 4 ^int Where thmr, were, first placed 
on the phitforiD. The crane pidks up 


sand is rapped out and the collapsible 
arbor lemoved piece by piece through 
the small openings in the ends of the 
casting. 

After the sand has been bumped out, 
the cope and drag are set on the con- 
veyor which carries them to a ^int in 
front of the molding machines. A suffi- 
cient stock of flasks is maintained at 
this point so that the latest arrivals 
have time to cool before again being 
placWl in service. At no tiftie do the 
fla^s become so hot that they could 
not be used immediately if necessary, 
bujt aUowing tiie flasks to cool adds to 
the coinlort of the men, especially in 
siimnitr time. * 

jThe two heavy work units are served 


jacent to the pattern plate. It is claimed 
that this results in a more even densi|ty 
of sand in the flask than if it had been 
simply jolted from the bottom or 
squeezed from the top alone. 

Air brake cylinders and work of a 
similar character are regarded by 
foundrymeii, as fairly haxardons, re- 
quiring skilled molders and the closest 
supervision over the character and com- 
position of the iron with whidi they 
arc poured. The molding process at 
the Wilmerding plant has bedi so 
standardized that ordinary (aim,* may 
be instructed in^ a short time, to per- 
form any of the subdivision opent^s 
into which the processes baVie heeni re- 
duced. The castings must be dean, 
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soUd andf ^must' oonjorip to a certain he jerks the casting from the conveyor 

definite weight. Therefore, it is essen- to the floor. The castings are stacked 

tial that no disturbance occur while in a huge pile and allowed to cool be* 

the molten metal is filling the mold, fore being taken to the cleaning room. 

Cuts, blows, scabs or porous spots due When the flasks are shaken out the 


either to wet sand or hard rammuvg 
would be disastrous and are provided 
against by careful supervision of the 
sand mixing equipment and by ad- 
justing the intensity of the stroke de- 
livered by the molding machines. Once 
the machines are set to ram the sand 
to a given density, the human factor 
is eliminated and every mold is rammed 
lo exactly the same pressure and com- 
pactness. 

Use Hydraulic Machines 

The hydraulic equipment, which was 
installed by the Morgan Engineering 
Co., Alliance, O., comprises an accumu- 
lator capable of withstanding a pres- 
sure of 12S0 pounds per square inch; 
one steam pump with three ^-inch 
water pistons made by the Buffalo 
Pump Co., Buffalo ; one steam pump 
with three ^-inch pistons made by 
the Worthington Pump Co., New York; 
and three electric pumps with 2fi-inch 
pistons made by the Dcming Pump Co., 
Salem, O. Twenty-four molding ma- 
chines derive their power from this in- 
stallation. The hydraulics were the 
first type of molding machines installed 
and this may account in some measure 
for the partiality of the company for 
this type. Another reason may lie in 
the fact that the machines were de- 
signed and built by the company itself, 
in its own shops but whatever the 
reason, the fact remains that these 
hydraulic machines are highly eflicient. 

The air compressor installation which 
serves the pneumatic molding machines 
at the tables where the small molds are 
made, is capable of delivering 464U 
cubic feet of air per minute. The air 
supply of course also is available in the 
cleaning room and for some special 
machines in the core room. Iron flasks 
arc used exclusively and while those 
used on two of the tables are light 
enough to be moved by hand, those 
on the other two tables are entirely 
too heavy to be handled in that manner. 

The principal difference between the 
operation of the light and heavy floors 
is in the manner of shaking out the 
molds. In the former, a man is sta- 
tioned near the conveyor a short dis- 
tance from the pouring stand and as 
the molds pass he slips the end of a 
long steel bar between the drag and 
the bott^ board. By Jerking down 
sharply im tlie outer end of the bar 
and the ^ge of the conveyor as 
a fnlerflitf he is enabled effectuahy to 
loosen the complete mold.. A secondL 
mail sUtfoned a little fafOer etong lilts 
the empty flask and sets it further back 
on the conveyor and with a long hook 

\ 


sand falls through a grating similar to 
that shown in Fig. 4, onto a wide 
moving belt. A man seated by the 
railed enclosure manipulates a hose and 
sprinkles the sand as it passes by below 
him. The belt discharges into a pocket 
from which a bucket elevator, also 
shown ill the same illustration, carries 
the sand and drops it into a long 
trough which extends over the hoppers 
serving the different molding machines. 
A reciprocating type sand conveyor, the 
details of which are shown in Fig. 6, 
is used for moving and mixing the sand. 
.The scrapers on the conveyor arc hung 
from hinges which enables them to 
swing freely on the back stroke, but 
A suitable stop at the back holds them 
rigid when the conveyor is moving 
ahead. The ^nveyors are driven by in- 
dividual WSitinghousc motors, the ro- 
tary motion being converted into re- 
ciprocating by a belt and counter shaft, 
and a suitable crank connection. As a 
further proof that the flasks do not 
become hot on their passage from the 
poiying stand to the shaking-out floor, 

Jt is stated that the sand is only 20 
minutes in transit between the shaking 
out screen and the molding machines 
and yet no trouble is experienced from 
its being too hot. New sand is added 
at regular intervals. This is thrown 
through the screen where the flasks are 
shaken out and thus has a chance to 
become thoroughly incorporated with 
the old sand before it finally reaches 
the molding machines. 

The castings arc tumbled in a bat- 
tery of barrels of different sizes but 
all conforming to the general features 
of the one shown in Fig. 5. Owing to 
the bulky character of most of the ma- 
terial to be handled, the staves arc ex- 
tra strong and substantial. An inter- 
esting feature in connection with these 
tumbling barrels is the dust collecting 
hood which encloses each one. The body 
of the hood is formed of thin plate; 
but the door which slides up and down 
in front is made of wood fitted into 
an aglc-iron frame. Each hood is pro- 
vided with a 6-inch opening at the top 
througlv. which the dust is drawn by a 
suitable fan and system of piping lead- 
ing to several dust arresters while the " 
mill is in operation. After the castings 
are cleaned they are removed from the 
barrels and whatever chipping Uf nec- 
essary is attended to in a space set 
apart for that purpose at one end of 
the foundry. They are then ready for 
shipment to one of the company*s nu- 
merous madiine shops. 

The core room is* situated upstairs 
in a building adjacent to and opening 
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directly into the foundry. The lower 
floor is occupied by a general store 
wm, a locker and wash ii^om. In adf- 
dition to the regular methods of mak- 
ing and drying coies conaistmg of 
hand rammed coreboxes and drawer- 
type horizontal ovens, there is in oper- 
ation, and has been for several years, 
a vertical core oven which dries the 
cores in one revolution, and a core 
making machine made by William 
Demmler & Bros., Kewanee, lU., which 
employs compressed air to shoot the 
sand into the box and pack it there. 
This latter machine is exceedingly fast, 
being capable of making eight complete 
cores a minute and has a wide range of 
adjustment. It makes cores from 1 inch 
to 14 inches in length and will fill boxes 
requiring as much as 200 cubic inches 
of sand. It is provided with a sand 
elevating and feeding device which in- 
sures a proper quantity to suit the core 
that is being made. It is claimed that 
cores made on this machine are natural- 
ly vented, the theory being that the 
surplus air escaping from the core im- 
mediately after the box is filled leaves 
the core porous yet firm and strong. 
Cores may be made of sharp land, loam 
sand or green sand and any binder may 
be used except flour, which must be 
used sparingly. For sharp-sand cores 
the machine operates satisfactorily at 
80 or 90 pounds pressure, but loam- 
sand mixtures require from 100 to US 
pounds pressure. 

•The cupola platform is provided with 
several tracks and the coke and iron 
is shunted by a locomotive crane in 
carload lots from the stock yard. On 
the platform the pig iron charges are 
made up on buggies which are weighed 
and afterward pushed close to the 
charging doors where the material is 
charged by hand. The scrap is charged 
through an upper door by means of a 
buggy which is lifted on an hydraulic 
hoist and tipped when it reaches the 
door. 


Under New Management 

The Northern Iron & Steel Co„ Chi- 
cago, recently has taken over the 
Beckeme^ Foundry Co., Beekemeyer, 
111., and will operate it as the Becke- 
meyer foundry branch of the Northern 
Iron & Steel do. The plant eonsists 
of a gray iron foundry and pattern 
shop. 


The Eastern Foimdry Co^.Jgn^t^. 
burg, N. J., which ree'Miitly ' chau^ 
Htattagemeat, b'.ptodtndBg^tdUso. 
for the nurkei^ THoitiat iWattll,' 
wan, N. Jh it president Of th« 
pany, and Harry Bolt, 
the Matawan Iron 'k Stdilt 
charge of operating. 



Fahncating Steel Foundry Flasks 

I« Obtained by Forming Ribs on S-^Incb Centers — Bottom Hal^ of Eacb 
Rib Is Made Shallow to Provide a Shoulder Upon Which the Sand 
Rests — Diversified Uses of Flasks 


G 0NCU{(R]£NTLY with the 
develo^ent of mass pro- 
duction in the automotive 
industry came a trans- 
formation in the methods of manu- 
facturing the various parts which 
comprise the complete motor car. These 
changes affected practically all processes, 
including that of producing castings. 
Foundrymen who previously had re- 
ceived orders involving hundreds of 
castings from a single pattern were 
compelled by the demands of automo- 
bile builders, to, seek equipment suited 
for the economical production of thou- 
sands of identical castings. 

The new requirements were met by 
adopting machine molding on a more 
extensive scale and by employing more 
durable patterns and molding flasks. 
Cast and pressed steel came into wide- 
spread use and at the ^present time 
practically all of the engine castings 
and most of the other cast parts of 
automobiles are poured in metal flasks. 
Because of their lightness, rigidity and 
durability, pressed steel flasks are be- 
ing used for molding automobile pis- 
tons, flywheels, truck wheels, rear 
axle housings, tractor parts, etc. 

Among the companies which recently 
have engaged in the manufacture of 
steel flasks is the Truscon Steel Co., 
Youngstown, O. Stock from which the 
flasks are made is copper-bearing, 
open-hearth, medium blue annealed 



FIG. I'-PLASK, WEiaillNC 87 POUNDS. USED 
EXTENSIVELY IN MitLLEABLE FOUNDRIES 


plates, 60 X 100 inches. It is rolled by 
outside milts in thicknesses of A 

and 'A inch, • Upon delivery to the 
Truscon plant the steel is piled in a 
w.archouse, which is built at right 
angles to the building housing the 
pressed steel department. .\n electrical- 
ly driven shear, equipped with an ad- 
justable stop gage on the back tabic, 
is built at the end of the warehouse 
nearest the pressing department. The 
plates are taken from the stock pile as 
required, and transferred to tb«f shear. 

After the cut is made the blanks are 
piled on a steel platform and taken to 
a large press in the forming depart- 
ment where the first operation is per- 
formed. This consists of stamping one 
or more ribs on 3-inch centers accord- 
ing to specifications. Sections 3 inches 


high are made with one rib, scctidES 
6 inches high wiflt two Yibs, etc. Where 
a section is built with two or more 
ribs, the latter are pressed in the 
metal one at a time in order to avoid 
stretching the steel. The top half of 
each rib is made with a steep slope 
in order that the sand will slide tn 
position easily when the flask is placed 
in service ; the bottom half t)f each 
rib is made shallow and acts as a 
slioulder, upon which the sand rests. 

To provide a place for clamping the 
cope to the drag and to permit the 
ramming of sand without interference^ 
the practice followed by the company if 
to turn the top flange of the cope and 
the bottom flange of the drag outward 
and the ss^nd strips inward. Some 
users, however, desire both flanges 
turned inward. After the flanges 
have been formed the next opera- 
tion is to turn the corners. Be- 
fore this can be done, however, it is 
necessary to anneal the steel at the 
place where the bend is to be made in 
order to relieve the hardness intro- 
duced to the steel during the forming, 
operation. The steel is removed from, 
the flanging prcs.s placed on t|ie floor 
and the flanges heated with an oxygen- 
acetylene gas flame. The die used for 
turning the corners is of the built-up 
type and affords the stamping of any 
number of ribs of any width. Round 
flasks are formed in a similar manner 


m, 
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Certaii) ioutidryfrien 0i^f' 
the bars weMed on 
riveted on the other. OrdMl^^/ 
bars are welded In place. ',Sev^l 
tjriMbs of flasks, particalarly . tliose of 
jt^yy construction, ve ^ equipped with 
Wunnions, which arp formed from i- 
tiidi steel pipe with collared ends. A 
'himyry ring is wdded in the center 
of each trunnion to form a second 
collar and the whole welded to the 
sides of the flask. Malleable-tron 
trunnions originally were used but 
when shipments of the castings be- 
came difiicuit, officials endeavored to 
11^“* fi*«> » »<«b8titutc. A flask was equipped 

nWD vtfl Mix welded steel trunnions and after 

as the square types with the exception being loaded with two tons of steel, the 
that the built-up die strikes each half whole was lifted by a crane, the trun 
section three or four limes while only ««<»>» bearing the entire weight. As, no 
one stroke is required to round the deflection of the trunnions or walls of 
corners of the square flasks. tbe flask was noticed the test was carried 

After the corners are rounded the ‘«^“«er by hammering with a heavy 
shells are inspected, matched, and taken , 
to assembly benches where two sections 
are clamped together to form the flask- 
lii this condition they are transferred 
to the welding shop Which ts housed 
in a separate building off the pressing 
department. The welding department is 
equipped with eight electric welding 
machines, these being operated in in- 
dividual compartments. At this stage 
111 the process of manufacture only the 
inside seams are welded. The flasks 
then are taken to the drill presses where 
four holes are drilled in the center of 
each end for the dowel brackets and 
four additional holes near the rounded 
corners for the handle and handle 

bracket. The dowels, which are made U--C1KCULAB TYPE FUSK. IT INCHES 

of malleable iron, then are drilled and diambim, UOTD in uakinq auwilOBiLE 
the whole taken to the riveting depart- FLYWBBBU 

ment where the handles and brackets 

are attached with A-inch rivets driven sledge. Numerous blows failed to 
hot. Gas muffle furnaces are used ^he trunnions at the weld although 


the flask was noticed the test was carried 
further by hammering with a heavy 


Fia 11 — ClBCULABnPB FU8K. IT INCHES 
DIAMBRB, U8BD IN UAKINQ AUWMOBILE 
FLYWHUBU 


for heathy the .rivets. break 

The atsfck ^ U . returned to the ^ 

l-mch in diameter, are wcldeo 
the corners of the flgsks equipped 
with" trunnions to afford easy handling. 
In , preparing these handles \^iey first, 
are heated to the deshed 
in, a gis-fired muffle-type 
1i^, to a small jurete, which: 

; and . grooves one irad. The 
U wefd^,. to'; 



Fta 12~roPB. 4^ INCHES. ANir BRAOp S 

INCHKS. BOTH WBlOmNO 40 POUNDS IMD 
FOB UAKINQ ^imuoBiLa 

flattening upon completion of^thc work* 
The final pressing of the flask to' make 
it conform to specifications removes 
any twists and leaves the sand strips 
smooth. Any dents in the sa'iid strip, 
which the press fails to remove, are 
eliminated by hammering when the 
flasks arrive at the inspection benches. 
After a rigid inspection the flasks are 
sliipped. 

Before any actual work is begun on 
the flasks, blueprints are prepared by 
the engineering department of the 'rrus-* 
con company and forwarded to the 
customer for his approval. Where an* 
order embraces flasks which are to be 
equipped with barS) the customer tuiiml- 
ly furnishes wooden patterns logitlier, 
with templates, these aiding in the 
preparation of accurate dbrawhitB ; ^ 
in a more prompt compIctkMl ihe 
'>*'d^*** i'.; . 

Fig. 6 shows a dinffik tapisr^;|tafk 
made from A-mch platet andv^^^ 
225 pounds. The copejU 12;.uiciMi^ 
the drag 7 inches. Flasks ol 
were built for use in caitiiiv 
housings for automobile 
shell ol the flask is drfll^. 
cast-iron bars fw the 
of axles, made. The tapered .flnwe: 
in Fig. 13 wae' made 
. desh of a tractor. a'.-.-' ‘J'K-: 

The flask sbowfi JU Fy. 1 H 19 4^19 
tnebes inside t%' . .afrfp;' ap^^' 

eludes. a 4)^oiiid{ and 
.drdg. ;It 




. t» order *0 provide enoi^h leeway for 


.t!w do^'|dri . 
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ntMnHl DAU 




634 


T HE FOUNDRY 


August 15, 1920 


FIG. 14— rRBSSEn-STEEL n^ATFORMS tJBRD IN CONiONCTlON WITH BLBCTRiCAiLT AMb HAND- 
OPERATRD LIFT TRDCKB— THE PLATFORM IS OF ONB-PIHCE GONSTHUCnON 


weighs 87 pounds. Prior to shipment 
all copes were drilled for bars, which 
were to be cast and bolted in place by 
the customer. Quarter-inch plates were 
used in making the flask shown in Pig. 
4. The toUl weight is 195W pounds. 
The arrangement of the bars in the 
cope is typical of many orders re- 
r ccived by the Truscon company. Prac- 
tically all flasks equipped with trunnions 
have pii>c sockets instead of handles 
welded on the cope. 

The type of flask shown in Fig. 5 
is used cxten.sivcly by a manufacturer 
of electrical equipment. The size is 18 
X 18 inches, the various sections bebig 
4 and 7 inches high. Inasmuch as the 
flasks are used for miscellaneous work 
in the f#undry both flanges are turned 
inward. In addition the flasks arc pro- 
vided with dowel-pin brackets at both 
the lop and bottom in order that the 
flask may be built to any desired height. 
Fig. 7 shows a 19 x 28-mch flask 
with a 9-inch cope and a 31^ -inch drag, 
which was made for a tractor com- 
pany. The illustration shows the meth- 
od employed for attaching the bars 
to the sides of flasks intended for spe- 
cial jobs. The cope and drag shown 


in Fig. 3 each are 20^ inches diameter 
and 5^ inches high. Flasks of this 
type also are u.scd extensively for mak- 
ing tractor castings. 

A large number of flasks similar to 
the f)nc shown in Fig. 12 are in service 
in plants making flywheels fpr automo- 
biles. They arc 17 inches diameter and 
include a 4 -inch cope and a 3-inch 
drag, the whole weighing 45 pounds. 
The flask shown in l^ig. 8 was made 
for casting truck wheels. It is 36 
inches diameter with an 8-inch cope and 
an 8-inch drag and weighs 208 pounds. 


The circular flask illustrated in Fig. 11 
also is for making automobile fly- 
wheels. The square type flask, Fig. 10, 
is used for making automobile pistons. 

Securing Lovr-Carbon Cast 
Iron 

By H. E. Oilier 

(jMej/ioM- -Please inform me how I 
can reduce the carbon in cupola iron. It 
now averages 3.50 per cent and I would 
like to reduce it to 2.70 per cent., Could 
I do this hy adding steel to the charge 
in the cupola? 

Answer . — There is no satisfactory way 
of obtaining, with regularity, low-carbon 
iron from the cupola. The addition of 
steel scrap in small quantities would not 
make a material difference as the steel 
would take up carbon from the coke in 
the cupola. 

One foundry with which the writer 
was familiar used a mixture consisting 
of onc-half 8 per cent ferrosilicon and 
the remainder steel scrap. The ferro- 
silicon contained about 2 per cent car- 
bon and the steel scrap averaged 0.40 
per cent carbon, so that ftjje average of 
the charge was about 1.20 per cent car- 
bon, as the mixture went into the cupola. 
When the iron came from the cupola 
the percentage of carbon varied greatly 
from one part of the heat to the other. 
The iron from the first of the heat would 
contain as high as 3 per cent carbon, 
while tow^s the last of the heat the 
carbon in Qe metal might be as low as 
1.80 oer cent. This low carimn did not 
greatly increase the strengfii^ bf the 
metal as iron with 3 per ceflt bf oarbon 
was nearly as strong as that wHh. only 
1.80 per cent carbon. 

The most practical method to obtain 
cast iron low in catbon would ^be to 
melt it in an air furnace Aisd add any 
amount of steely scrap neodssafy* It 
also could be secured by adding molten 
steel to the iron from the cupola^ This 
could be done by melting the steel in 
a separate furnace and adding it to the 
metal from the cui^la in a ladle. By 
either of the two methods,. the amount 
of carbon could be controlled. 
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li^Qirtis for Diesel Engine Castings 

Tbe Results ol en Extended Series ol Experiments Point to tke Fact Tkat tke 
Proper Iron Composition is tke Most Important Factor 
in tke Manufacture of Tkese Prime Movers 


C ONSIDERING the fact that 
everyone who has had to do 
directly with the manufac- 
ture of diesel engines is con- 
vinced that the metallurgical side of the 
question is one of vital importance, it 
is remarkable that among the host of 
papers written on the subject of this 
type of prime movers few have made 
any attempt to deal with the casting 
problem. This paper deals only slightly 
with design and that only as it affects 
the metallurgy of the subject but con- 
cerns itself more fully with the items 
which are essential in the production 
of satisfactory castings. 

The growth of cast iron due to re- 
peated heating has been made the sub- 
ject of investigation by several well 
known authorities and it has been 
proved that growth is largely due to 
the influence of gases which penetrate 
the cast iron by way of cavities formed 
by large graphite flakes or loosely in- 
termixed crystals of the metal. It fol- 
lows theretpre that anything which 
favors either of these undesirable con- 
ditions is essentially detrimental to 
success. , 

The planes of crystallization in cast 
iron when it is passing from the molten 

Abstract of paper presented by F. J. Cook, Bir- 
mingham, before the North-East Coist Institution of 
Engineers and Shipbuilders, Bolbee Hall, Neveastle- 
upOD-Tyne, Jan. 30, 1030. 


BY F. J. COOK 

to the solid state, group themselves 
pcTpendicnlarly to the suiKicc of the 
external contour, that is to say at right 
angles to the outside surface and in 
the direction in which the heat of the 
fluid cast iron has passed outward. 
Every abrupt variation in the external 
contour of a casting, no matter how 
small, is attended with an equally marked 
sudden alteration in the arrangement of 
the crystals of the metal. A confused 
and irregular formation of crystalliza- 


tion occurs in the neighborhood of each 
such point of variation. The proper 
interlocking of the crystals is prevented, 
resulting in weak and open structures if 
not actual cavities. Some castings of 
this character, on account of the static 
pressure of the metal in the mold when 
casting, or some other cause, artificial 


or accidental, do not show these weak* 
nesses in any marked degree; but when 
such castings are exposed to repeated 
heatings the crystals change position and 
Jorm the same loose and confused tnas8» 
with the consequent weakening of the 
structure. 

The natural remedy for thf conditions 
outlined is to so design the^ casting as to 
avoid all sharp angles, ribs and sudden 
deviation of sectional outline so that 
the metal while being poured will flow 


in natural curved lines. These remarks 
apply to castings in general but the mat* 
ter is of primary importance^ in the de- 
sign of diesel engine pistons and 
der heads. It is appareiA that the 
pistons shown in Figs. 1, 2 and 3, are 
not only subject to the effects of had 
crystallization, but also have the dis- 
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advantage of being subjected to high 
initial cooling strains which further in- 
crease the liability of cracking when 
in use. An improved design shown in 
Fig. 4 has been quite successful in or- 
dinary work. A further improvement 
has been effected by designing the under 
side of the head straight as shown in 
Fig. S. This type has given excellent 

9 



FIG. G— Tm B.\R TO DETKU.^n.NK CASTING 

HaiPERATUBE 


results during the war in submarine 
ivork. It is essential that there be a good 
easy angle at the point marked A to 
avoid a too abrupt change of section. 
An angle at the bottom of the cutaway 
B is also desirable, it will prevent a 
crack from starting at that point. 

Every process in manufacture that 
facilitates closing the grain should be 
taken advantage of. Cylinder liners and 
pistons should be cast on end to get 
the benefit of the static pressure of the 
metal in the mold. Denseners have been 
used for improving the compactness of 
the piston head but their use requires 
special care or the castings will be too 
hard. 

A cast-iron piston, if too hard, has a 
tendency to split right across when first 
put to work, particularly if subjected 
to full load soon after starting. A 
tough iron is therefore most desirable. 

Determining Factors 

Properties of cast iron essential to 
successful working of diesel engine 
pistons and liners are: High tensile and 
other physical traits; metal which will 
readily take a high polish under work- 
ing conditions; and the ability to resist 
growth and cracking when subjected to 
the high working temperatures which 
are a feature of this class of engine. 
The factors which determine these con- 
ditions are: Chemical composition; cast- 
ing Wmperature; rate of cooling; micro- 
structurek IP' is essential that the ra|e 
of cooling be taken into account when 
considering the diemical composition of 
metal to he. employed in any casting. 
, It is not too much to say that all 
the idiysical propertiesi^of the nteul de- 


THB FOUNDRY 

pend on the quantity of carbon present 
and its condition. The value of the 
other elements will be in proportion to 
the effect they have on carbon and the 
compounds it forms. Professor Turner 
states (Metallurgy of Iron) that maxi- 
mum tensile strength is associated with 
0.47 per cent combined carbon and 
maximum transverse strength with 0.7 
per cent. The experience of the author 
of this paper, however, leads him to the 
conclusion that these figures should be 
reversed for present day practice; maxi- 
mum tensile strength being obtained with 
0.6 to 0.8 per cent and maximum trans- 
verse strength with 0.4 to 0.6 per cent, 
and with total carbon not exceeding 
3.25 per cent. 

Silicon is always present in varying 
proportions. The influence it exerts on 
the condition of the tarbon present and 
consequently on the hardness and fluidity 
of the iron is marked. Since the quan- 
tity and condition of the carbon are so 
important and the effect of the silicon 
on this element, so marked, it is clear 
that if a formula can be adduced that 
will show when these two elements are 
in the best proportions for a given class 
of work, a very important stage will 
have been reached. With this object in 


Tenille ilrength 
PomHli per I 

Test No. squire Indi 

f Ai cast .S9,0R0 

1 

Annealed SO, GSR 

An unt 3rfir.U 

Anaetled 30,240 

As eaftt 39.873 

Annealed 30,R44 

view the following more or less ciiv 
pirical formula is presented based on the 
amount of carbon: 

Sil 

Sc-4.26 

3.6 

Where Sc ~ ratio of silicon to carbon; 
C==: total carbon in percentage; Sil = 
silicon in percentage. The elements car- 
bon and silicon are in the best propor- 
tion for diesel engine pistons and liners 
and all parts requiring highest tensile 
strength when the value of Sc ^0.76 to 
0.82; and for water cooled cylinder heads 
and castings requiring maximum trans- 
verse strength when the value of Sc= 
0.83. 

The presence of sulphur the 

molten metal thick and sluggish and pro- 
motes blow holes, but this element in 
fair proportions, say 0.12 per cent, adds 
considerably "to the wetiring properties 
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and strength of the It ja 

sary, however to 
hot as possible 

There are fnany who think it impos- 
sible to produce strong iron unless the 
percentage of phosphorus is -very low. 
I'o lower this element they frequently 
resort to hematites, but these, with their 
high percentage of total carbon often do 
more harm than a liberal dose of phos- 
phorus. When the proportion of total 
carbon and silicon correspond to the 
formula presented earlier in this paper^ 
the proportion of phosphorus may be as 
high as 1 per cent, without seriously 
jeopordizing the tensile strength. With 
steam cylinders and castings of com- 
plicated design requiring maximum 
strength, the reduction of shrinkage and 
the additional fluidity of the metal due 
to the high phosphorus content will re- 
sult in sounder castings, with fewer 
initial contraction strains. Where the 
ratio of silicon and carbon is different 
from that which has been suggested the 
quantity of phosphorus becomes a vital 
factor and must then be kept as low 
as possible. 

Table No. 1 goes to show that where 
the silicon and carbon are in the desired 
ratios, the quantity of phosphorus pres- 
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ent does not affect the quality of the 
casting. 

The second column gives particulars 
of a piston in a German made engine 
which has given reasonably good re- 
sults. After about six months’ running 
the pistons 9ere found to be slightly 
deformed and showed rigns of wear; 
but they would generally be classed as 
good. The piston in the German engine 
dealt with in the third column did "not 
last six months, it was badly worn and 
star-cracked, but certainly not because 
the phosphorus was not low enough or 
the manganese not suflfieiently high. The 
results derived from workii^ the next 
engine described as '’Continental” west 
bad from the first.. The^pistons wetn 
scrapped and new otiea made from the 
same design. To prove the effects of 
phosphorus these were cast ’WMi ffits 
element as high as 134 per cent, but 


TABLE II 

Result of Annealing 
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Vlth iiUco^rboii ratip to the 

fbmhhu 11^ low, 

OJtt 'jper cent. These pistons are still 
giving e;)ccellent results. The pistons of 
the type dealt with in the sixth column 
and described as “Scotch*’ have also 
given excellent results. 

Manganese has a tendency to harden 
the metal both directly and by causing 
the carbon to remain in the combined 
form. The general properties of the 
metal, other than a tendency to chill, 
are not materially affected so long as 
the manganese is not in greater propor- 
tion than 0.7 per cent. If denseners are 
used on the face of the castings it is 
not advisable to have the managanesc 
over 0.4 per cent. 

The proportions of the various ele- 
ments found to give good results for 
diesel engine pistons and liners are : 
Total carbon, 3 to 3.2 per cent; silicon, 
1 to 1.20 per cent; phosphorus, not over 
1 per cent; manganese, not over 0.50 
per cent; sulphur, 0.12 per cent. For 
cylinder covers which do not require to 
be so hard and in which metal with 
less contraction is desired, the silicon 
can be increased to 1.50 per cent and 
the manganese to 1 per cent. The most 
advantageous amount of steel to be 
added to the metal is about 15 per cent. 

Considering the enormous heat which 
the pistons and cylinder heads have to 
withstand it is imperative that every- 
thing in the nature of cooling strains 
in the castings should be eliminated 
Heat treatment of cast iron at low tem- 
peratures affects the physical properties 
of the metal and a prolonged treatment 
at 780 Cent, is positively dangerous. The 
results of annealing on the physical 
properties of a few out of many test 
bars is shown in Table II. 

The tensile test bars were cast 
inch diameter, turned down after an- 
nealing to ^-inch area in the center 
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mre: Total carbon reduced from 3.16 
cent to 3.02 per cent; sulphur in- 
creased from 0.112 per cent to 0.17 per 
cent; silicon decreased from 1.58 to 1.30 
per Cent. 

For the guidance of founders, two 
useful workshop tests, with the class 


1y fractures being taken le the 
Bgure. Attached to the weigh^; m 
a manner as to strike the bitf painiSef 
to the supporting knife edges, and at 
the center, is another knife edge. The 
face of each knife edge should be 
rounded A:-inch radius for bearing 
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Flu. 7 -SHOWING THE RESULT OF POUftlNG THE SA.UB ( (iMIMHiriON OF tKO.V AT VARYING 

TKMPERATUKRH 


of iron suggested are: Impact test and 
casting temperature. The sections of 
diesel engine parts are very thick, par- 
ticularly the piston heads and it is ad- 
visable to test the metal under nearly 
similar conditions. 

A satisfactory test is on bars 40 
millimeters square (1.57 inches) sup- 
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Result of Exposure to Coal Fire Flame 
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ported on knife edges 160 millimeters 
(6.3 inches) apart, and by dropping a 
weight of 12 kilometers (26J pounds) 
JErom a height of 30 centimeters (11.8 
inches), increasing the height of drop 
ty tocments of S centimeters (1.9 
tilAdI), until the sample breaks, the 
h^i^ of drop at which the bar eventual- 


surface. A result of 5S centiovMrs* 
(21.5 inches) is considered none too> 
high for this class of work, although, 
this is quite a severe test. 

Low silicon and low carbon cast iroii ' 
are susceptible to the effects of casting 
temperature, and some irons employed 
for such purposes are also liable to 
liquid contraction. A handy worfcshoi^ 
test for casting temperature with this* 
class of iron, consists in making bars 
of the general dimensions shown in Fig- 
6. When cold, the bars are bro|thi 
through the line A^B, the condition'''^ of 
the fracture giving an indication of the. . 
temperature at which the metal was* . 
poured. Passing from the correct tom- . 
perature (which is usually as hof aa^ 
can be obtained from the cupola) to a: 
low one, the following frai^ures will be 
observed. Perfectly solid and homo- 
geneous; then slight whitish center r 
then brown centers of varying sisdi and 
depth of color, as temperature is low:' 
ered, and then black oeoteii Wi^ the. 
latter are always associated 
ities, and immediately above eich cayity* 
is invariably found a gas hole«r. A set , 
of results showing various casting tem- 
peratures is siidWW in Fig, 7. 



Anneal Malleable in Tunnel Kiln 

Castings Put m Pots Without Packing Material — ^Time from Entrance into 
Furnace to Exit is 120 Jlours — Many Pyrometer Couples De- 
termine Temperature Throughout the Furnace 

BY H. B. DILLER 


11 ILK innovations are con- 
stantly being made in the 

metnl casting industry, the 
great majority of them are 
so slight that the change brought 
about by their introduction is not 

geiUTally noticed. Many minor devel- 
opments ih the course of time change 
the methods of 'production by easy 

stages, but there is an occasional 
radical departure from general prac- 
tice which is marked. 

Malleable castings have been an- 
nealed on the same general 
plan almost since the begin- 
ning of the industry. That 
is to say they have been 
packed in pots with an oxidiz- 
ing scale and loaded into 
large ovens which are (.milcd 
each time to slightly above 
room temperature and again 
heated with the charge. Im- 
provements have been made 
from time to time in the de- 
sign of the ovens, in the 
method of packing the pots, in 
the apparatus employed for 
charging the pots, and in the 
method for bring. However, 
the general plan of packing 
the pots in a comparatively 
cool oven, heating the charge 
to the required temperature 
and cooling in the oven to 
well below the red heat after 
the castings have been soaked 
at the maximum temperature 
for a designated length of 
time, is practiced at practically 
all malleable foundries. This 
process leaves plenty of room 
for improvement. The length of time 
required is excessive, the weight to be 
handled is about doubled by the 
packing, and a large amount of heat 
b wasted by cooling and reheating 
the oven each cycle. Experiments 
have shown that an oxidizing packing 
js not as essential as had been 
thought and some foundries have 
adopted sand for packing, while a 
few have dispensed with all packing 
for some Classes of castings. How- 
ever, the length of a cycle, which* is 
usually from 6 to 8 days has not 
been appreciably lessened although 
experimental tests have shown that 
it is possible to aqneal a casting in 
40 hours or less and get fair results. 


Recently the tunnel kiln has been 
introduced for annealing malleable 
iron, one of these kilns having been 
installed at the plant of the Saginaw 
Malleable Iron Co., Saginaw, Mich. 
This kiln was installed by the Ameri- 
can Oressh'i Tunnel Kilns, Inc., New 
York, under the direction of D. A. 
Drozeski, who furnished the heating 
curve for which the kiln was de- 
signed. While it is entirely new to 
the nialleabte iron industry, similar 
kilns long have been in use for firing 


porcelain and more recently for an- 
nealing steel. The main difference in 
the kilns used in the porcelain indus- 
try and^in the one in service at the 
Saginaw foundry is the heavier 
charge which must be carried in the 
malleable foundry. Otherwise the re- 
quirements influencing the design of 
the kilns is quite similar. 

In the operation of the kiln, cast- 
ings are packed into pots without 
packing material. The pots are placed 
on cafrs which are charged into the 
furnace through an antechamber at 
regular intervals. The cars travel 
through the kiln in an opposite direc- 
tion from that in which the gases of 
combustion are moving, although 

m 


these gases do not come in direct 
contact with the cars or their charge. 
The cars continue on through the fir- 
ing zone where they attain the maxi- 
mum temperature. They then pass 
to a portion of the kiln which is not 
heated except as to the walls and roof 
absorb heat from the hot pots. While 
passing through this zone the charge 
i- gradually cooled. When the fur- 
nace is filled, a car passes out the 
tear and every time a new one is 
charged into the kiln. This outgoing 
car first enters an antechamber 
from which it is drawn after 
the door between the ante- 
chamber and the main portion 
of the kiln is closed to pre- 
vent the admission of air into 
the kiln. The charge comes 
from the kiln too hot to be 
handled, so it is placed under 
a pipe through which air is 
blown on the hot charge until 
the next car comes from the 
oven. After the cliargc is cool 
enough to handle, the pots arc 
dumped. A description of the 
construction of the kiln will 
aid in understanding the de- 
tailed process of annealing. A 
plan of the kiln is shown af 
the top in Fig. 1. This in- 
dicates the location of the 

burners on one side of the 

furnace. A duplicate set of 
burners is placed directly 
opposite to those marked. 
The cars enter at the left and 
travel in the direction in- 
dicated by the arrow. A cross 
section of the furnace is 

the lower left-hand cor- 
of CBk* 1. The combustion 
chambers -4. /I, are formed by hollow 
refractory tile placed against each 
other, make a duct through which 

the burned gases are carried to 
the exhaust. As the ducts are hollow 
with openings at both the lower and 
upper inside portions the gases of 
the kiln chamber enter the lower por- 
tion of the hollow tile, are heated by 
contact with th^ walls and so rise 
through both the front and back leg 
of the tile, passing out through the 
apertures at the top. This action, pro- 
duces a constant circulation , of 
heated gas in the kiln so that 
the temperature is practically the 
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• annealing one of the 
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t ical departure in the method of annealing and 
^ while its full advantages have not yet been deter- 
mined, if has been in operation long enough to shotv 
J certain tendencies and indicate what advantages may 
? be expected from it.^ operation. The construction and 
j operation of the kiln are described in this article from 
; information supplied by the Saginatv company. An 
i article on the method of time study used by this com- 
S Pany unll appear in a iater issue. 
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sattie at. the t<sp as at the hot- 
tofU pf the kiln. The' proper mix* 
tores of refractories for the tile at 
the different portions of the kiln have 
been determined by the Dressier com- 
pany through many years of expe- 
rience with porcelain burning kilns. 
Carborundum has b^een adopted for 
the tile at the hottest portion of the 
kiln. A layer of powdered silicious 
material is placed over the top of the 
furnace to conserve the heat. 

The one end of the combustion 
chamber is at the exhaust and the 
other end. which is closed, is at the 
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electrical equipment ^ on" the kiln a 
duplicate set is provided as insurance 
against accident or breakage* 

A pair of fans also is used on each 
side of the kiln and at each end to 
draw air through pipes located in 
close proximity to the wheels of the 
cars which pass through the kiln. 
These pipes extend from both ends 
on each side to the middle of the kiln. 
They serve to prevent the tempera- 
ture of the wheels from going above 
700 degrees Fahr. Two fans draw 
the exhaust gases from the kiln 
through preheaters used to give the 
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parts of the furnace. These arerrepiA- 
neoted to an indicating Sfts&mii6ftt by , 
four selective switches. Readings dre ' 
taken every hour and marked on 
cards. The reiidings from each couple 
are placed on a separate card. Fig. 
11 shows a portion of the cards on 
the rack to the right, while the indi- 
cating instrument is illustrated to fhe 
left above the four selective switches. 
Air volume and pressure gages may 
be seen towards the center oj the 
illustration. The pyrometer equ^<^ 
ment was installed by the Brown fn- 
striiment Co.. Philadelphia. Calxbra- 



Fia 1— ABOVE THE PLAN OP A CONTINUOUS ANNEALING TUNNEL KILN— TO THE LEPT. BELOW. A CROSS SECTION OP THE KILN— THE dUMW 
IS JmttD BT TE BUBNING GASES WHICH PASS THBOUGH THE FLUES TIME TEMPERATURE CURVES ARB SHOWN BELOW. TO l!gB 
BiaaiMRtEBB CURVES VARY ACCORDING TO THE RATE AT WHICH THE CARS ARB CHARGED INTO THE KIUll ' 


end n{ the firing zone fartherest re- 
moved from the entrandRof the kiln. 
Next to • the combustion chamber 
there is a similar chamber which ex- 
tends to the ex, ^ end of the kiln. This 
chattiber^ acts oppositely from the 
combustion ' chamber, being adapted 
for carying oS the heat and thus 
cooling the pots more rapidly than 
they otherwise' would be cooled. A 
pair of , fans if. inroyided on both sides 
near the: exit' end Jpf 'tW kiln, for 
drawing cool atr throughf these dpets. 
However, so far itiie pots have cooled 
rapidly enougb without the aid of the 
fans, one of each pair of fans 

would be required at a time to draw 
air through these ducts but like all 


air blast an initial heat before it en- 
ters the combustion chamber. An- 
other pair of fans blows the air for 
combustion through the buipiers. The 
kiln has 14 burners. 7 on each side. 
These burners vaporize oil which is 
taken to the burners under 12 pounds 
pressure, but drips from the oil pipe 
and is blown by air at a pressure of 
1^4 pound. A carbon dioxide re- 
corder made by the Foxboro Co., 
Poxboro, Mass., is used to determine 
whether the mixture of oil and air 
is correct to give complete combus- 
tion without an excess of air. 

The temperature of the oven is 
watched carefully by the aid of 44 
pyrometer couples located at different 


tion of the instrument and couple is 
made regularly to insure correct read- 
ings. 

The operation of the kiln may best 
be understood by the help mi illustra- 
tions. Fig. 3 illustrates the loading 
of the pots. Wooden trays are placed 
on a gravity roller conveyor, a base 
made of white iron is then put on the 
tray and a pot is set onthis.^ Follow- 
ing, a whlte^iron plate Is used tor 
three pots instead of the Itottom stand 
casting. This makes a complete stadc. 
The base supports have short feel as 
may be noted in the one to the right 
of the center column. Fig. 3, while 
the plates are flat and serve to pre- 
vent the weiglft of castings in the 
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no. 2-^-^BIiVOllK THB CAJUB ARE PUCFJ) IN TUB KII«N CARE M TAKEN TO SEE THAT NO PART OP THE CAR OR OF THE CHAROE WILL STRIKE 
THE SIDES OR HOOF OF THE FXJKNACE-TllE CAST-IRON BOTTOM PLATE WHICH WAS EXPANDED BY THE TEMPERATURE IS BEING 

REPLACED BY STEEL 


pot from bearing on those in the pot found that a few designs of castings castings could be annealed in tlie 
beneath. have a tendency to warp when an- continuous kiln. The old ovens 

No packing is used, the castings nealed without packing material, serve to anneal the over supply 
being put into each pot loose. One Some such castings were annealed in of castings on peak loads and can be 
of the functions of packing material is the ovens of the standard type, discontinued when the foundry is not 
to prevent warping, and it has been I.ater experiments showed that a*l producing to its maximum capacity. 



no, s-^aoiiE cAsnNoB abb packed into the annbalinq pon by band, wbub onutRO abi bbeveud bub iBB fM ab fftir nm 

ALONQ A COtAVnt ROUJB GOMYXYOR-TBE ABSENCE OF PACXINO XAISBIAL LIGBIBNS fOt CHABGB TO Bl OiijlWO SBMKRB 

TBB KBJr 











mM ^ 


'i : • 

i W -a 


V. ■ 


' , M 





t 

i 

Vy 







riu, lo'-uuiB BPriAK An AniM;nAJHtfiMc aau 

ARC pvmio wwm hviub into thr 
KOJ^ BV AK HVmUUC RAfil 

CaBiings . from some patterns which 
rend to warp arc packed in the pots 
by hand. I^e two workmen to the 
light in Fig. 3 are engaged in pack- 
ing castings by hand. The pile of 
castings shown towards the left of 
ihe same illustration are shoveled into 
the pots and the top" of each pot is 
filled with the smallest siaed castings 
which fill in the apaces between the 
larger castings. 

Pots Loaded by Crane 

After the pots are filled and cov- 
ered they are loaded on a car by a 
crane and stacked four high. This 
operation is illustrated in Fig. 7, 
which shows the last pot being car^ 
rted to a car. Another pot may ha 
seen at the end of gravity con- 



veyor. The snuH castiiifB whidi. 
nearby hgve not yet been 

pcits'-nr^'^ed’ 

clay 

■|n the The*\(^‘:.ffiii»ig;^ 

aointally to tffe left ^ 
is used for ineasitr)|^ l3ie 
the stacks on the car "td prevent ai^ 
ckf . from being loaded so thatiU yitm 
becomk jammed against the 
the furnace. Another height g^jf.Vf 
located at the end of the track 
ing to the entrance of the kiln. 

'pots arc 16 x 25 inches in sidle a^j 
16 inches high. The stapltij ^ 
placed on the car three abreast^li^ 
two rows deep^ A number of 
cars ready to be charged in the l.!^ 
arc shown in t^ig. 2. The wo^|^ 
is chipping the sides of tRc 




PiO. eh-AIR 18 BOMBTlMfed BLOWX OVi» 
APTBR THBT COMB 



wa: lAOsm tiiun AmncgAiiBBt' 


plates which cover t||ie v: car. 
plates arc enlarged by 
the kiln and care must ^ 
determine before they are put 
kiln that they are not too wide* i 
wise the car would . stick white ; 
passed through the kiln. On ', a 
of this tendency of caat; 
grow under change 
the bc^tciin fo .the;, I 

be made of east or.:rb’ 
gradei'of. cast iron. ' 

Huge Tfoti^eii^ei : 

When the of ;pne . of foeife 

Ipaded ears te p^sidered ,^e enpr-* 
n^ua weight whteh most be pushed 
.through the kiln by the .||^diMlic ctm 
will be apoTj^ated. The eir w^ha 
appiodmat#^. 3^ foniB,. gM. t^ gpts 
and bases oh each car abc^t 
while the castings are eakulated to 
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weigh 5 tons, making a total weight 
of 15 tons for each loaded car. Thus 
the 60 cars which compose the full 
charge total 900 tons which must be 
moved through the oven at each ad* 
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shows a car part^ pushed into the kiln without opssii^^^llie .:rffe|c^ 
kiln. The door Into the antechamber tweea ,'^e 
was left ‘Open to'' allow. 'the' photo* cha^mtel^' 
graph to be Ulceo. In actual work,. Tke':ir|etor 1^!- 
the door between .the antechamber Iron to Jfiw it 
and the kiln is closed, before the door 
into the foundry is opened. The car 
then is placed in the antechamber and 
the outer door is closed. The air in 
the antechamber la then washed out 
by blowing exhaust gases from the 
combustion chamber through the hole 
shown in the bottom and out through 
the stack in the roof. After the air 
is all out of the antecliamber the door 
into the kiln is opened and the car is 
pushed in by the hydraulic ram. The 

Kl(38. 0 AND 10— MICROORAPBS Off TIU6 
CENTKR OF RA^LBS ANNRALBD IN TUB 
TUNNBL KILN— THESE INDICATE THE 
STKirCTURR or NORMAL MALLEABLE 
- NOTE THE TEMPER CARBON 
SIHUIOUNDED BY FBRRIBTB 











mission of a new car into the oven. 

Cars are rdll Into the antechamber 
of the kiln on a transfer car and 
froiia this car they are pushed into 
the . kiln by an hydraulic ram. This 
ram thay be noted in Fig. 4 which 


Fin. 11— TEMPERATURE RBADINdS ARE 
MADE THROUGH A MULHPLE CONTACT 
SWITCH FIGS. 12 AND IS— MICRO- 

(;rapiu taken from the edge 
OF CASTINGS, SHOWING A OUGHT 
OXIDATION AS INDICATED AT 
THE TOP OF THE ILLUSTRA- 
TIONS 

door into the kiln is then closed and 
the antechamber is ready to receive 
another car. The door is operated by 
a large hand wheel. One of these 
wheels may be seen on top of the 
furnace in Fig. 5 which is a view of 
the exit end. ^ This illustration shows 
a car being pulled from the antecham- 
ber by a tractor to which it is at- 
tached by a wire rope. The last car 
in the kilo is pulled Into the ante«^ 
chamber by a wJndlasl. operated by 
^ two workmen. This wii^l4^ss may be 
* seen .between d^e two , standing in 
the« center ^ ol Fig, 1 The empty 
space left by this car aHows a car t6 
be shoved in at the other end of the 


the car. The front end. pf the jtmC- 
tor * is fitted with sb that, 

it may push the;inni^hig,cwr the 
transfet; dir and j^eliver' it to the'uh- 
loading floor to Whkm* It Is pushed 
on a track. However, before it is uh- 
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loaded it is allowed to stand on the portions o£ the furnace ' occupied by the hthictare St the 
cooling floor for 12 hours. A portion a car at different times as it traveled sample* The , skin* 
of this time it is directly under a pipe through the kiln. The chart indicates the black portion of the .cdt nonslstls 
through which cooling air is blown that the temperature of the gases in of a mixture of^ ferrite Slid pearlite, 
on the pots. Pig. 8 shows a stack of the furnace as they^ were pass- while tlie portion behind this is made 
pots being unloaded. The crane picks ing out was approximately 800 up of the normal structure of malle- 
up one pot at a time and carries it degrees Fahr. From this temperature able iron. None of the rings in these 
over the body of a tractor, when the the furnace is gradually heated up two figures averages more than 0.90S 
castings are shaken out. The tractor until it reaches 1600 degrees Fahr. inch in thickness. Theac micrographs 
then takes the castings to the clean- The cooling end of the furnace was indicate that the skin of the castings 
ifig and sorting room and the bases about 800 degrees Fahr. In these two was slightly oxidized. To overcome 
and plates are .set on the gravity con- cycles, the pots which were charged this, it was decided to lute the joints 
vcyor and carried to the loading sec- into the furnace at the rate of 10 cars between the pots and the covers, with 
tion. Being annealed without .pack- per day cooled to the same tempera- mixture of clay and sand^ This pre- 
ing, there is only a jinall amount of ture as those charged at the rate of vents the slight oxidation of the skin 
cleaning necessary on a few of the 12 cars per day, but they were held which otherwise would take place 
castings which were not thoroughly at the maximum temperature for a during the ahneal. 
cleaned of sand in the hard cleaning slightly longer time. The chart shows jhe Saginaw company states that 
room. Many castings arc sent to the the discharge gases to be reduced to the first cost of this kiln is somewhat 
customer as they come from the an- 800 degrees Fahr., the excess heat higher than the cost of the number of 
nealing kitn. being absorbed by the cold pots cn- periodic furnaces which wonld be re- 

The temperature through the kiln (ering the kiln. Should experiments quired to anneal the amount of cast- 
is controlled in a measure by the rate indicate the advisability of cooling the annealed by the tunnel kiln. The 

length of time the kiln has been in 
operation is too short to determine 
the amount of saving in labor this 
method of annealing will effect over 
the periodic method. As at present 
operated three packers arc required, 
three men load the stacks on cars, 
one m.in lutes the pots and four 
laborers unload* the annealed castings 
and place the empty pots, bases, 
plates and base boards on the con- 
veyor, These men work one shift 
six days a week, but the six heaters 
work in two shifts seven days a week 
three on a shift. The heaters put the 
cars in and out of the kiln and one 
at which cars are put through. It pots quicker, this could be done by them takes hourly temperature 

has been found practical to charge drawing cool air through the cooling readings of the pyrometer couples, 
the kiln at the rate of either 10 or 12 chambers at the end of the kiln, as Besides this gang, part time of two 
cars a day. Charging 12 cars a day previously mention ^'d. Thorough tests truckers is required to carry the cast- 
a car goes through the furnace in 120 were made of the metal in five differ- *"88 to and from the kiln and to 
hours or 5 days, while when the rate cut heats to determine the effect of move the cars. A kiln foreman has 

is 10 cars a day 6 days are required the anneal. These tests were carried direct charge of the operation of the 

to complete the cycle. The kiln is out by Prof. A. E. White, University but does not supervise loading 

operated seven days a week while the of Michigan. Results of these tests or unloading the cars, which duty is* 
foundry is only producing castings on which showed a minimum tensile relegated to the labor foreman. When 
six days. The loaders and unloaders strength of 49.300 pounds per square operating full with no delays, approxi- 
operate only six days a week but an inch, and a minimum elongation of mately 60 tons of castings arc ^ aii- 
excess of cars are loaded each day so 10.5 per cent in 2 inches are given ncalcd each of the seven days in a 
that there is a supply for the time the in the accompanying table. The an- week. 

foundry is closed and the kiln is alyscs of all five samples show them The advantages which the Saginaw 
operated. Then, during Sunday, a to have the normal composition of company find in the tunnel kiln are 
number of loaded cars from the kiln the iron produced at the Saginaw a shorter aAealing time which is cut 

are accumulated. To care for this foundry. Micrographs were made to from, an o^day cycle to a ^S-day 

contingency aa excess of 23 cars are show th^structure of the metal. Figs, cycle, and a more uaiforiU product, 

kept on hand. The output of the kiln 9 and lOp illustrating the characteris- This latter is said to be. marked, 

imy be regulated to a degree by tic structure of malleable iron com- Then, too, owing to, not, uMbig any 
changing the rate at which the cars posed of temper carbon and ferrite, packing material it b tmumssaiPy to 
are charged into the furnace. Indi- are representative of the centers of clean 80 per cent of tho, but 

cations are that this rate only may all five samples. Figs. 12 and 13 this, percentage can be,;tflp|i6d to. the 
be varied from 10 cars a day to 12 show the structure of/ the edge of customer as they come from the kiln. 

K fa k day but a much wider varia* different samples. One sample, Pig. Thb abiUty to anneal vrithoot f^ack- 
m. may te found to be practical. 12 shows at the edge a ferrite rim ing is attributed tq; ^the almost neutral 
I The temperature through the for- inside of which is a ring of pearlite atmTosphere in wlblt^ the pote, are 
hace is shown by the chart in the and ferrite« and next to this is not- kept during the. ahneab This, is ac- 
toufer right hand comer, Fig. 1- This mal malleable consisting of. temper edmpibhed beeaotiq iho tdlil^ b idOipst 
eiticvn- shows the temperature of the carbon and ferrite Fig., 13 illustrates a„ cbniiiiete muflo ei^u^. 


Composition and Properties of the Annealed Iron 

llfat Anah'fl)i Vest Bar AiMlyiif 

Sample No. Carbon KlanaanMe Phoiphonia Siilithur Silicon Calbon Silicon 

1 3.65 0.25 0.8S 3.10 0.83 

2 3.55 0.20 0.05 3.25 0.05 

S 3.65 0.2H 0.164 .051 0.83 2.05 O.SO 

4 3.00 0.31 0.05 3.20 0.05 

5 3.50 0.25 0.160 .052 0.95 2.t5 0.88 

Phpakal Propertlei 

Samidft 1^. intimate V^tiiUe Strength iVr cent Ktoiigatlon In 2** 

1 r>1.500 Iba. per iq. In. 14.80 

2 49. .800 Iba. per sq. In. 10.90 

3 53.000 Iba. per sq. in. 14.80 

4 50.400 Iba. per iq. in. 10.50 

6 40,400 lbs. per aq. in. 10.50 
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Approved Methods for Laying Out the Material and Afterward Joining It 
Together to Facilitate Molding and Prevent Distortion of the 
' Patterns While They Are in Use 


LTHOUGH many more gears 
are. cut now than formerly, 
eabri^oua quantities are still 
molding from patterns for 
machinery in which the fine degree of 
accuracy required for machine tools, 
electric cranes, automobiles, and so on 
is not essential. For all ordinary pur- 
poses, the cost of cut gears is pro- 
hibitive, and besides they are not 
necessary, 

A higher standard of excellence is 
demanded and obtained in wood pat- 
terns than formerly. Sometimes teeth 
are shaped with fly cutters, and 


BY JOSEPH HORNER 

molded on n^chines. They are drawn 
through stripping plates and the cast- 
ings come out without taper on the 
teeth, Wheel-molding machines using 
a segmental tooth block, and a divid- 
ing arrangement for pitching, also pro- 
duce very accurate castings. Wheels 
are produced by either method as good 
for service as indifferently cut gears. 
It is also well to remember that the 
hard skin on cast teeth is favorable to 
their durability, 

Spur gear patterns include a large 
number of different types, ranging 
from small pinions without arms; to 


Fig. 1 illustrates a small, solid pinioOv 
pattern at a deiinite stage of its con- 1, 
struction; Fig, 2 shows one method or . 
building-up a larger pattern. The altema>: 
tive to Fig. 2 is to use segments, strictly, 
sectors, extending to the center, the 
building-up of which is shown in 
3, with the grain disposed radially, so 
that no unequal diametral shrinkage is 
liable to occur. In Fig. 2 it is arranged 
tangentiSlly, in which case the pattern 
may conceivably shrink in its diameter, 
and would do so if the diameter were 
large, and the segments wide. The grain 
IS tangential in Fig. 2, but the swed|m' 




FIO. l-«IIAUi PINIONS ABE CUT OUT OP TUB 80 UD PIG. S-OMB METHOD OP BUILDING UP A LABGBB SIZE HG. S--AlJlllllATrri 

METHOD TO THAT SHOWN IN PIG. I 


pitched mechanically; but apart from 
this practice which only covers a small 
proportion of the pattern gears made, 
the industry generaUy has been raised 
to a higher plane. Firms who have 
had little or no experience the con-* 
struction of gears should place them 
with those who make pattern gears a 
specialty. Those who construct their 
own patterns regularly understand 
hoVr to/ secure permanence of form, 
and to prbportton and shape teeth to 
meet preisistHlay re<iuircmsnts. De- 
veloinneiit in the pnictfee of cutting 
teeth' ti|s had an influence in. improv* 
lug ; plitefa\ gear standavdi,- If this 
wtrit not - so, mote cut ^rs would 
he emtiioyed than at pretent. The 
practice oi mae^e-inoilding also has 
had influence on gear i^ern making 
Gears of ' Wrgp.^^mloiia arC' 


large wheels having arms; the number, 
and shapes of which vary both accord- 
ing to design and with the sizes of 
wheels. 

Except for some very small pinions, 
measuring, say not more than 5 or 6 
inches across, no pattern gears are cut in 
solid stuff. When below those dhmeters, 
they can be so cut, using a olock of 
thoroughly seasoned pine, or mahogany, 
with the grain running longitudinally, 
that is, in the direction of the teeth. 
Anything larger must be built-up to 
prevent shrinkage or swelling of the 
grain from interfering with the shape 
and dinmsions of the pattern. In no 
case shoaU segmental pieces he pri|»ared 
ifcry thick or very long, since that would 
in a measure drfeat the object desired. 
^Several examples of good practice are 
IdioM hi the acoGmpmiyifig illuviations. 


are both narrow and short, so that no 
perceptible diametral shrinkage cisi 
occur. Fig. 2 is preferable to Fig. 
when pinion patterns exceed 7 or 
inches in diameter, and this arrangement 
of sweeps is adopted in all gears up to 
the largest, but the number of sweeps 
is, of course, increased with diameters. 
The thickness of scgiuents should not 
exceed about J*j-inch in the sinaner 
gears, and H or ?f'-inch in the largest 
With increase in number, the risk of 
distortion consequent on shrinkage is les-^ 
sened. A large number of sweeps is 
mutually coercive, and binding. With 
smalt numbers of thidc pfbees, local 
shrinkage and dwtortlm will occur in 
course of service. 

Sweeoed-work is built up in diflVtht' 
ways. The sweeps are savoi from board 
With the band saw, using a templet ' sweep 
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FIG. 4— TUB FIRST COURSE OF SEGMENTS IS CLUED ON PAPER STRIPS FIG. 5— METHOD OF 
KITTING AND UYING OUT THE ROr<iH TOOTH BUICKS FIG. 6- TEMPLET OS 
WHICH TO LOCATE CURVE CENTERS 


to mark them from. The}' are marked 
adjacent as closely as possible, to 
economize on lumber. Where a pony 
planer is available, it is good practice 
to bring the boards to the same thickness 
before sawing. They will be all of 
equal thickness, and the entire wheel can 
be built up before placing it in the lathe. 
Some slight correction with the trying 
plane will sufBce on each course. The 
first course of sweeps is glued on paper 
strips shown in Fig. 4, When the glue 
has dried, the paper holds the entire job 
on the face plate. For added security, a 
screw may be put into each sweep from 
behind the plate, but only as a stand- 
by in the heavier patterns. It is not 
necessary to use anything but glue to 
secure the courses of segments to each 
other; but in order to avoid the delay 
while the glue is drying, it is usual either 
to drive wooden pegs, or wire nails 
in each course. 

In all cases, with the single exception 
of very small pinions, typified in Fig. 1, 
the wheel body, or wheel rim is prepared 
independently of the teeth. These are 
attached to the rim after it has been 
turned. In Fig. 1, the teeth are cut in 
the solid wood. Wheel rims are turned 
either parallel, or preferably with a 
slight taper, and the teeth prepared 
separately, or the blocks from which they 
are to be cut when in place, are then 
attached. The amount of taper given 
is only that which would be indicated 
by a tight and an easy fit of the calipers 
on top and bottom; or by the contact 
of a set-square at the top, and just see- 
ing the light through at the bdttom. 
In small patterns, it can be measured 
with calipers; in large wheels a straight- 
edge is laid across the front face, and 


in fitting and cutting the teeth. The 
choice depends chiefly on the degree 
of accuracy and permanence of form 
desired in the pattern. Teeth are cut 
solidly with the body in small pionions. 
They are glued on the body and there 
worked fiom cubical blocks with chisels, 
gouges, and planes. They are worked 
with fly cutters, and pitched mechanically. 
They are worked away from the rim, 
and glued on afterwards. They are at- 
tached to the rim with dovetails, and 
afterward worked away from the rim 
with planes, and returned to their cor- 
rect positions by the dovetail fittings. 

Fig. 1 illustrates the cutting of teeth 
on the body block — the grain running 
axially. The block is turned to the out- 
side diameter of the teeth, and the teeth 
pitched and marked out according to the 
standard system. This is done first on 
one face, and then one or two tooth cen- 
ters arc drawn across, carried over per- 
pendicularly, and the teeth marked sim- 
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ilarly on the other face. Concentric 
circles are struck on which the centers 
of the tooth curves arc set! They may 
both fall within the diameter of the 
block, or one for the roots will come 
without in small pinions. A templet, 
.shown dotted, is then used to set the 
compass point on. After having been 
marked, wcdge«$haped pieces are sawn 
out between the teeth, leaving them to 
be worked with the hand tools or with 
a fly cutter. 

Teeth arc worked in place with 
chisels, gouges and planes, not only 
when small pinions are cut in solid stuff, 
but also ill large gears. The blocks for 
the teeth are glued on the rim with al- 
lowance for turning the tops and the 
ends. When they have been turned, the 
pitch lines, and lines of centers are 
struck on one face, the centers pitched 
and squared over as in Fig. 1, and the 
teeth marked on both faces. Though 
this may seem an undesirable method, 
using gouge, chisel and plane, it is ac- 
curate in the hands of an experienced 
man. A thin straightedge, narrow 
enough to go between the teeth is used, 
its edge being rubbed with chalk or 
with red lead to check the work 
of the gouge and chisel, since a rebate 
plane can only be used for the upper 
portions of the tooth faces. The teeth 
are sandpai>ercd carefully, using a rub- 
ber planed on . one side to the concave 
curvature of the tooth flanks, of 
cycloidal design, and flat on the other 
side for the convex curves. The ad- 
vantage of the method is, that the teeth 
are permanently fixed when glued, and 
being afterward nailed, they cannot 
readily be shifted. 

The rough blocks are fitted either as 
in Fig. S or Fig. 7, the latter, showing 
filling-in pieces to afford support to 
the blocks while they are being turned. 
The pieces arc not necessary if the turn- 
ing of the tooth ends is done carefully, 
with light cuts, especially if the leaving 
sides of the teeth are chamfered with a 
chisel before commencing. 

Teeth are worked separately and set 
on the rim by center lines. They can 
be shaped accurately and more readidly 

er 



Fig: 6. 


a set-square is used against it. r--BBlNrOBClNa BLOCKS ARB Fl^pDBRWKEN THB nma whilb TUBNIMO 

Many different methods are adopted na 8— osora the bodark to VRRirr ihb posmon or nu tbbih. 
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with planes, than they can be cut with 
gquge and chisel, after the blocks have 
been affixed permanently to the rim. 
The object to the method lies in the 
difficulty of setting them on the rim to 
correct pitch, and square across. 

The teeth are worked in a templet 
block several inches longer than the 





FIG, 8— THE CALIPERS ARE USED TO TEST 
THE PITCU 

teeth, made of some hard wood, and 
notched to receive the blocks. These are 
prepared in strips, planed on one face to 
bed in the bottom of the recess cut in 
the block, and sawn off and squared to 
neat lengths with the chisel or the mitre 
cutter to fit in the templet block when 
driven in lightly with the hammer. They 
are then shaped with a round plane and 
a rebate plane by the guidance afforded 
by the contour of the block. A center 
line is scribed along the top of the 
tooth from a line on the block, and the 
tooth is knocked out with a pin thrust 
through a hole provided for the pur- 
pose in the back of the block. With the 
observance of ordinary care ^ivoid tak- 
ing shavings off the temp]eW>lock, the 
teeth should ctrnie out all alike. To set 
them correctly on the rim, a center line 
is squared down over the ends of each 
tooth from the longitudinal center al- 
ready marked from the block. These 
lines are set against center lines pitched 
round the rim with spring dividers, or 
with a dividing apparatus when such is 
available. Alternatively, teeth, may be 
set by their edges instead of by centers. 

Although the teeth cannot be set with 
perfect accuracy by lines, yet approxi- 
mate accuracy can be secured by sub- 
s^uent che<;ks. No attempt is made to 
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nail them to the rim until the glue by 
which they are attached has dried, and 
before this sets, the caliper and square 
are brought into use, one to test the 
pitch, the other, the setting of the teeth 
square across the rim. The employ- 
ment of the square is shown in Fig. 
8. One edge is laid against a straight- 
edge held across one face of the wheel 
rim, the other edge checks the side of 
the tooth. Fig. 9 shows the calipers 
testing the pitch. The pattern is left 
on the face plate on which it has been 
turned, while the teeth are being nailed 
and tested, and screwed on a wooden 
mandrel fastened down on the bench. 
This is better than attempting to hold 
the pattern body in a vise. It is held 
on the mandrel and can be turned round 
freely with no risk of squeezing the 
body, or of shifting the teeth. 

Patterns that are delivered by hand 
must always have some draft, those 
which are drawn through stripping 
plates need not have any. A little taper 
on the rim is helpful, but taper in teeth 
is so objectionable that it is always kept 
ns small as possible. It should not ex- 
ceed the difference made by taking two 
or three of the finest shavings off one 
end more than off the other, the differ- 
ence between a tight and easy fit when 
checked by the calipers. 

Teeth are attached to their rims with 
dovetails when it is desired to secure the 
advantage of shaping the teeth with 
planes, without the risks of inaccurate 



FIG. 10- THE DOVE TAIL BIXICK8 ARE LEFT A 
LITTLE LONG TO AI4.0W FOR VARIATION 
IN THE DRUING FIT 

setting by center lines on the teeth and 
the rim. The sequence of operations is 
as -follows: ^ . 

The rim haviiis^ been turned, is pitched 
round, and the center lines squared 
across. A templet dovetail is made, 
having a center line by which it is set 
on these pitch lines, and the edges are 
* marked therefrom. Shallow dovetails 





FIG, ll-TIIE TPATH BLOCKS ARE GLUED ON TO 
THE DOVETAILS 

are cut by these lines with a fine saw, 
to a depth of about 3/16-inch, the depth 
having been set by lines struck round in 
the lathe on both faces of the rim. Then 
the depth is removed to these lines 
with a chisel and narrow rebate plane. 
The strips which are to form the dove* 
tails are next fitted in by planing, their 
lengths are an inch or so more than jAe 
width of the rim, Fig. 10, in order to 
allow for variations in driving fits. When 
driven home with light hammer taps 
the ends are sawn off to about J4-itich 
longer than the width of the rim and 
the outer faces are turned flush with 
the periphery of the rim. 

The blocks for the teeth are now sawn 
off from long strips of a cross section 
large enough to cut the teeth from, and^ 
about ^-inch longer than the width of 
the rim. They are hollowed with a plane 
to fit the rim, and glued on the d6ve«> 
tails. Fig. 11, using only a small quantity 
of glue, so that no excess shall work 
out beyond the width of the dovetails 
and get on the rim. After the glue has 
hardened, the dovetails arc knocked out, 
carrying the teeth with them, and two or 
three small nails are driven through thp 
backs of the dovetails into the teeth as 
a measure of security. They are then 
returned into their places. It is well 
now to mark them consecutively, 1, 2, 
3, etc. The teeth are then turned. This 
can be done safely with light cuts, using 
a sharp gouge, and fini.shing with a keen 
scraping chisel. The precaution may be 
taken of chamfering the leaving edges 
of the tooth blocks with a chisel, to 
prevent risk of splitting out the edges, 
though with care, this is nolinecessary. 

As the teeth have « to be marked in 
place, the pitch lines and any lines of 
centers required for tooth radii are 
struck round on the turned ends of the 
teeth. To have the^e exactly alike on 
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both ends, as weFi as for convenience of 
turning the ends, it is usual to rcchuck 
a p.'itteni rather . than face the rear 
ends of the teeth at the same chucking 
as the front. The pitching of the teeth 
is done round on one side first. It is 
.convenient to divide round into multiples 
/of the pitch first. Groups of four, six, 
•#ight. etc., may be thus divided, to be 
cubdivided for the sei>arate teeth. It is 
necessary to square a few pitches across, 
;prcfcrably at the multiple divisions, from 
•which to start the pitching on the op- 
;posiie side. A try square is hardly ac- 
CTiTalc enough for this because its stock 
has to lay round the curve of the wheel 
rim. A better method i> to use a set 
square worked from a straight edge held 
across th^ face of the rim. Or to lay 


the face on a true drawing board, and 
set the square up from that, turning the 
square also round from right to left, 
to correct any possible error. Or to use 
the geometrical method of raising a 
perpendicular from a base line, setting 
thp compass legs in center points on a 
circular line slightly within the edge of 
the rim. 

From the pitch points the tooth thick- 
nesses are pitched to right and left 
on the pitch line. When the centers for 
.the tooth curves happen to come between 
the teeth, a templet can be used on 
which to locate them as in Fig. 6. It is 
of wood, fitting the curve of the tooth 
points,' anb having a tongue of ^zinc 
inserted, on which *the center is located 
for the divider point. 

After the teeth have been marked they 
are removed by knocking out the dove- 
tails and having first set in both ends 
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of the teeth carefully to the lines, they 
are roughed with chisels and gouges, 
and finished with planes. These end.s arc 
rubbed with red lead, the disappearance 
of which indicates when the teeth have 
been planed to the lines. They are then 
sand papered with a rubber, and returned 
to their places, in which they are glued 
permanently. If care is exercised at 
each .stage, this is the most accurate 
method of constructing pattern gears, 
apart from the einploynicnt of mechani- 
cal aids. 

There is one other modification in the 
fitting of tooth blocks which i.s adopted 
when the teeth arc shaped with fly- 
cutters, one which provides for cutting 
radii in the roots. The tooth blocks arc 
made wide enough to include the radius 


or fillet. Instead of fitting the teeth 
singly, as described, they are generally 
fitted in blocks wide enough to include 
three or four teeth. To avoid the keen 
feather edge where the radius merges 
in the rim. the rim is often turned under 
size by from % to |4-inch leaving a 
thickness at the roots of H or 3/16-inch. 
The bci^ pattern gears are made in this 
way and there is no risk of feather 
edges curling up after frequent molding. 

Until recent years practically all pat- 
tern gears were made whh double 
curved, cycloidal teeth, as in Figs. 1, 2 
and 5 and struck by means of one 
standard generating circle by which in- 
terchangeable meshing of all gears of the 
same ^ pitch is ensured. During recent 
year% the involute single curve has 
been adopited eittensively. The double- 
curved teeth are not likely to become 
obsolete, since in the opinion of many 
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they possess advatitegiss over the others 
for severe duty and smooth running. As 
the majority of existing cast gears have 
been after this style, it is obvious that 
the calls for renewals must be met. The 
growth of the involute form, favored by 
the practice of cutting, tends to displace 
the cycloidal teeth in a considerable pro- 
portion of new designs of machinery. 

Unfortunately, there is no commonly- 
accepted standard for either type of 
tooth either in respect of curvatures, or 
of lengths. The older proportions both 
for cycloidal, and invokite teeth arc 
generally abandoned for shorter teeth. 
With regard to curves, in those for 
cycloidal teeth, base pinions with radial 
flanks may have either IS or 1 teeth, 
the diameter of the standard generating 
circle being equal to the radius of the 
base pinion. In the involutes, the pres- 
sure angle. Fig. 12, may range between 
I4j/i degrees and 22 degrees. Here the 
curves are generated from the base 
circle, the tangent to which is the line 
of pressure, Fig. 12, and not as in the 
cycloids, from the pitch circle. Fig. 13 
shows the method of marking the curve. 

Organize Steel Casting 
Company 

New York interests controlling the 
American Chain Co. have organized 
the Reading Steel Casting Co., with 
an authorized capital of $2,500,000 of 
preferred stock and 25,000 common 
shares of no par value, under the 
laws of New York state, and the lat- 
ter company has purchased the busi- 
ness and assets of the Reading Steel 
Casting Co., Reading, Pa. The of- 
ficers of the new company are: Chair- 
man, W. D. Lasher ; president, J. 
Turner Moore; treasurer, E. L, King; 
secretary, M. G. Moore. The live of- 
ficers, together with W. F. Wheeler, 
comprise the board of directors. The 
executive headquarters of the new 
company will be located in the Grand 
Central Terminal building, New York, 
where the American Chain Co. has its 
headquarters. 

Consolidated Interests to 
Build Foundry 

To insure a supply of castings for 
their own use, as well as to take busi- 
ne9.s for other consumers three cor- 
porations at Rockford, 111^ have 
fortned the Forest Qty Foundry Co., 
with capital stock of $50,000 and will 
erect a foundry. The concerns 
ested in the new foundry are the .Me* 
chatiics Machine .Co., the Natibnal 
Lock Co. and the Rodeford Lathe ft 
Drill Co. Stock is also hdd by a 
number of individuals. 



Fia. IS— IN INVOLUTB TKK11I THE ClIBYES AKE GBNEUATISD FISOM THE BASE CIRC'LE THE 
TANGENT TO WHICH IS THE BASE OF PRES8UBE FIG. 1.1— IN CYCLOIDAL TEETH 
THE CURVES ARE GENERATED FROM THE PITCH CIRCLE 




Pointers on Casting Monel Metai 


Pikyaieal CliarMtensties Tliw AUoy Relate It to Steal in tke Foundry Opera* 
tione — - Hiffli Meltintf Point Togetker witk Large Skrink* 
age Make tke Metal Difficult to Gaat 


ONEL metal was successfully 
M f M cast in 1906, when the pro- 
m pellers of the U. S. S. 

^ ^ Dakota were poured This 
was practically the first commercial 
use of the natural alloy smelted from 
the distinctive ore depoistts of the 
Sudbury district, Ontario, Canada. 
Since then monel metal castings have 
been produced in a few foundries but 
today there is quite a lack of authen^ 
tic information among foundries con- 
cerning itiie requirements for casting 
it successfully. The physical and ther- 
mal characteristics of the metal and 
their effects upon casting procedure 
are not generally appreciated. Too 
often there is a popular misconception 
that the metal resembles in character- 
istics the ordinary commercial alloys 
such as the brasses, bronzes, bearing 
metals or perhaps an* alloy of the 
nickel silver class. However, monel 
metal is a dectdedily individual and 
distinctive metal with quite special 
characteristics. It resembles the syn«- 
thetic alloys in that it is noncorroding 
but In its other properties and found- 
ing characteristics it resembles steel. 

High Temperature Necessary 

The average composition of the 
metal is, nickel, 67 per cent; oopper, 
28 per cent, and other elements, chiefly 
iron, manganese, silicon and carbon, 
5 per cent. The high percentage of 
nickel contained gives it a high melt- 
ing point In fact, only two other 
metals — ^nickel and steel — commercially 
cast must be subjected to so high a 
heat for casting. This is shown in the 
following table: 

Tmpertturi 
Mnw 

^1^. Out 
^6T0 866 

1T80 sro 

1796 980 

}i nd, H HOm 1690 920 
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MN UH 

S m 

9MI 

. 989 

979 
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sat*' 
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monel metal. It is failure to follow 
high temperature metal founding prac- 
tice which has been the chief cause 
of most of the difficulties experienced 
in securing good castings by those 
not sufficiently familiar with the pecu- 
liarities of the metal. Much less 
trouble would be encountered if the 
fact was appreciated that the foundry 
requirements for casting monel metal 
more nearly resemble those for steel, 
and are quite radically different from 
those affecting the casting of brass. 

Results of Tests 

The strength of monel metal may 
be judged from the following results 
which are the •average of 172 heats 
tested for "the Isthmian canal com- 
mission. 

Tlfld point H7.093 lbs. per f(|. In 

TensUt strensth 72,28Ubs. per sQ In. 

Rlongiitlou In 2 In 34 per cent 

Reduction of area .32 per cent 

The other physical properties of 
monel metal arc as follows: 

Mettlng point 13no« C. (2480* F.) 

Spedfle gravity (cast) 8.87 

Weight per cu. In. (caat) 0.31U Iba. 

Weli^t per ru In. (rolled) 0.383 Ibf. 

CoeindMit of eipaiMlon, 

(20* C.--100* C.) 0,00001375 per 1*^ C. 

Electrical reslsthrlly. 250 obmi per mil-root. 

(Temp, coefficient) 0.0011 per T K. 

Electrical condilctlvlty 4% (oopper 100%) 

Jleat condiKtlvlty 1>^6 that of copper 

Shrinkage In. per foot 

Hardneu caat material 20-23 (Shore scleroirope) 

Modulus of elasticity 22.000, 000 23, 000, 000 

A temperature in the neighborhood 
of 1550 degrees Cent., 2820 ’degrees 
Fahr., is essential for pouring monel 
metal. The metal must be subjected 
to such a heat in the furnace for some 
time, because its heat conductivity is 
low; about 1/15 that of copper. 

Obvioualy, these heat requirements 
are too severe to permit the use of 
the customary brass melting furnace. 
A type of furnace adaptable to melt- 
ing high temperature metals is neces- 
sary, such as an oil-burnin# fnrnacc 
of the reverberatory type or an elec- 
tric furnace. Crudble. furnaces have 
been used successfully, but this type 
is not to be recommended. The elec^ 
trio furnace has proved the nsost ad- 
' Vatft^eotts, as a rule. The metal can 
brq to heat rapidly in H and 

i^intalned, at the , required teqipera-* 
.^re« Thoroughly heated ui such a 
Jthe. metal flows well evlh for 
ca'Stini^s; 

A reverberatory furnace of a some- 
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what special construction cau also! 
be satisfactorily employed. It should 
be fired with oil and operated under 
natural draft The floor of the rever* , 
beratory furnace first should be oov*' 
ered with a layer of charcoal without 
flux, before the metal in the form of 
ingots is charged. A blanket of sbg^ 
to prevent excessive oxidation of the 
metal, should cover the moken metal 
until shortly before tapping, when i| 
should be partially skimmed. 

Though only the electric and oil 
types of furnaces are here recom* 
mended for melting monel metal, it is 
not meant that a crucible furnace 
cannot be successfully employed. One 
of the foundries which has been east-* 
ing monel metal successfully for u 
number of years uses crucible fur- 
naces operated on fuel oil. This par- 
ticular foundry favors the crucible fur- 
nace, but its successful use has only 
been attained by discovering means 
of overcoming difficulties which are 
not present when employing either oi 
the other two types of furnaces for 
melting monel metal. 

Tapping monel metal should never' 
be attempted until the charge her-* 
been thoroughly melted and brought 
up to a lemperature of about lS5(k 
degrees Cent. Before drawing off the 
molten metal, the blanket of proteOTr’ 
ing slag should be partially remdved, 
During the pour magnesium should be 
employed as a deoxidizing agent, but ' 
otherwise no special agents dhould be 
used. Pouring should be accom- 
plished as expeditiously as possible. 

Refractory Molding Sand 

Clay-lined ladles of the ordinary 
type are suitable for holding the molt* 
cn metal. An iron etirring rod may 
be safely used, if care is exerdied 
to prevent longer contact between the 
iron rod and molten monel metal 
than is necessary. Moocl metal has 
a strong affinity for iron, therefore 
extended opportunity shonM not H 
presented for the hot metal to take 
up iron from the stirring rod. Thoug](> 
a smalt addition to the natural !rd 9 
content of monel metal |pay be no 
special objectioit, care most be /takeiF 
to see that thh does not become 
cesiive. ' 

An important eontrOintofy iai^^ 
in the production of sound moticl- 
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MONEL METAL’S RESISTANCE TO CORROSION MAKES IT ADAPTABLE FOR TURBINE CASTINlSS 


metal castings is the quality and char- 
acter of iMolding sand employed. The 
facing sand should be mixed with a 
generous proportion of sea coal. For 
fine work, an Albany, or brass mold- 
ing sand is recommended. For larger 
casting.s the fine, strong and extra 
strong Lumberton sands, mixed with 
silica sand and sea coal, generally 
prove the moat satisfactory. 

Skin drying of molds for nioncl- 
metal castings is a safeguard almost 
always advisable. This is particularly 
true ill the case of all heavy castingN. 
As a rule, facing mixtures should 
contain little or no flour, Fach 
foundry customarily has its viwn favor- 
ite formulas for facing mixtures. A 
mixture which has proved satisfactory 
in steel founding and which promises 
to be equally effective in monel metal 
' work, despite the use of a small per- 
centage of flour, is as follows: Old 
molding sand, 52 per cent; new mold- 
ing sand, 26 per cent; sharp silica 
sand, 10 per cent; sea coal, 10 per 
cent, and flour, 2 per cent. After the 
pattern is drawn, the mold should 
be brushed with dry plumbago and 
carefully hand poli.shcd. The coated 
surfaces of the mold should then be 
painted with a solution of molasses 
water and the mold dried for some 
time after a hard »skin has been 
formed. The unusually thorough skin 
drying is made necessary by the re- 
quirement that volatile matter within 
the thermal range of the molten metal 
be driven from the sand so far &s pos- 


sible. The principal molding diflicuUk's 
are those pertaining to suitable vent- 
ing and gating. Risers should be 
plentifully employed and large vents 
provided. Unless suitable vents arc 
furnished the metal will not lie close 
to the sand, and porous castings will 
result. Generous fillets, also, should 
be provided. 

Cores . 

The question of suitable cores for 
monel metal castings is also a mat- 
ter of considerable moment. That 
th^ cores must be unusually strong 
and refractory to withstand succe.ss- 
fnlly the thermal strains developed by 
the hot metal is quite obvious, yet 
they must break free, and clear readily. 
Beach sand, rather than bank sand, 
containing not more than a small per- 
centage of binder, mixed with a high 
grade core oil is quite generally em- 
ployed for making the cores for monel 
metal castings. Core mixtures which 
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have proved satisfactory for steel 
castings, have also been used with ex- 
cellent results. However, beach sand 
and core oil is quite generally to be 
recommended for smaH cores. A suit- 
able and typical mixture is made by 
intimately mixang beach sand with 
from to 2S5 per cent by weight 
of boiled linseed, or high grade core 
oil. Cores made from such a mixture 
may be found at times not to be suffi- 
ciently hard for large cores, despite 
thorough baking. It is then necessary 
to add a certain proportion of ground 
fireclay to increase the core hardness. 
A special core mixture said to be 
satisfactory for large monel-metal 
cores is composed of silica sand, 80 
per cent; ground fireclay, 10 to 15 
per cent; flour 4 to 8 per cent, and 
boiled linseed, or high grade core oil, 

1 to 2 per cent. When strains are 
liable to occur flour ishould not be 
used ill the core .sand mixture owing 
to the ease with which a core free 
from flour releases. Other suitable 
core mixtures for larger monel metal 
castings are: 

Silica sand mixed with 10 per cent 
ground fireclay and tempered with a 
S per cent solution of molasses water. 

Silica sand mixed with a .small pro- 
portion of boiled linseed, or high grade 
core oil and the core treated with a 
silica wash. 

Equal parts of silica sand and silica 
flour tempered with molasses water. 

Molds for monel-mctal castings have 
heretofore been chiefly bench made, 
but excellent results have also been 
secured with the use of molding ma- 
chines. In fact, machine molding 
would appear to be as practical for 
monel metal as it has proved to be 
for steel castings. 

The principal requirements for suc- 
cessful and economical molding are 
the accurate mounting of patterns and 
uniform and careful ramming. The 
pattern should be firmly and accur- 
ately mounted on the molding board. 
In the case of machine molding it is 
generally advantageous to mold the 
drag on a roll-over machine and make 
the cope a stripping plate. The 
ramming should be performed mechan- 
ically by the jar, or jolt, method and 
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all possible mecdianical aids should be 
explored for handling the flask, as 
it is imperative that it be disturbed as 
little as possible. 

If the crucible furnace is dtsre* 
garded, the reverberatory air furnace 
is quite generally employed for heats 
in which only a few Jiundred pounds 
of monel metal are melted, but the 
wisdom of such practice is open to 
question. For larger heats, a tilting 
electric furnace proves the more 
economical, > as well as considerably 
more convenient. As such a furnace 
can be used for small heats, if its 
initial and operating costs are not too 
high, it usually proves the more 
economical in the long run for all 
monel-metal founding. 

An advantage of the electric furnace 
is that the melting of the metal can 
be accomplished rapidly, on account of 
the intense temperatures that are de- 
veloped. The ease with which the 
required temperature can be main- 
tained in the electric furnace is par- 
ticularly advantageous, for unless the 
consistency of the molten metal is 
correct for free flowing, and is so 
maintained throughout the heat, un- 
satisfactory castings .and excessive 
scrap are almos't certain to result. 
Maintaining the proper molten metal 
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a wide variety of patterns from the 
simple to the conaplex. Ship pro* 
pellers, pump linings and fitthigs, 
water wheels, turbine castings and a 
variety of castings rangitng to the 
heads for golf clubs are made from 
monel metal. 

These examples of monet-metal 
castings are presented merely as in* 
dications of the wide and growing de- 
mand for castings of this distinctive 
metal. Monel metal has established 
itself as important for many industrial 
purposes and every up-to-date foundry 
should be familiar with its character- 
istics and the approved processes to 
be followed in casting it. 

The warning to be wary of tlie scrap 
added to the charge when charging the 
furnace, will prove valuable to the 
foundry contemplating working wiith 
monel metal for the ‘first time, if it is 
heeded. A considerable amount of 
the scrap metal offered on the market 
is not pure monel metal, but some 
inferior synthetic alloy, or monel 
metal which has been doctored to 
such an extent as to lose much of its 
valuable characteristics. Good shear 
scrap can be used with some assur- 
ance of satisfactory results, but floor 
scrap is much more dangerous. It is 


Factors for Ascertaining Approximate Weights of Monel Metal Cast- 
ings From Weight of Wood 


Baywood 
Beech 
Birch ... 
Biittoriiut 
Cedar . . . 


nierry 

Linden 14.7 

Mahogany 8.3 


Pattern Factor 

Maple 11 7 

Oak. red 11.5 

Oak. white 11.7 

Pear 13.3 

Pine, white 15 9 

Pine, yellow 13.3 

Whltewood 15.7 

Walnut, black 13.2 


defective casting loss, which 
wise is certain t6 be high ia 
kept down within rea^aibfe limits.- 

Cast-Iron Blocks ConiferTii' 

. ■ ' 

Cupola Lining 

With a heavy tonnage of .f^|ial to 
melt it is found economical 
the cupola mechanically instead 'clM>y 
hand. Where pieces of scrap and' pig 
iron are thrown in the cupola by hand, 
one piece at a time, the charge ta 
built up regularly and little damage, 
is done to the wall around the charg- 
ing doors. However, by the mechan- 
ical method cars of metal usually ate 
brought to the doors of the cupola 
and then tilted by a caaue or a 
hydraulic ram so that the metal slides 
from the car into the furnace. This 
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is quicker and saves considerable 
labor expense, but it has two disad- 
vantages. When the metal slides into 
the cupola it strikes against the op- 
posite wall and tends to pile up OD 
that side unequally. 

This portion of the cupola does not 
get heated like the section further 
down near the melting zone and there** 
fore, it is possible to line it with 
material which will better withstand 
the abrasive action of the faUiog 
charge. Some foundries take ailvaii* 
tage of this to use different expedi- 
ents to increase the life of the lining , 


consistency to guard against the chill- 
ing of the metal is, in fact, one of 
the chief factors in the successful 
casting of monel metal. 

Recapitulaiion 

The essentials of successful found- 
ing of monel metal ma}^Eien be con- 
cisely stated as: 


apt to be mixed with iron in unduly 
large proportions and with other 
metals which are not conducive to a 
high grade casting mixture. 

Monel metal is not a safe metal for 
the jobbing foundry to experiment 
with. Molding practice and the pro- 
cedure for handling monel metal must 
be standardized, the metal must be 


about the doors. The accompanying 
illustration shows cast-iron blocks of 
a type sometimes used to line cupolas 
about the doors. The block at the 
right sets as it is placed in the 
cupola while the one to the left is 
reversed to show the rear view. Ffom 
this it may be seen that the blocks 
are made hollow to decrease the 
weight and to save expense. The re* 


Obtaining suitable metal tempera- 
ture— about 1550 degrees Cent. (3000 
degrees Fahr.), 

Proper vetkting and gating of molds, 
with a plentiful use pf rbers. 

The avoidance of any facing tnlxture 
or core content Habte to prMUce ex* 
ceiSive gasepMs forkittioiif', 

.Thr av4oidaa<^ of;imy latbstsnce la 
cores or.iacitti^ which 'nAy fuse into 
the canting. ’ . 

Thorough baking of cores aad akUi* 
drying ^ , 

fe«t outiebs fb" 2S^0M pbunits 
have been successfully poured from 


poured at suitable temipera|prcs and 
a high degree of molding skill is 
essential. 

Monel metal is too expensive to ex- 
periment with, failures are too costly 
and unsatiafaetory results are only 
to be avoided by a proper appreciation 
of the special s1c)U required for the 
successful founding of the ihetal. How- 
ever, the metal is being very success* 
vfMlillr ^st a^ thi^gb proper stand* 
nfdfaa^on of founding procedure and 
attention to pouring temperatures the 


cesses in the supporting webs, as may 
be seen in the figure to the left fit 
into the rib shown bn top of th^ 
other Slock. A (^ircle of these, oatt- 
iugs i$ formed around the 4lUpbla 
from a point 1 loot below the chatg-^ 
ing doors to the same distance aboye 
the doors. A cast-iron false sill h 
placed in each of the eMrging. d^a 
before starftii|g operations. This 'jiilH 
is 1 foot high^'^Ao 
same as though the cagt 
was extended 2 feet belbw' tm llsbrs. 
Such a lining lasts about four months. 




Bill Enters the Ring with the Foundry Jinx 



ACK in the old days when 
wc were boys together, Bill’s 
chief ambition was to be- 
come a pirate captain and 

sail up an^ down the Spanish Main 
in a long, low, black, rakish craft 
flying the Jolly Roger from her mast 
head. Drake's, Flint's and Morgan's 
men were regarded with the deepest 
admiration and envy and his constant 
regret was that he had been born 
too late to accompany John Silver 

and the other gentlemen of fortune 
in Flint's ship the famous old Waijiits 
when she carried that august com- 
pany safely home with lur rail 
awash from the weight of treasure 
aboard and her decks ankle deep in 
the hot red blood. 

Instead of going to sea, serving his 
time and eventually taking out a 
card as u journeyman pirate, Bill 

went into the foundry, where in addi- 
tion to learning the business, he ac- 
quired a working knowledge of some 
phases of the Engl^li language which 
would have reflected credit on the 
roughest buccaneer who ever jier- 
jured his soul for a bottle of rurp. 

He longer wishes to take part 
in scenes of carnage or do deeds 
of violence biit he will stop at any 
time to enjoy a dog fight and there 
is not a prize fight or a boxing 
tournament pulled off within a 100 
miles of th*e city in which he lives 
but he is bound to be at the ring- 
side, Recently he invited me to 
accompany him to one of these 
events and see some real sport 
"Five pairs of gladiators are 
matched, ’’ said he, "and from what I 
have been able to gather there is 
going to be some real 
rough work I have 
been told that several 
of the bruisers are 
^ dbing their training on 
a diet of raw dog 
meat. Sounds promis- 
ing, Ar WeU we 
went and during 
the performance, 
the. ipectators ex- 
erdlid their kh 
alienaUe righ( 


guaranteed them under the provisions of 
the constitution by expressing their opin- 
ion of the contestants in the most 
free and open manner. 1 was under 
the impression that the show was 
simply a boxing exhibition, but evi- 
dently most of those present, includ- 
ing Bill, thought otherwise. While 
the gentlemen in the ring were en- 
gaged in beating each other up he 
contented himself with smiling hap- 
pily and clapping his hands, but when 
they clinched or danced around each 
other or indulged in any of the well 
known tactics practiced by experi- 
enced ring iicrformcrs for passing the 
time, he implored the referee in the 
most earnest manner to “make those 
birds fight.'* 

I think the only bout that afforded 
him real pleasure was the last, be- 
twrcii two Iioavy weights. They could 
liit each other and they did hit each 
other some grievous wallops. Tt was 
scheduled for a lO-round go, but in 
the ninth round one of the heroes got 
on the inside track. He pounded his 
adversary to a pulp and knocked him 
out. to the great joy and delight of 
every person present with possibly one 
pulpy exception. 

On the way home, 1 said to Bill 
that I wouldn't take all the money hi 
a fair sized bank and take the beating 
one of the men received that after- 
noon. Bill said that if they gave him 
a shillalah and suspended all the 
rules so that he could fight any way 
he pleased and turned him loose 
among a flock of certain people he 


could name he would be willing to 
take a beating for the pleasure the 
occasion would afford him. 

“Seriously, though," said he, “while 
uc may differ in opinion and regard 
the boxing game with admiration or 
otherwise, there Is no gainsaying 
tlnit a man must have physical cour- 
age in a rare degree to take punish- 
ment and not lose his temper. How- 
t\er, there fire other forms of suffer- 
ing endured sometimes which try 
one’s courage just as effectively as 
being pounded out of shape by a 
superior antagonist. If you ever lost 
a casting several times in succession 
and were at a loss to account for ii, 
>ou will know what I mean. J’ll 
tell you ol an experience I had one 
lime in wliich I was knocked out 
and had to take the count. 

“1 am not much of a believer in 
jinxes, hoodoos, and other forms of 
bad luck which infest foundries to a 
greater degree than any other form 
of industrial establishments; but I am 
ficc to confess that I came nearer 
tc. believing in their existence then 
than at any other time in a fairly 
extensive foundry career. The cause 
of all the trouble was a brass pump 
plunger 8 inches in diameter and 
about 5 feet long, having a metal 
thickness of 1^4 inches. A number of 
pumps in the plant were equipped 
with the same type plunger and con- 
sequently the job came into the 
foundry several times a year. The 
brass shop in this plant was located 
in part of one of the side bays in 
the iron fCi^dry. It had four pit 
furnaces for melting 
miscellaneous brass 
castings, and one re- 
verberatory furnace 
fired with bituminous 
coal The latter fur- 
nace had a capacity of 
2000 pounds and was 
used for melting fhe 
Mlal for die Uast^ 
furnace tuyeres^ 
which as 
know are - 
posed of practidi- 
ly pure confer. 
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About 1 pound of phosphor-tin was abid- 
ed loHdh 100 poiiiids of copper in fte 
ladte* 

^The plunger casting at first was 
nude from a split pattemi horizon- 
tally in green sandp, The two halves 
of the core were made of dry sand 
in a half core box and pasted. Some- 
times the casting was good and at 
other times while apparently all right 
when leaving the foundry it was con- 
demned in the machine shop after 
the first cut had (been taken off. Skin 
drying then was tried but with in- 
different success and finally the mold 
waa dried in the oven and poured 
on end. This treatment gave satis- 
factory results on several occasions 
and then it was decided the next time 
the job came in to nail the two 
halves of the pattern together and 
mold it on end in a round iron flask, 
the core to be swept up in loam. 

**No special precautions were con- 
sidered necessary on the first cast- 
ing. The mold was parted at the 
bottom and also at a point about 
half way up. An upright runner was 
employed, terminating in a gate at 
the bottom. An additional gate was 
cut at the half way joint to facilitate 
the flow of the metal and keep it 
fluid on its long course into the mold. 
The metal was melted in two cru- 
cibles and afterward dumped into one 
of the iron foundry ladles which then 
was picked up by the crane to pour 
the mold. The top of the mold was 
left open and the square portion 
which formed the top of the casting 
was carried up for about 6 inches to 
serve as a sink head or feeder. The 
casting poured nicely and the metal 
came up into the riser with only a 
slight flutter. It was shaken out next 
day and the core removed. The cast- 
ing was perfectly smooth, the only 
chipping peccssary being required to 
remove the gates; but you should 
have seen it alter the machinist had 
taken a cut off. It was like a honey- 
comb from top to bottom. 

“The blame first was laid on the 
mold which, it was thought had not 
been sufficiently dried. Aether mold 
was made , and dried tho^ghly, but 
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ASSSMBLBO MOLD FOR PUMP PLUNGER— THE 
STRAP ACROSS THE TOP FOR HOLDING THE 
CORE DOWN 18 NOT SHOWN 


the result was the same, lii the next 
one each course of sand was vented 
wdth a large vent wire and fine coke 
laid in a ring at each joint .of the 
flask sections. That did not cure the 
trouble. Then it was decided that the 
trouble lay in the metal and special 
precautions were observed in melting 
it. On one occasion broken glass was 
employed to cover the molten metal 
ip the pot and later, charcoal was 
used for the same purpose but in 
each instance the casting was honey- 
combed and as a consequence, useless. 


When the sUth casting tutiWil 
to ibe a waster I w«it wver 
master mechanic’s office to tender 
resignation. We were on quite friend*^ 
ly terms and under our joint WA' 
cumbency the foundry previously lUufci!: 
established several records of a differ^ " 
ent character from the one about 
which I am telling. He was a> highly 
educated young man from the oorth 
of Ireland and he told me in a pro* 
fane and friendly manner tp keep oi|. 
until I got a good casting. *tt will;, 
be time enough for you to quit whed^ 

1 tell you to,’ said he. 

“1 went back to the foundry anjil 
decided to give the propositioh o^ 
more shot and if the next casting win 
had I was fully determined to fly 
away, resigdation or no i^signatlon; 
Each time the mold had been poured - 
the vent from the core apparently had 
come off freely and my mind had 
been so prejudiced at first with the 
defective mold and later with the 
defective metal theory that the possi- 
bility of the core being at fault had 
not occurred to me. I now exam* 
ined the core and thought 1 saw the , 
nigger in the woodpile. 

*T neglected to state at the begin- 
ning that the casting was closed dt ' 
the bottoni with the exception of one 
l}4-inch hole in the center. The core-'; 
maker, of course, had selected the 
easiest way of making the core and 
l)ad swept it up with loam and sev- 
eral thicknesses of hay rope on a 
piece of 1^-inch pipe. The pipe was 
perforated, it is true, but the gas> 
had to work through such a thickness 
of loam that it did not escape freely 
but caused a constant boiling of the 
metal while the mold was filling.^ 

*T had a new core barrel txoKt^ of 
354-mch pipe, closely perforated with. 
H-inch holes. One end was threaded 
on the inside to receive a perforated 
cast-iron disc. A short piece of 
inch pipe was screwed into the ;dtsc. 
to serve for a core print. One thick-, 
ness of hay rope and one coating oi'-' 
open loam were sufficient to bring ^ 
core to the proper diameter, iMik 
core was used in the next mold that 
was made. I went into the machine 
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shop on the following day to sec what 
the casting looked like in the lathe. 
Those fellows you read about who 
arc rescued just as they arc going 
down for the third and last time had 
nothing on me when I saw that 
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Nhining cylinder whirling around and 
looking like a shaft of rehned gold. 

“'Fhe master mechanic came along 
while I was standing gazing in ad^ 
miration at the work of art. He 
stopped also and said, *Wc1I, Bill, I 
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see you caught the jinx and nailed 
his quivering hide to the- fence,' 

"‘Yes/ I said, ‘but ibelieve me this 
jinx hunting business is no game for 
a man with a weak heart, me for the 
wild African defseif next time.” 


How and Why in Brass Founding 

By Charles Vickers 


Casting Nickel Silver 

fVe are casting nickel silver of com- 
positio}is varying from copper, SO per 
cent; ::inc, 25 per cent; nickel, 25 per 
cent to the lower grades consisting of 
copper^ 55 per cent; nickel, 18 per cent; 

22 per cent; lead, 5 per cent. IVe 
have had fair success, but there appears 
to be some o.ridation and zve zvould 
like to learn of a suitable deoxidiccr to 
promote sound castings. 

Also hozv should the metals he 
charged into the cruciblesf What will 
produce the best results in melting, coke, 
oil, or gas fuel? IV hat type of gates are 
best to use to run the castings? Will 
bottom-pour crucibles produce the best 
results f What is the best skimming de- 
vise to use? Can scrap metals be used? 

^ To make nickel silver, first charge the 
nickel into the bottom of the crucible, 
and place some pca-sizc charcoal on 
top. Then place on this the copper and 
scrap until the crucible is filled. Use 
a deepencr on top of the crucible to get 
all the charge into the crucible while 
cold. After all the metal has been 
charged place a covering of charcoal on 
top and a small handful of borax. Now 
melt, and melt rapidly, there must be iiu 
soaking in the fire; the furnace whether 
coke-fired, oil-fired or gas-fired that will 
melt the most cleanly and quickly is the 
best for the purpose. When the metal 
is melted hot, add the zinc gradually. 
If the alloys are intended for rolling 
purposes, it is not advisable to use all 
scrap metals, as the sheets will crack; 
but rather use at least 50 per cent new 
metals, and while melting, keep the poker 
away, have plenty of heat so the mass 
pf metal will quickly liquify. As a 
deoxidizer use 025 per cent of man- 
ganese copper. 

It is not Dossible to offer suggestions 
regarding the method of gating unless 
the shape of the castings is known. 
Common sense will suggest the gates 
bt' large enough to get the metal into 
the mbld rapidly enough to run the cast- 
ings. Further they Should be disposed 


with a view of preventing the entrance 
of dross, sand and other dirt into thi 
castings. Hottom-pour crucibles will not 
produce the best results, because the 
tube loading to the bottom of the cru- 
cible never reaches .».iifticieiUly near the 
bottom to do any good. Usually, the 
tube terminates half way up the crucible 
side, and is a dehisiou and a snare. 
The small si/e of the Ifule also, makes 
it impossible to pour the molds rapidly 
cnougli, as the metal dribbles out, then 
overflows tlie top if the crucible is 
tipped in an effort to get results. Bot- 
tom-i)our iincibles to be of value, must 
bo made especially to blueprint, in 
which case they glVe excellent results. 

The best skimming device is a common 
piece of band iron, bent to a crook at 
the skimming end, and used by a skilled, 
careful man. 

Nickel Castings Show Pin 
Holes 

IV e zvould like to learn of a method 
of making nickel silver castings come 
solid as the castings we make of this 
alloy frequently are filled zvith pin 
holes. As a source of nickel we use 
spent Ifullets after the lead ijr. run out, 
and mil’ in the following proportions: 
Bullet shells, 26 pounds; cartridge, 303; 
brass, 12 pounds; sine, V/i pounds, and 
lead, 2 pounds. This makes a mixture 
that is zvhite and otherwise satisfactory. 
We use gas coke for melting. 

The Anposition of this metal is 
approximately, copper, 70.30 per cent; 
nickel, 12.52 per cent; zinc, 12.30 per 
cent, and lead, 4.80 per cent. To 100 
pounds add 4 ounces of 30 per cent 
manganese copper as a deoxidizer. If 
this is not available and the castings are 
not intended to withstand pressures 
add one ounce of aluminum per 100 
pounds* of the alloy. In melting the 
alloy use a flux of fluorspar and lime; 
3 parts fluorspar to one part lime, and 
if this makes the flux too fluid decrease 
the fluorspar and increase the lime. 


Cure la Necessary with 
Phosphor Bronze 

IV e ate submitting for inspection a 
fractured section from a l-inch cast 
bar of hr once of the composition foU 
foii'ing' lilei trolytic copper, 90 pounds; 
Stniits tin, 10 pounds; 15 per cent phos- 
phor copper, 6 pounds. The alloy zvas 
made in a coal- fired furnace at a tem- 
perature of approximately 2200 degrees 
Fahr. Chtireoal zvas u.u'J as a cozier- 
i;if/ and the phosphor copper zvas added 
about five minutes before the crucible 
zvas pulUd. The pot then zvas skimmed, 
and to cool it to a temperature of 
about 1850 degrees Fahr,, zvhich was 
coweidcred proper for pouring, a gate 
of the same metal was added. During 
the five or 10 minutes the metal zvas 
being cooled, the surface ii*as left ex- 
posed to the atmosphere. Green-sand 
molds were used. The phosphorus is 
purposely high, as the specifications calls 
for from 0.6 to 0.9 p>'r cent of it. 

The temperature^ zvere taken zvith a 
pyrometer, and tt teas noted that the 
metal after being drawn from the fur- 
nace and skimmed and stirred, read 
about 100 degrees hotter than when 
measured in the furnace. This peculiar- 
ity has been noted on other occasions 
and docs not appear to be due to an 
inaccuracy in the readings. After the 
metal has solidified in the molds, a 
small quantity of tin seems to oose or 
bubble throuifh the top of the gate. 
Is this tin Cwozc*n out of the solution, 
and tf so what is the cause of this? 

Will you kindly advise as to the 
precautions to be taken in order to 
secure a sounder and more uniform 
structure, stating temperatures, proper 
time for adding the phosphorus, ttc.f 
We will thank you for an early con- 
sideration of the matter. 

The composition of this alloy is as 
follows: Copper, 89.71 per cent; tin, 
9.44, per cent; phosphorus, 025 per 
cent. This agrees closely with the 
formula for a bearing alloy givefl by 
A. Philip several years ago before the 
British Institute of Metals. Thh al- 
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loy also follows : Copper, 8970 per 
cVnt; tio, 9.40 per cent; phosphorus, 
078 per cent; total, 99.88 per cent. The 
properties of this alloy are given as 
follows: Tensile strength, 45,248 pounds 
(202 tons) per square inch; elongation, 
12 per cent. 

The alloy is used as* a bearing metal 
because when this amount of phos* * 
phorus is present in an alloy, a com- 
pound of phosphorus and copper is 
formed containing three atoms of cop- 
per to one of phosphorus, or about 
86 per cent copper and 14 per cent 
phosphorus. Anyone who has used 15 
per cent phosphor copper knows this 
compound is hard and brittle; it is scat- 
tered throughout the mass of the al- 
loy as hard nodules upon which the 
bearing may ride, thus the alloy is 

suitable for bearings because it re- 
sists abrasion owing to its hardness. 
Such metal to get a perfectly even 
bearing surface has to be perfectly fit- 
ted to the shaft that revolves in it. It 
will not give and come to a bearing 
like a plastic bronze; if not well fitted 
it will run hot, therefore, it can only 

be used in situations where a perfect 
fitting of bearing to shaft is possible. 
The alloy is one to cause difficulties 
ill foundry work, due to the fact the 
phosphorus is too high for the per- 

centage of tin. An alloy containing 
approximately 10 per cent of tin, is at 
its best when merely a trace of phos- 
phorus is added. Thus 0.10 per cent 

of a 15 per cent phosphor copper 
added to such an alloy will give higher 
physical properties in test bars than 
0.25 per cent phosphor copper and 0.25 
per cent phoshor copper than 0.5 per 
cent phosphor copper, and so on. 
Foundry difficulties arise from the fact 
that when two or more copper hard- 
ening elements, such as tin and phos- 
phorus are present in an alloy of cop- 
per, it becomes necessary to adjust the 
two, so there is room for both, other- 
wise, one will be crowded out as the 
temperature falls. Thus when enough 
phosphorus to form copper phosphide is 
added to an alloy of 10 per cent tin 
a rich alloy of copper-tin-phosphorus 
will be squeezed out the alloy 

has soUdifi^. 

In the case of an alloy consisting 
of copper, 88.55 per cent; tin 11 per 
cent; phosphorus 0.4S per cent, the 
composition of the beajis of metal 
that oozed from the risers was as, fol- 
lows: Copper, 79.13 per cent; tin, 19,99 
per cent ; phosphorus, 0.34 per cent, 
The effect of other impurities is sim- 
ilar. Beads of alloy are squeezed out 
as the casting solidifies, which may 
contain up to 30 per cent tin, with a 
relatively large amount of the im- 
purity. 

In this case, the iample submitted 
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is far from being homogeneous in 
structure. It consists of a mechanical 
mixture of two alloys, one of a cop- 
pery color, the other much lighter. 
Evidently the alloy has split up while 
cooling and the two alloys have inti- 
mately mixed. The question arises 
whether this is the best alloy for the 
purpose If this is decided in the 
affirmative, then it must be cast in 
such a manner that no time is given 
for either the formation of two alloys, 
or for the rich copper-tin constituent 
to liquate. 

The sample submitted is from a bar 
one inch diameter, cast in sand. There 
should be no difficulty in casting such 
bars in graphite molds, which would 
ensure quick chilling and metal of su- 
perior strength and qualities. Varying 
the pouring temperatures and method 
of making the alloy has little influence 
upon the structure of the alloy. The 
present practice is good and difficult 
to improve upon. It is a case of 
cither changing the alloy itself, or the 
method of casting the same. 

Difficulties With Nickel 
Alloy Castings 

fVc have experiem considcrahle 
trouble xvliilc making castings of a 
mixture containing 2U parts nickel; 12 
Parts copper, and 3 Parts phosphor tin. 
When the eastings are turned, wc find 
blow holes. We first run the alloy into 
ingot, then remelt the same for cast- 
iugs. U'e shall be pleased with any 
suggestions you may offer. 

Figured in pcrccntage.s the alloy given 
would consist of nickel, 57.13 per cent; 
copper, 34,30 per cent, and phosphor 
tin, 8..S7 per cent. If the proportions 
have been correctly given this is a 
peculiar alloy. Assuming that the phos- 
phor tin contains 5 per cent phosphorus, 
there would be 0.4285 per cent of this 
element added. With this composition, 
the addition of other deoxidizing ele- 
ments is out of the question. This 
would only complicate the situation as 
the reverse of an improvement could 
be anticipated. If the composition of 
the alloy as figured in percentages is 
correct, and no change can be tolerated 
in the proportions of nickH, copper 
and tin, the best course would be to 
substitute ordinary tin for the phosphor 
tin, thus omitting the phosphorus en- 
tirely. In place ol the phosphorus, add 
1 per cent of manganese copper con- 
taining 30 per cent manganese, thus 
adding 0.3(V per cent manganese. The 
manganese copper should tsdee the place 
of an equal amount of ordinary cop- 
per. If the manganese fails to produce 
sound eastings, omit the phosphorus, 
and shortly before removing the metal 
froiik the furnace add as a deoxidizer. 
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2 ounces of magnesium. Il will' 
advisable to use a phosphorizer to inr / 
troducc the magnesium, and to stir it . 
into the alloy before withdrawing the 
phosphorizer. The following alloy 
very stiff, also white in color. The 
alloy follows; Copper, 65 per cent; 
nickel, 32.2.5 per cent; aluminum, 
per cent; manganese copper, 0.25 per 
cent. 

Crucible Making Deemedt 
Impractical in Shop 

JVe would like to obtain information- 
for making crucibles in order to make 
our own crucibles for melting brass. 

The quality of the day i| important 
in making crucibles. Such a clay as 
Klingenberg is suitable. The clay is 
finely ground, mixed with water and al- 
lowed to stand for 24 hours. To every 
1000 pounds of Klingenberg clay Is 
added 1550 pounds of Ceylon graphite 
and 375 pounds of granular quartz, 
having a grain size of 0.08 inches 
diameter. The graphite and the clay 
mu.st be thoroughly mixed and kneaded, 
then the sand is added. The mixing 
of the various ingredients is exceed- 
ingly important, and when mixed the 
clay is mwle into batches which ar4 < 
stored in cool, damp cellars to gain 
pla.sticity. The clay is then passed 
through a sausage m.ichine. The strings 
are balled up again and are made info 
molds on a potter’s wheel. After 
shaping the crucibles are dried slowly,, 
and finally they are burned in a special* 
kiln. 

The manufacture of crucibles is a 
highly specialized industry. No foundry 
can afford to attempt to make, their 
own, even at present high prices. We 
suggest that « crucibles be purchased 
from the makers, and no attempt be 
made to construct them in a foundry. 

Metal Like Aluminum 

Will you kindly advise us where we 
can obtain a metal that can be hawl^d 
like aluminum; one that has the some 
color, and properties, but which unit 
cost less. Wc make a small can opener 
and find that aluminum makes ah at* 
tractive handle, but the cdst of ihal 
metal is too high. What we want ts 
a cheap alloy zvith a nice appeofosue 
zvhich zvill not require a finish of any 
kind in the way of enamel, etc. 

We would suggest the use of a zinc 
base alloy for the purpose outlined* in 
the query. An alloy of ^nc 84 per 
cent; copper 10 per cent, and aluininain 
4 per cent would be suitable. This al’- 
loy has much the appearance of ahmt- 
mum, takes . a high polish, is hard and 
in every way suitable fdr the . handle, 
such as you have^heen making. 



Electrical Melting Of Alloyg-Xll 

Efficient Operation ia Meaaured by Gintinuity. of Output — More. Power 
Needed Per Ton Melted When Furnace Coola Between Heata— 

Cost Per Kilowatt Hour Lower in Lartfe Inatallationa 

BY H. W. OILLETT 


g FTER selecting a suiUblc type, 
make and size of electric 
brass furnace for the work 
in hand and properly install- 
ing and locating it in the shop, the 
next problem is to operate the furnace 
to best advantage. One feature is prom- 
inent in such operation. Everything that 
tends toward increasing the production 
from a given furnace tends to reduce 
the melting cost per ton. Everything 
that tends to decrease production tends 
to increase the cost. 


Continuous, 24-hour operation is re- 
quired to allow any electric furnace to 
show its maximum efficiency. Probably 
no firm melts brass that cannot do it 
more cheaply in some electric furnace 
than by any other means, if its pro- 
duction can be spread over the whole 
24 hours. Most clcctrjc furnaces will 
produce in 24 hours more than three 
times what they can produce in 9 
hours. In 16 hours they can produce at 
least twice what they can in 9 hours. 


By operating two or th^ec shifts in- 
stead of a single shift, $10,000 worth 
equipment will do the work of $20,- 
000 or $30,000 respectively, and the in- 
terest and depreciation charges per ton 
disappear accordingly. Fortunately, the 
traditions of the wrought brass in- 
dustry favor night work, since the old 
pit fire was not so bad to handle at 
night as in the hotter day time. 

Castings made in simple sand molds, 
such as railroad car bearings, can gen- 
erally be made well on a night shift, 
but as the complexity of a sand mold 
increase^ the disadvantages of night 
molding increases. The difficulties are 
primarily those of illumination which 
can be overcome, and of lack of trained 
foremen and superintendents for night 
work. If the night shift is a steady 
thing instead of merely an irregular 
one when a spasmodic need for pro- 
duction calls for it,. there is no reason 
why the problem of superintendence 
•bottld be insurmountable. At any rate, 
from the point of view of melting, 
cohtlnuotis operation, or at. least two 
8-bour shifts, i$ attractive. Not only 
does tU# k&ttened operating time qnt 
iht interest diarge^ but it lowers the 
poorer cost per ton, and does it in aev- 
etht^Myi. Ffriit, it decreases the idle 
tfWtii wbidi the furnace coola off. 


so that the first heat after an 8-hour 
idle period is faster and takes less power 
than after a 15-hour idle period. In 
this way the extra power required to 
make up for lost heat becomes a smaller 
percentage of the total used and thus, 
the power used per ton is less. 

Moreover, the power that is used 
costs less per kilowatt hour because 
power contracts contain two factors, the 
demand, and the energy charge. The de- 
mand charge is based on the maximum 
load, and is a sort of interest charge 
to pay the central station for setting 
aside part of its generating equipment 
for its customers' use. Obviously, the 
central station needs only half as much 
equipment to supply 300 kilowatts to 
one furnace, whether it is used one, 
two, or three shifts, as to supply 600 
kilowatts to two furnaces at the same 
time. The power factor penalty or 
premium carried by many power con- 
tracts is analogous^, a low power factor 
means that just so much more of tlic 
central station’s generating equipment 
is tied up. 

The other factor, the energy charge, 
pays for coal, labor, deprcciatioi^ tic, 
which vary with the amount of power 
supplied. The more power used, the 
less is charged for each unit of the 
added increment. In other words, one 
gets power cheaper by buying in large 
quantities. Hence, it may happen that 
the cost of power for a single electric 
furnace might be too high to allow that 
furnace to show a saving, while by 
going more completely over to electric 
melting, and installmg several furnaces, 
the cost of power might drop so that 
the battery of furnaces would show a 
saving. This will be made clearer by 
including a computation which the 
writer has' already given elsewhere*. 
Similar ^ints have been brought out 
by Berlin^ for steel furnace operation. 
Suppose there is a maximum demand 
of 300 kilowatts and that the average 
power consumption per ton of metal 
is 335 kilowatt hours per ton on 9-hour 
operation, 275. on 18-faour and 260 on 
24-hour operation ; the total power 
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used per day is then about 2000, 3575 
or 5250 kilowatt hours for the three 
cases figuring 8, 13 and 21 heats a day 
respectively. In a 25-day month this 
means 50,000, 90,000 or 131,000 kilowatt 
hours per month. 

Assume that the plant, before it in- 
stalled its electric furnace equipment, 
had a maximum demand in lights and 
motors of 200 kilowatts, and used 
20,000 kilowatt hours per month for 
those purposes. Taking a concrete case 
where the power contract calls for a 
demand charge of $1.80 per kilowatt 
per month for the first SO kilowatts 
and $1 per kilowatt per month, for all 
over 50 kilowatts, and where the energy 
charge schedule is 2 cents per kilowatt 
hour for the first 2500 kilowatt hours 
per month, 0.8 cent per kilowatt hour 
for the next 35,000 kilowatt hours per 
month; 0.5 cent per kilowatt hour for 
the next 310,000 kilowatt hours per 
month and 0.4 cent per kilowatt hour 
for all over this amount per month. 

The 200 kilowatt hours for lighting 
and motor power cost as follows: 

50 1 $1.90 ~ I 75.00 

190 1 1.00 150.00 

Demand tdiaige ^ $225.00 

2500 X $0.02 » $ 50.00 

17500 I O.OOS r: 140.00 

ISnergy chaigo = $190.00 

Total $415, or 2.075 cents per kilo- 
watt hour used. 

With the 300-kilowatt furnace the 
plant has 500 kilowatts maximum de- 
mand, and 70,000, 111,000, 150.000 kUo- 
watt hours arc used per month on the 
three assumptions. These will be fig- 
ured as follows: 


50 X $1.60 s I 79.00 
450 s 1.00 = 460.00 


DemMMuiga = 9826.00 
Can No. 1 

2,600 s $0.02 = I 60.00 
36,000 s 0.008 =; 280.00 
83,600 s 0.006 ss 102.60 ' 


70.000 A>U1 kilo. . 492.60 loov cbHgt. 
vatt bom 

mod. 626.00 Dmind cbupi. 


|10ir.60 TM4l 
416.00 


Total dafgo for ^oftile 
fWiM poser I 00160 

602.50— total charge 

■■■■ M l.,... ■■ ss1,205, ihowo 

50,000— kilowatt houri'used 

the electric furnace power cost to be 

1.205 cents per kilowatt hour. 
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ln\€^. No. 2 the ^einMd charge, ii 
tte Jpnpie btti .the ettergy is: 


fMO t tO-Ol = I U.W 
ss,ooo X O.OOS K ato-oo 
rt,teo X o.o«e = seise 


U0,000 TMd ut»- 


092.60 Enonqr dia/se. 

625.00 Oeinuid duuvc> 


11217.60 Total eharsp. 

Lam tvaHoui charge for 
llghti and iiolora 416.00 

Total ctaaiga for elaetrlo 
hmaa power $ 602.50 

S02.5C^total charge 

— =r0.89, shows 

91,000— kilowatt hours uded 

the furnace power cost to be 0.89 cent 

per kilowatt hour. 

In case 3 the demand charge i.s also 
the same, hut the energy charge is: 


2.600 1 90.02 =: 
86.000 I 0.008 tr 
113.600 S 0.006 = 

181.000 Total kilo- 
watt hourt 


l.em prerlow ctiiige 
Itghta ond aotoifl 


for 


$ 60.00 

880.00 

667.50 


807.50 Gncrgy charge. 

525.00 Demand chaige. 

11422.60 Total rhaige. 

416.00 


Total charge for dleelrte 
rumaoe power $1007.60 

1007.50->tota] charge 

— - =.0.77, shows 

131,000— kilowatt hours used 

the furnace power cost lo he 0.77 cent 

per kilowatt hour. 

And if, in case 4, the plant had three 
times the furnace installation figured 
previously, and used it 24 hours a day, it 
would have 900 kilowatts furnace de- 
mand (1100 kilowatts total) and 450.000 
kilowatt hours per month furnace en- 
ergy (470,000 total). The charge would 
then be figured: 

50 I $1.50 = $ 75.00 

1,050 I 1.00 - 1050.00 

$U2^ nmand ehaigc 
2.500 I $0.02 =: 50.00 

35.000 S 0.008 = 880.00 

810.000 I 0.00S = 1550.00 

128.500 1 0.004 s 490.00 

470.000 Total k!lo- $2370.00 Mnw rhaigv 

watt houn 

iimd. 1125.00 Demand chofge 


$3495.00 Total charge 

L«i prevlow chaigo for 
11^ and ffloton 415.00 


Total chine for oleetrle 
famaeo power S.^OBO.00 
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3 D 80 JO(Motal charge 

.::^.ttgabow$ 

4501000— kilowatt hours used 

the electric furnace power cost to be 

0,d8 cent per kilowatt hour. * 

The conclusions from these four cases 
are shown in the accompanying Table 
IT. This table illustrates the advantage 
of continuou.s operation of electric fur- 
naces, as well as the benefit derived 
from large installations. The exact fig- 


witt agree not to run its 
naces, for mmple, 
p. m. Decanber to March, or 
4 and 6 p. m. the rest of the yeafg 
power wilt be supplied at 'any other; 
time at a price lower than the regular 
schedule*. Therefore it is well to dscer- 
tain from the central station just what, 
its power schedule will be under varir 
DUS conditions, since it may be possiUe 
to work out an operating schedule to 


TABLE 11 


Figures From Different Operating Conditions 


Case No 

Houn of furnace operation 

Number of fumacea 

Kilowatt hours per ton 

KumiM. power price, eenta per kilowatt hour. 
Coat, dollart per ton for power 


1 

2 

3 

4 

» 

IK 

24 

24 

1 

1 

1 ^ 

$ 

3:i.5 

276 

250 • 

200 

i. 2 or> 

0.89 

0.77 

0.08 

4.04 

2.45 

1.98 

1.70 


ures will vary in each particular case, 
but the ratios will remain approximately 
the same. 

After one electric furnace is in use, 
the installation of more is increasingly 
attractive up to the point where the 
normal production of the shop is elec- 
trically melted. However, on account 
of the initial cost and the tntere.st 
charge, electric furnaces, as a general 
rule should not be provided to handle 
small peaks of pr^uction in excess 
of the normal. A fuel-fired furnace of 
lower initial cost should be utilized for 
this purpose. 

Sometimes the power cost can be re- 
duced in another way. Many central 
stations would be glad to improve their 
load factor, that is, instead of having 
all thdir generating equipment overloaded 
in the rush hours with their peak load, 
and almost idle from midnight to morn- 
ing, they would like to keep 'it at all 
full load all the time. Such stations - 
and each one has a different time of 
the day and year for its heaviest peak 
loads— would be glad to sell off-peak 
power at a material reduction over or- 
dinary power. That is, if the foundry 


fit, at a considerable saving in cost 6t 
power. 

Whether it is possible to operate monfe 
than one shift per day or not^ it is fijlr 
ways important to keep operatifl^g 
ing the entire scheduled time, tw . 
furnace should be kept actually 
ing metal with as short idle per{o4i^ 
for charging and pouring as possibter 
Mechanical charging, where the lumiCft 
design makes it practical, and ra|Ml 
pouring, preferably into a few big ladt^ 
instead of into a lot of small ones, ei« 
pecially when the metal has to be held 
in the furnace waiting for the first . 
ladles to come back from the' other 
end of the foundry, play a large 
in enabling the furnace to do a lot ^of 
work and do it cheaply. 

Mechanical charging in electric ‘ sted 
furnaces is termed by Styri** "an esseh- 
tta! element in the economy of opera- 
tion,” and he suggests a redesign of the 
heroult steel furnace to permit diall- 
ing it mechanically. When the ad^ 


*Cmvm RldMTdi. J. W., aid Croifas. I. L. 
Dlieualon. Triuu. Am. Seetrodmi. Soe., VoL .8$, 
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TABLE I 

Records Of Heats As Run And As lUey Might Have Been Run 


Nmti « Roi As Thw Could Hwt Rno Rwi by CIlMimtini Oilwi 



ChKCBO 

Total time Are on 
bom houn and 

Idle time 
houn 

K.W. 

homo 

K. W. bmn 


Chaiso 

Total tine 
houn 

Are on idletlmo 
houn and houn 

, K.W. 
horn 

R. w. bom 

Rcit 

Ibo. 

Mid mm. 

mfin. 

Mid mitt. 

med 

perlOOIba 

neat 

lbs. 

ajidnln. 

min. and Min. 

wed 

par 100 tta 

1 

497 

2:45 

8KI5 

40 

211 

•42 

1 

625 

2d0 

Idl5 

16 

215 

41 

$ 

m 


1:29 

20 

130 

25 

2 

52.1 

^ 1:40 

1:25 

IS 

130 

25 

3 

627 


1:10 

1:45** 

106 

20 

3 

525 

1:25 

1:10, 

16 

106 

89 

4 

om 

1J5 

\M 

80 

100 

20 

4 

525 

1:20 

1:05 

15 

100 

19 

6 

m 

, IJ6 

1:10 

15 

94 

25 

5 

525 

1:20 

1H>6 

16 

100 





— 



6 

325 

im 

1:05 

15 

100 


tM Mtf MOS 

itm W tooirit hon pw 

6:56 

too. 

3:80 

646 

Af.fO 

Total 

am 

9:16 

7:46 

iiio 

750 

5j 


Afcitio dim 480 hamti bom per too. 
•IWdms sI nd boa frm pnrlouo dip*i im. 
mhi fbr mida 


T 
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▼antics of a high rate of production 
are thoroughly impressed on the furnace 
users, the next odious step, prdieating 
the charge by fuel and finishing the heat 
in the electric furnace, will undoubtedly 
be tried out. Under many conditions 
this would be more trouble than it would 
be worth, but under other conditions 
it should show a marked saving in melt- 
ing cost 

Again, the higher the rate of power 
input, within the limit the refractories 
will stand, the better because of the 
greater production as well as increased 
efficiency secured. Suppose a furnace 
takes 100 kilowatts and loses 35 kilo- 
watts through shell radiation and*e^c- 
trode losses, then 65 kilowatts do useful 
work. If the same furnace is given 
125 kilowatts it may lose IV/z kilowatts 
in shell and electrode losses, but 87^ 
kilowatts do useful work. The furnace 
will do one-third more work in a given 
time at the higher rate. Automatic 
electrode control will maintain a high 
input more steadily than hand control, 
on furnaces where either can be used, 
and thus tends to decrease power con- 
sumption per ton of metal melted as 
well as to lower labor cost. 


Another source of loss in efficiency is 
heating the metal hotter fhan is neces- 
sary. Every degree of needless super- 
heat consumes power and time. Hold- 
ing the metal in the furnace waiting 
for molds can be done in most electric 
furnaces without injury to the metal, 
but the delays thus caused raise power 
consumption, lower output, and increase 
pelting costs. 

The importance of eliminating all pos- 
sible sources of delay can be best illus- 
trated by an actual example. Take the 
run on a small Rennerfelt furnace on 
red brass illustrated in Table I. Any 
type, make, or size furnace on any alloy 
would show the same general condition. 
The results show the elimination of 
delays gives a 25 per cent increase in 
output in an hour less time, at 40 kilo* 
watt hours less per ton. As St. John* 
points ottti an accurate furnace record, 
or log, is of great value in showing the 
amount of avoidable delay and its 
causes. 

For a furnace to stand idle, as when 
waiting for a charge, or to be kept 
holding the metal while waiting for 
molds or for the ladle cranes cuts down 
its production. Such delays will occur, 
but the more often they occur, the far- 
^ther will be the furnace performance 
its maximum. There is, of ct.urse, 
a point where insistence on purely fur- 
n^ efficiency, as differentiated from 
the total effichney of the shop, will re- 
duce its ^ real efficiency, measured in dol- 


•fit. John, E M., CommfrelAl Tnting of Mel 
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lars and cents. But, because the cost 
of electric power and the interest 
charges on a large investment, melting 
costs in electric furnaces show greater 
savings between careful and careless 
operation than do fuel-fired furnaces. 
Therefore electric melting will repay 
careful supervision to keep it near the 
standard. Perhaps the most potent 
method of creating the proper impres- 
sion in the shop and making anything 
that would delay the furnace unpopular, 
is to pay the furnace tender a bonus 
for production which is large enough 
to make him anxious to earn it. 

Records should be kept of furnace 
operations, so that any inefficiency is 
readily noticed. Keeping such records 
is made possible by providing each fur- 
nace with its own kilowatt-hour meter, 
instead of merely having one such meter 
for all the power used in the plant. These 
meters may not be needed on the in- 
duction furnace, which has so steady a 
loacT that heats may be brought out on 
a time schedule. Other furnaces are 
best run on a kilowatt-hour schedule. 
After a few test runs one can make 
ovit a detinite schedule of kilowatt 
hours needed on each heat for any par- 
ticular furnace, with any particular al- 
loy, detinite proportion of ingot, scrap, 
and borings, and any given weight of 
charge. In 9-hour operation the kilo- 
watt hours per heat will be higher in 
the morning and approach or reach a 
lower constant figure at the end of the 
day. 

By adhering to such a schedule and 
running on kilowatt-hour input instead 
of on a time schedule at a supposedly 
constant but actually variable kilowatt 
input, the heats can be brought out with 
astonishjng regularity as to temperature. 
The kilowatt-hour meter is as important 
as the speedometer on a motor car or 
truck. Not all furnace makers supply 
them, but each furnace should have one. 

The efficient operation of an electric 
furnace is in many ways mudi like 
that of a motor truck. The more hours 
a day it is used, the fewer the stops, 
and the more heavily loaded, up to its 
capacity, the lower the cost per ton mile 
for the truck and per ton output for the 
furnace. If gasoline were distinctly 
cheaper wlgi bought in large quantities, 
as power is, the analogy could be car- 
ried still farther. 

Since conditions for most rapid pro- 
duction in electric furnaces are the con- 
ditions for lowest melting cost, it is 
plain that it is the larger firms having 
the most need for production, that are 
in the best position to utilize the ad- 
vantages of the electric furnace as well 
as to finance their high first cdst 

However, the many successful installa- 
tions in rather small foundries indicate 
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that the big companies are not the only 
ones who can save money by electrij 
melting. The small firm that has power 
available at not too high a cost can 
often effect a saving if it chooses a 
suitable type of electric furnace, initaUs 
it properly, and operates it at its maxi- 
mum efficiency. However, if the fur- 
nace is not operated properly it can in 
a good many cases, quite readily lose 
money. Careless operation may easily in- 
crease the total melting cost in a small 
furnace by half over what the furnace 
maker can demonstrate the cost can be 
brought to under ideal operating con- 
ditions. 

Careful operation is important even 
in the largest shops, but there is usually 
so much leeway between melting costs 
in fuel-fired and electric furnaces in 
such shops that the cost sheets still 
look well compared with the old ones. 
In the small jobbing shop that is on 
the border line as to cost of melting by 
fuel and by electricity, careless opera- 
tion is likely to turn a possible saving 
into an actual loss. 

This series of articles has so far been 
based on electric brass furnace condi- 
tions as they are today. The next and 
last article will consider what those con- 
ditions are likely to be in the future. 


Fluorspar Production 

The United States geological survey 
reports, from figures received from 
the principal producers of fluorspar, 
that the total shipments from domes- 
tic mines in 1910 amounted to ap- 
proximately 122,000 short tons valued 
at $3,102,000, as compared with 263,- 
817 tons valued at $5,465,481 in 1918. 
The shipments of gravel spar, the 
grade used principally for flux in the 
manufacture of open-hearth steel, 
amounted in 1919 to about 110,000 
short tons as compared with 236,121 
tons in 1918. The import of fluorspar 
into the United States in 1919 were 
6943 short tons as compared with 
12,572 tons in 1918. 

Plans to Build Foundry 

The Mclrq|g^ark grounds of Prov- 
idence, R. ^ have been purchased 
for the Whitins Machine Works of 
Whitinsville, Mass., and plans are 
being considered for the erection of 
a series of buildings and the estab- 
lishing of a large modern fouhdry 
plant. 

S. H. Cleland recently was ap- 
pointed eastern sales manager with 
temporary offices at IS East Fortieth 
street, New York, for the National 
Engineering Co., Chicago, manufac- 
turer of foundry equipment including 
the Simpson sand mixer. 



FIf. 1— An Imtftllatlon of nrtng fniue grinding noehlnei 

Grinding Manganese Steel 


BY R. M. JOHNSON 


KIr. 2-no8(<up showing tho operator inoRging a Imcket 




H LLOY steels are of unusual 
interest, not only because 
of the large number of dif- 
ferent combinations of prop- 
erties that can be obtained, but also 
because of the increased efficiency of 
these comparatively new steels. Car- 
bon steel is really an alloy steel, but 
when we refer to this class we mean 
steel to which has been added some 
of the less common metals such as 
tungsten, vanadium, molybdenum, 
nickel, manganese, and chromium. 
Possibly not the most important, but 
surely one of the most interesting of 
these, is manganese steel containing 
manganese in quantities from 12 to 

From a recent iesuc of Orita and Orinda, 
publiRhed by Norton Co., Worceitcr, Mail. 


14 per cent. The steel, although dis- 
covered by Rbbert Hadficld in 1886, 
did not come into prominence until 
about 25 years ago. And it was even 
later when its great commercial value 
was realized. Up to the time it was 
discovered, all metals that were hard 
enough to resist abrasive wear were 
so brittle that they could not be used 
for many parts. Chilled iron is very 
hard, but very brittle and comparative- 
ly weak. Hardened tool steel is stiff 
and easily broken under shock. Man- 
ganese steel is hard and also very 
tough. 

This property of toughness with 
hardness is obtained only after the 
manganese steel castings are heat- 


treated. When cast and allowed to 
cool slowly the castings are hard, btyt 
also very brittle. ' After removing from 
the molds the castings are heated and 
quenched in cold water. The resulting 
casting is hard, tough, and so malle* 
able that it can be drawn into wirf» 
rolled, and forged. When in the brittle 
unannealed condition, the risers and 
sprues can be broken off. After an- 
nealing, the casting can not be com- 
mercially machined with any steel tool 
now known, but must be ground. 
If a keyway is to be cut or a hdla» 
tapped, soft .steel inserts are set' in 
the molds and the metal cast around 
them. 

The uses for manganese steel are 
practically without limit. In general 
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FIG. 6— BTATIONABT GRINDING STANDS PROVIDED WITH ADEQGATB BArtlY FKATDRRS PIG. 7— SURFACING CRUSHER 8BQIIENT8 ON A BURPAGB 

GRINDING MACHINE OF THE PLANER TYPE 


where moving parts arc constantly ex- 
posed to gritty dust, manganese steel 
castings give excellent service. Pos- 
sibly an enumeration of some types 
of machinery in the construction of 
which this still is used will be in- 
teresting; crushing and pulverizing 
machinery .for ores, coal, slag, and 
cement; clay working machinery; 
emery mill rolls; buckets, chain, and 
'Sprockets for bucket elevators; corru- 
gated rolls, segments, gears, and pin- 
ions of coal crushers for wire ropeways; 
wearing parts of steam shovels, 
dredges, and ditching machinery; and 
centrifugal pumps. Manganese steel 
is also used for crossings, frogs, 
'switches, and guard rails; for tractor 
links and sprockets; for gears and 
pinions commonly used in steel mills; 
and for safes. 

A typical analysis for manganese 
steel is: Carbon, 1.25 per cent; silicon, 
0.3 per cent; manganese, 12.5 per cent; 
sulphur, 0.02 per cent and less; phos- 
phorus, 0.06 per cent. 

In connection with the use of man- 
ganese steel sheaves an important prop- 


erty is brought to light. Cast-iron 
sheaves require frequent renewal. 
Particles of grit become imbedded in 
the groove, nietal particles work into 
the rope, scoring the groove and in 
time cutting the rope. * It is claimed 
that manganese steel sheaves wear 
smooth and as a result the ropes 
sometimes last 100 per cent longer. 
Because of the increased strength the 
sheaves many times can be made 30 
to 50 per cent lighter in weight. 

Castings Offer Severe Tests 

Grinding manganese steel, either 
snagging or semiptecision is a very 
severe operation. Chisels cannot be 
used for removing the heavy fins And 
burrs from the rough castings. They 
must be broken off with sledge-ham- 
mers before annealing or cut off with 
an oxyhydrogen or oxyacetylcne torch. 
Whichever method is used, the cast- 


ings are very rough and jagged when 
they come to the cleaning room. 

Fig. 1 shows an installation of 
swing frame grinding machines. At- 
tention is called especially to the ex- 
cellent construction of the machines, 
which are rigid, have plenty of power 
and arc suspended from one point 
giving universal movement. The work 
shown is the rough snagging of gold 
dredge buckets, nose pieces for these 
buckets and rock crusher parts. Fig. 
2 .sfhows a close-up view of one of 
the swing frame machines snagging a 
gold dredge bucket. 

Fig 8 shows a ^ X ^ X 9-iach 
wheel mounted on a flexible shaft 
machine, snagging a crane wheel. 

For snagging operations such as 
these, the grinding wheel must be 
free ^ cutting. At best, considering 
heat i.s developed wtheii manganese 
steel is ground, slow cutting wheels 
increase heat and increase the pos- 



course wear faster than the hard 
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which.', -'',)n^#iiwt^ ; -Mlntti ' : 

oonsid^ii^' 

' A cyj^rk»|i Hi^^ih)! used 

fof ..ji^Mtig 'the' 'pefiph'<!t7 t»* 
wheels ;.i« shown >n t^^g. 3. An S x,;2 
X l^fidi .wheel rtiiiotog nt 6500 sur- 
per minute* IS Wd. The 
work wolves at 32 Yevolirtions per 
. minute; . i suHace speed ‘Oi 100 feet 
per lainiiie* A hllet is ground, on 
both sides, of the tread, the n^Jieel being 
fed Straight in; 

Fig. '4 shows another cylindrical 
operation, grinding pipe balls. • The 
wbtel speed is 650D surface' speed per 
minute, work speed 200 surface speed 
per minute, -"feed 0.010 inch, table 
traverse 108 inches per minute. The 
part ground is 11 inches in diameter 
by 6 inches long. This operation is 
very severe on the grinding wheel; 

.. it must cut rapidly or the wheel wear 
is excessive. A 2/d-inch wheel is used. 

A special lathe which can be rigged 
for all kinds of work is shown in Fig- 
5, The picture shows an 8-foot 754- 
inch diameter suction side liner for 
a centrifugal pump being ground with 
Ui X 2 X 14-inch vitrified wheel. A 
work speed of 3Q0 feet per minute is 
used. ^ , 

Fig. id is a specially designed ma- 
chine for surface grinding and is called 
a pit grinding machine. Tt mounts four 
IViXl^x 10-inch wheels. The picture 
shows the maohlne being used for 
grinding the ends of ball mill platc.s 
used in a cement grinding machine. 
The traverse is 144 iiiche* per minute. 

Another surface grinding machine, a 
planer type, is shown in Fig, 7. It is 
being used here for surfacing crusher 
segments. The wheels are 1^4 x 2 x 
lO-inoh. The 'table traverse is 240' 
inches per minute. 

The manufacture of manganese steel 
safes is an interesting process. The 
rough castings are snagged in the 
cleaning ropoti* The door hole in the 
safe . is ^ ground ‘iiteruaHy o--* a lathe, 
w fjg* 9 bhows k specinl lathe used for 
cylb^cklly grinding til||||kfe doors. 
Tfie is ahounO feet per 
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SMld this tr<Hdd0i the profier Und' of 
to. ttS€i,the.best way to nih' the 
tem/. and the moat efficient equipm^t 
fdr making these .gears in quantity pro- 
duction. 

Mix coal dust with your 
facing sand in the proportion of one 
part, of -,coal dust to eight parts of 
sand; that will cause the sand to peel 
off the teeth and leave them clean.' A 
medium coarse grade of sand -is nec- 
essary to make satisfactory gear wheels. 
If fine sand is used it will cause trouble 
in two ways. If it is rammed hard it 
will cause the teeth to buckle and 
scab, and if it is not rammed hard 
enough the teeth on the casting will be 
swelled out of shape. The best method 
of ramming gear teeth is to throw the 
facing sand into the teeth by hand. 
Lay the pattern on the board or plate 
and, before putting on the drag fiask. 
siecure a shovelful of facing sand which 
has been passed through a No. 8 riddle. 
Take one handful of this sand at a 
time and keep throwing it against the 
teeth until all of them are filled. The 
fiask may then be put on and rammer! 
up in the usual way. Whether you 
should adopt a power or hand-ramming 
machine would depend on your antici- 
pated tonnage. Any type of stripping 
plate machine would answer your re- 
(luirements. 

Survey Present Molding 
Sand Figures 

The work done by the United States 
geological survey in connection with 


''B^ports' ' .by , the , . 

'gtmlpgicd" sittyqy" 

tbat‘ ■■;4ii®4,48S-, (4 . 

pound*);" 

produced in 1918. thb, 

some spedal ' grades o$ ntoldMg^ . 

such* as the French ^nd foa 

fine bronze castings 'and of refr^tovyj 

sands from England : for lining' cetfa% 

iron furnaces,' is due to the difficulty; 

of making molders and foundrynm. 

believe that the foreign sandb wI0 ' 

which they are familiar are nq 

than the sands which are found In di^ 

ferent parts of America. 

The output of the states which pro# 
duced 85 per cent of all thg domestic 
molding sand diig in 1918 is given 
the accompanying tabic. * 

During 1918 the steel mills of the 
country were busy on war orders and 
a large ' number of foundries were 
working at top speed. For this prob* 
ably more than for any other reason 
there was a heavy demand for mold* 
ing sand. There was an. increase of 
5 per cent in the production of sand 
of this class over that of 1917, and 
the price per ton received averaged . 
per cent higher. The output was 
4,910,178 short tons, valued at $5,121,8^, 
as compared with 4,660,968 tons, val- 
ued at $4,303,809 in 1917. 

Approximately 60,196,1)00 short tons 
of sand and gravel of all grades wa* 
sold in the United States in 1919, ac- 
cording to preliminary estimates mada 
by L. M. Beach, of the survey. 

This quantity represents* a decrease 
below that sold in 1918 of about 
1,628,000 tons. The value in 1919, how- 
ever, was $.17,819,000, as compared with 


Molding Sand Production In 1918 
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sand and gravel is not confii^ to the 
tabulation , and publication of the 
statistics of production. Information 
conoerning these products is constantly 
being bought and compiled and is fret^ 
ly bMI to iqiy inquirer. An engineet 
in ’N«lt York may .want a grade of 
fey. » M alrtwiii' taiid 'espaeiaily fitted for some 

,., .' 1 , . work there or dsewhere 

andr;*^- aslt what source of supply is 
irtares|,j^to his project The- survey 
piomptly ' puts . h^ in touch with the 
StiB^or iSAns tlmt can bed wpply .him 
saAd in the quantity and of the quality 
be dqdna .for hit Particular work. 


$37,927,07? in 1918, which shows ' thj#;-''. 
the average price had increased. Yllp . 
trend in sand production is shown 
the fcfltoiying summary covering five ^ 
years : 


Tttr 

iais 

laie 

tut 

uu 

lam 




(abort tons) 

S,6S6Ji6 
.4.«0S.6y 
4,960;m 
1910, m 
8,715.000 


ValM 



Producers report thai the demand 
for this material in 1919 was heavy 
but that the produefion was curtailed 
on account of qar shortage. 
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Making the Shop Fit the Product. 

X N THE ordinary manufacturing plant the 
foundry occupies the same relative position 
that the kitchen commands in the home, aqid 
it must be conceded that it usually is con- 
sidered by the owners in much the same light that 
the average man thinks of t)pt essential domestic 
department. He regards it a necessity to be tolerated, 
but something that does not require elaborate furnish- 
ings or modern conveniences. Furthermore, the 
foundry, like the kitchen, is situated as far as pos- 
sible from the front door with all the intervening 
doors carefully closed so that it may not contaminate 
the atmosphere of the other rooms. Its existence is 
admitted but politely ignored as far as possible. 

The owners of a business are constantly on the 
alert to discover and apply new and improved methods 
in finishing their manufactured product, in developing 
and expanding their business according to modern 
standards, and in adopting present day publicity ideas. 
They take a commendable pride in keeping their office 
furniture and routine office work abreast of the times. 
Rarely do they hesitate in .scrapping obsolete machin- 
ery or in building additions to their plant to facilitate 
the production made possible by improved mechanical 
equipment and methods. 

The office and machine shop, corresponding to the 
p.irlor and living room, are furnished and equipped 
according to the style of the times, and in conformity 
with the prestige of the owners; but the foundry — 
the kitchen — is only the foundry and so long as a 
sufficient quantity of castings emerge from its mys- 
terious depths to keep the plant running, no one 
seems to care. Whether the adoption of modem 
methods and appliances would not show gratifying 
results in reduced costs, increa.sed production or both 
is not considered in the average shop. 

Just as the location and equipment of the modem 
kitchen are receiving the attention they deserve, so 
also are manufacturers generally taking a more pro- 
nounced interest in the foundry. The same interest 
is evidenced in both the construction and equipment 
of the modem shop, and an effort is being made in 
most new undertakings to place the foundry on a 
par with the remainder of the plant. 

The great strides made by the foundry industry 
in recent years; the marked advantages' enjoyed by 
the large number of foundries de.signed and built for 
the specific manufacture of a definite product, as 
reflected in the volume of business and in their cost 
.sheets, has influenced many manufacturers to consider 
seriously the erection of new foundries, designed, 
built and equipped in a spe^^ manner to suit their 
particular requir<»ncnts. W(Be it is true that found- 
ries all are alike in their general chara<^ristics, still 
there are so many details in connection with each of 
these operations, depending on the shape, size and 
other characteristics of the desired casting that a type 
of shop and equipment eftrinently suitwle for one 
class of castings would be totally unsuitable for 
another. It is therefore essential that the question 
be given careful consideration to secure the type of 
building and equipment which is best adapted to the 
particular work. Two points in particular constantly 
should be k^t in mind when planning either an entire 
new building and installation, or remodding and rear- 
ranging the equipment in one already existiag,^ The 
first point is to provide a building adequately heated, 
lighted and ventilated and the other is to^o plan the 
work that there will be no duplication. 



Trade Outlook in the Foundry Industry 


• • 


Prices 

Advance 


cloud of prospective advances in freight 
M w \ rates, has a silver lining for the foundryman 
^ J who hopes the increase in revenue received by 
the railroads will enable them to provide suf- 
ficient rolling stock .adequately to meet the needs of 
the country’s industries. Almost anything which prom- 
ises to give adequate shipping facilities would be wel- 
come to the foundries pressed as they are for mate- 
rials. Another .slant to the rate raise is the ultimate 
casting business to be.received by the foundries in sup- 
plying castings for new equipment. 

However, there is the other side of 
increased cost of materials. Pig iron 
is heavily dependent on carriers in 
its manufacture and the cost of its 
production will be materially in- 
creased by hi^er freight rates. It 
also would seem that the southern iron would be at 
a slight disadvantage from the change, as the hauls 
on these grades on the average arc longer than the 
hauls on northern irons. Whatever the future de- 
velopments may show, the present tendency is for an 
increase in the 
price of pig iron 
in nearly all cen- 
t e r 8. In the 
.South some pro- 
ducers continue 
to offer No. 2 
pig iron at the 
former price of 
$42 for delivery 
the last quarter 
of this year and 
the first quarter 
of next. How- 
ever, the majori- 
ty of the producers are quoting $44 for this iron. Iron 
i.s being stocked at the furnaces in this district owing 
to lack of facilities, but every effort is being made to 
maintain production. The eastern pig iron scarcity shows 
no signs of easing and most furnaces are fully booked. 
Current inquiry includes smaller lots for this delivery 
and some for first and even second quarter. Mal- 
leable demand is strong in Chicago but round ton- 
nages cannot be covered in that market and must 
be sought from Ohio producers. A sale of 1000 
tons from an Ohio furnace has been closed for last 
half delivery at furnace, which brings it to about 
$51, Chica^, .with the added haulage charge. 

Pre^^ion of pig iron for July 
sho^^ an improvement of only 
14,000 tons over the June output. 
This small increase in the total still 
permits a drop from the June rate 
of production. The total output for 
was 3,060,626 gross tons, while the tonnage for 
June was 3,046,623 g ross tons. The July produc- 
tion * represents 98,729 tonj per day, or a loss of 
2824 tons fixun the Jiing average of 101,553 tons. 
• Merchant stadcs made 782,596 tons compared with 
769,236 tons jun June, a gain of 13^^ tons. The 
daily average was thus 25,245 tons, which is short of 
the June average of 25,641 tons by 396 tons per 
day. Production of beehive coke increased by 18,O00 
tons . during, the week ending, July .24 The total 
output ot^ coke, estimated on the' basis of railtoad 


Prices of Saw Materials for Foundry Use 

COSSECTED TO AUG. 6 

Iron Scrap 


No. 2 Foiindiy, Vallry $40.00 to 47.00 

No. 2 Southern, Birnlnghani. . . , 42.00 to 44.00 

No. 2 Foundry. (Iilcaito 40.00 

No. 2 Foundry, flilkdeliiltU. . 48.10 to 49.10 

IlAsle, Valley 46.50 

MiUeable, Chleaffo 40.50 

BUlleable. Biiiralo 46.26 

Coke 

ConnellarUlt foundry coke $18.50 to 19.00 

Wide county foundiy coke 19.50 to 21.00 


Heavy melllng steel. Valley.. .$25.50 to 20.2.1 
Heaiy Biellins steel, Pittahurgh . 27.00 to 27.50 
Heavy melting ateel, riilcago.. . 24.50 tfr 25.00 
Httive plate, Chicago 81.50 to 02 00 


Production 

IiicreaM0 


shipments was 381,000 net ton's against 363,000 net 
tons for the week of July 17. This increased produc- 
tion was not felt in tlic consuming centers. Pitts- 
burgh reports a shortage of coke. Quotations m 
prompt foundry coke hold around $19.^, wlule 
even higher prices have been paid in some instances. 
The coke market in Cincinnati is irregular as ti 
result of continued shortage with a heavy buying , 
demand. Mo.st of (he coke sold recently ^at $21. 

Increased cost of coal is bringing up the price of 
by-product coke in the Chicago district. A recent 
advance of $1 per ton seems likely to followed Iw . 
another increase in the near future as the cost of 
production is forced upward. At Birmingham found- 
ry coke is quoted at $12.50, although sales have been ^ 
nmde at $15. Coal car supplies at the {nines are 
slowly increasing and shipments grow. The car sit- ' 
uation for materials other than coal has been helped 
by the action of the interstate commerce commission 
in amending service order No. 9 so that the phrase 
coal cars is to include flat bottom gondola cars with 
sides 1e.ss than 38 inches in height. It is estimated 

that this change 
will release 15,000 
cars for the iron 
and steel, trade. 
The increase in . 
cars promised to 
foundry centers , 
will be of great 
help in many dis- 
tricts in whi^ 
the call for cast- 
ings is still 
strong. However, 
in the Michigan 
and northerrr 

Ohio district the demand for castings is markedly ' 
decreased by the reduction in output of automobiles. 

A slump in the foundry business also is felt in the 
Philadelphia territory where a large pementage of 
the castings made arc for the shipbuilding industry. 
'Ihe work at the shipyards has fallen off considerably 
of late, at least, the number of new vessels being 
started is much smaller than it lias been owin? to the 
completion of government contracts and the lack of 
private initiative. This decrease in shipbuilding not 
only is felt in foundries about Philadelphia but it , 
also affects foundries in different parts of the coun- 
try which have been making marine engine castings. 

So far little business has come to the foundries from 
orders for railroad equipment. 

Although the ferrous metals are little affected by 
the re^t stir-up in Europe, the non ferrous indus- 
try is ronsiderably disturbed by the international sit- 
uation.' This is felt mostly in uncertainty in future 
price developments. Tin fluctuated wjdely with the... 
variations in exchange, but the other metals held 
steady. The other controlling influence in the non-, 
ferrous foundry industry is the slowing of the auto- 
mobile business which is being felt. Prices of 
nonferrous metals based on New York quotations of 
Aug. 5, follow: Coi^r, 18.12V^c to lk25c; lead, 
8.50c;. Straits tin, 49.^ to 49.75c: antimony, 7.25c; 
aluminum No. 12 alloy, producers’ price, 32.00c, and 
open market, .29.00c to 30.50c. Zinc is ^quoted at 
7.80c to 7.85c, St. Louis. 


No. 1 rut, Chlcuo, 

No. 1 cut. Phlliidelphta... 

No. 1 out. BlrmlnKham 

Cir whoeli, Iron. PIttflhiirKh. 
Cm wheeli. Iron (lilraKo...- 
Rallroul mnlloalilr. riikuo.... 
Agricultural mallcalilc. Chicago 


42.00 to 42.50 

88.00 to 42.00 
82.0014)85.00 

42.00 to 4.8.00 
87..50 to 88.00 
.82.00 to 82.50 
31.50 to 82.00 
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Comings and Goings of Foundrynien 




H RMD a. BARENDT, who suc- 
ceetlcrl James A. Murphy as 
foundry superintendent at the 
plant ci£ Owens, Hooven, 
-d^ciitschlcr Co., Hamilton, O., has 
been with the company in the ca- 

pacily of general foundry foreman 

for several years. Previous to joining 
the Hamilton firm he had a wide ex- 
perience in the marine engine field, 
lie served his time with the Amer- 
ican Shipbuilding Co., Cleveland, 
where hew worked for more than 10 
years under such competent marine 
men as the late G. S. Stoney, Elias 
Thomas and Hugh McKenzie. He 
was foreman of the Globe Foundry 
Co., a subsidiary of the American 
.Shipbuilding Co., Cleveland, before ac- 
cc[)ting his position in Hamilton, O. 

Tulward J. Mulvancy lias accepted a 
position with the Standard Engineer- 
ing Works, Ellwood City, Pa. 

Arthur Corbcille has assumed the 
management of the W. L. McCullough 
Foundry Co., of Ypsilanti, Mich. 

P, H. Davis has resigned after 30 
years service as superintendent for the 
Moline Malleable Iron Co., St. 
Chai»rcs, III 

E, A. Walcher has been made works 
manager of the American Steel Found- 
ric.s plant at Granite City, 111., suc- 
ceeding W. C. Hamilton. 

C. M. Campbell wlio until recently was 
metallurgist for the West Steel Castings 
Co., Cleveland, has been made superin- 
tendent for the Pioneer Alloy Products 
Co., of that city. 

Charles H. McKnight, president of 
the Carbon Steel Co. and the Pittsburgh 
Iron & Steel Foundries Co., both of 
Pittsburgh, left recently for a two 
months* trip to Europe. 

Frank F.. Rentz, jjpmiei^y superin- 
tendent of A. Allan & Co., Harrison, 
N. J., has been made superintendent 
for Sheelcr-Hemshcr Co., Philadelphia, 
maker of special alloys. 

Gilbert Murray, formerly connected 
with the Ilfll Pun>p Works and the Mid- 
West Engine Co., has started on his 
new duties as general superintendent 
of the Anderson Foundry & Machine 
Works, Anderson, Ind. 

Albert W, Walker, foreman of the 
foundry department of the Howard & 
Bulough Aiperican Machine Co., Paw- 
tucket, R. I., has recently resigned his 
position to accept a similar ' position 
in Elmira, N. V. 

C. B. Fulton, for seven years with 
the Fawc^us Machine Co., Pittsburgh, 


has been made general superintendent 
of the Aetna Foundry & Machine Co. 
W'arren, O. John H. Rose, formerly 
in the engineering departments of the 
Youngstown Sheet & Tube Co., and the 
Republic Iron & Steel Co., Youngs- 
town, has been made chief engineer. 

A. W. Vale, who until recently has 
been foreman of the pattern shop of 
the R. V. & W. Bolt & Nut Co., Port 
Chester, N. Y., has accepted a position 
with the Bethlehem Shipbuilding Corp., 
Elizabeth Port, N. J, 

A. Robertson, formerly works man- 
ager at the Sharon, Pa^ plant of the 
American Steel Foundries has been 
transferred to Alliance, O., where he 
will be works manager of another plant 
of the same company. Mr. Robcrtscin 
is succeeded by Marshall Post. M. £. 
First, who was works -manager at Al- 
liance, has resigned. 

W. A. Toothill has been appointed 
sales representative for the Dayton, 
O., territory for the Quigley Furnace 
Specialties Co., New York, nianufac- 
lurer of steel and alloy pots and boxes. 
Mr. Toothill was for some • years 
metallurgist with the International Mo- 
tors Co. at the Plainfield and New 
Brunswick, N. J., plants of that com- 
pany. 

Will Mold Fall Meeting 

The fall meeting of the British In- 
stitute of Metals will be held at Bar- 
row-in-Furness, England, Sept. 15 and 
l(i. An extensive program of papers 
dealing with nonferrous metals has 
been prepared. The program includes 
ail official reception^ by the mayor, to- 
gether with visits to a number of in- 
teresting iron and steel works includ- 
ing the following : Messrs. Vickers, 
Ltd.; the Barrow Hematite Steel 
Works; the Barrow Paper Mills; Hod- 
barrow Mines; Millom & Askam 
Hematite Iron Works; North Lons- 
dale Iron & Steel Co. 

Change Meeting Dates df 
Chicago Club 

Meetings of the Cljicago Foundry- 
men's dub during September and .Oc- 
tober will be deferred one week, to the 
third Saturday evening of each months 
instead' of the second Saturday, resum- 
ing the regular schedule the second 
Saturday of November. The new dates 
wilt be Sept. 18 and Oct. 16. 


Choose Name for Societies 
in Affiliation 

Considerations which influenced the 
naming of the Federated American 
Engineering societies are reviewed in 
a bulletin recently issued by the joint 
conference committee of the national 
technical organization. According to 
the statement, the purpose was to 
secure a short title that could readily 
he used. The committee decided that 
the name of the organization should be 
indicative of its character, based on 
the fundamental resolution of the or- 
ganizing conference, that it should 
consist of societies and not of in- 
dividual members. The words "asso- 
ciation," "confederation," "federation," 
and others were suggested and con- 
sidered and all were rejected and 
finally as a compromise the word 
"federated" was unanimously agreed 
upon. As other countries arc looking 
with interest on this movement with 
the probability that there will be 
similar organizations formed in those 
countries, it was felt desirable that 
some distinctive name should be given 
the organization in this country, and 
so the word "American" was adopted. 
It was thought undesirable to use as 
long a name as "Engineering and 
Allied Technical Societies," especially 
in view of the fact that engineering as 
defined in the preamble of the con- 
stitution is an all inclusive word, and 
it was, therefore, decided to use only 
the word "engineering" in the title. 
Hence the name "Federated American 
Engineering Societies." 

Organize Foundry 

Capitalized at $400,000, the Decatur 
Casting Co., with headquarters at 
Hamilton, O., recently was organized 
to engage in the manufacture of gray- 
iron casti^P which are now being 
produced it^ -a plant which the com- 
pany ha.s purchased at Decatur, Tnd. 
Officers of the company are:' Presi- 
dent, S. Rentschler Sr.; vice presi- 
dent, G. A. Rentschler Jr.; secretary 
and treasurer, H, A. Rentschler, and 
general manager, D. McDaniel. . 

The Service Casting Co. recently^ 
has beeti organized at Blanchester, O.," 
by R. B. Huyett and Chas., N. Secrist; 
to specialize Jn small gray-iron cast- 
ings. The foundry KaS been in oper- 
ation since Feb. 1, 1920^ doing con- 
tract work. , / 
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I Obituary 

Erastus Ki«a, who ior, many years 
was . prpminent in^ the malleable iron 
industry at Erie, Pa^f died at the home 
of his daughter in Erie, }uly 18, at 
the age of 81. Mr. Kies first entered 
' the malleable iron industry in tjhe 
early sixties at Toledo and Canton, O., 
and in 1871 became associated with' 
the Jarecki Jlfg, Co., Eric. When the 
Erie 'Malleable Iron Co. wa« organized 
in 1880, Mr. Kies was appointed super- 
intendent. He retired from active 
business in 1913. 

William A. S^hreiber, president, the 
L. Schreiber & Sons Co.. Cincinnati, 
(lied recently at his home in that city. 

Arthur Jerome Eddy, organizer of 
the American Steel Foundry Corp., 
National Turbine Co,, the American 
Linseed Oil Co., and author of Eddy 
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ERASTUS RIBS , 


on tnnU and ComHMttons, 
died in phkago. 

The use of natural gas for the 
production of high teniper^rds is 
never satislaotory without regejiiira- 
tion, and most natural gas users fail 
to rcgeneraite it but work with 
gas and cold air. One difficulty in* 

' making proper regenerators for ntft**.. 
Ural gas is that tremendous volumes , 
of air ' are required for one vokime 
of gas; in the case of producer' 
gas- about equal volumes of gas wd 
air are used, but lor natural gas fully 
six voltiimes of air to, one votuuje of 
gas must be employed. 


One method of salvaging the tin 
from tin plate scrap consists of elec- 
trolyzing the scrap in a soda barth, 
from which spongy tin is thrown 
down on an iron cathode. The tin 
is scraped from the cathodes, washed^ 
dried, melted and cast into Ing^ 


the Foundries Are Doing 

Activities of tKe Iron Steel and Brass Shops 






The Randall Foundry €q., Mldilgan City, Ind.. 
plana to erect a foundry. 00 x 100 feet 
The Oil City llmsa Worka. Beaumont, Tex.. L«i 
planning the erection of a now plant 
The Fisk k Jcncka Foundry Co.. Geneva. Ill,, btia 
piin-hiised the buildlnga now occupied by U. B. Fargo. 

The capital atock of the Herghey Machine k 
Foundry Co.. Lanrnster. Fa., recently waa Inereased 
from $30,000 to $200,000. 

Blda have been taken by the Wanner Blalleable 
Iron Co.. llammoiKl. Ind.. for the erecUon of a 
building, 40 x 00 feet. 

The Superior Sic**! CaHtingt Co., Benton Harbor, 
MU-b., la conatructing ' a malleable Iron foundry, ^$00 
X 300 feet. 

The capital stock of the IduAbiiis Fonodnr Co., 
r.o‘iiebbum. . Va., has been inoreoied from $019,000 
to 11,619,000. 

The FrJtaeU Brass Foundry Co. reeantly purchased 
tlie plant of the International Leather k Belting 
Co., New London, Conn. _ 

The Buckley Foundry Co., 4(ta||19, Masi., hat 
completed plans for the erectlei^wa foundry, 89 
X 100 feet ' • 

the Liberty Vowndiy Co, 1831 Center Line road. 
Pelroit, ibortly wilt start on the ereetkm of an 
addition to lia foundry, 99' s 150 feet. 

Oalnea Bros., Nsbport, B. L, meUl vokeis, bnito 
pwchafled t site of 16,000. aouare feet, on wUch 
they wlU eriet an ta 

ibk Bldoeer^ Brifi Wbfki, IndtampdUi, % 
nattier. wUf build * fiiMndnr, 160 t XBl 

faih ' 

..!l»a *m rmta .cik. 90» 

K. h; imii, Um tmUoq «r <• Hi 

ptaai. ‘so s so feet ' ^ 

^ mm-surnif Brnna Ckt, iSOt Oiaag 
iMt, . aMm. N. I, hm lBfimkA iM nkm 

Bpbaioi^ of an' Mldttisii to. 11$ htoi p. 

bi^ ,65 h xocr foel. ^ g bibg hliiMiod by ilw 


Oavitt Foundry Co., Liberty street, Sprliigeflld. Masn. 

The Pittsburgh Millcable Iron Co., 34 Small 

man strNt, Pittsburgh, has acquired a plant aile, 
120 X 160 feet 

The Uodee-Zlnk Co., Fremont, 0., manufarturer 
of antonobllo eastings, has acquired a site on wlildi 
It plana the erection of a plant, 106 x 130 feet 

The Charles D. llevcnor Co., Buffalo, ha.s ta>eii in* 
'oorporated wtib a capital stock of $100,000, lo 

manufacture mtchineiy, caatlntt, etc., by 11. M. and 
J. H. Frotherinilum and U TUden. 

The New Haven Stove Repair Co., New Haven. 

Conn., baa awarded a eontnet for tlm erection 

of a ndw plant, 24 x 100 feet, with an extension. 
12 X 24 feet 

Foundation work has been completed and Ml the 
eleotrlcal equipment has been purcbaicd fw the 
installation of an eleotrle funaoe at the plant 
of the anclniiatl Steel Castlns Co., Cincinnati. 

Thb Carroll CasUnp Go., Bait Chicago, IihI., 
baa purchased a tract u a Mto on which to build 
a new plant . The eompeny, which la eapltallied 
at $26,000, will tunufheture gray bon caitlngi. 

The .Mbdon Foundry ft Micblm Co., Mlnoe- 
opoHf. L. h Bedard, ■anagor, 8182 BneUtag 
aveniiq. Is buUdlng t fowdiy iBd y h toe toop, 
T4 X 140 fleet # 

The ffouthem Equipment Ch, Laurel, Mtm., cap- 
ttaUttd at $10,000, bu been dmrtered to vana* 
faeturi foundry praduett, by B. i. Coffman and 
i. BL Galhoeo. 

Tba Bldimmid Hill Foondiy Cik. Brooklyn, N. T., 
tti heao mittlaed bf % i, A. Wmiami and J. M, 
0*8be^ IBS Montagna itioet, Brooklyn, to engage' 
to too of .mu and stoel eaitlngs, ate. 

Vho btoldtogi loimeity opentod by the Bhoda 
bfand Mlm Hotm ftoa Co.. VaBey Fal^ R. 1., 
lyi bettis attend Mr an IBm ftogidnr for too dieleea 
Jm, Wsili Cft, 

Mto kiMtoi jrmiatf rwoiih. wm, pimu. 

ip Mbrnt $ hmpr, BB z.160 feet 
' .9fto. Ammtoto Oefbooto Maddnety Cb.. Grand 
iajpUi.' nmwfartiwr of leo madilMi. ate.. 


plana the ercritun of a number of plant addttlopf, 
inrludlng a pattern Rtorage building. 

The Elkhart Foundry ft Machine Co.. Btthmt, tod., 
contemplates the erection of an addition to ttf Pllllt^ 

The Bemert Mfg. Co.. 489 ^AdfUi ilnet. 
Milwaukee, has awarded eontfaeto for the otoetloo 
of a new foundry and machine sliop. 60 X 160 
feet, and 40 x 60 feet. 

The Albion Foundry ft Madiinc Ch.. Albion, Ifleb.. 
baa been Incorporated with a capital stock of $100,- 
000. by Arthur C. Hudnutt and otben, to take Ofir 
the foundry of the Union Steel PtoducU CO. 

The Wertliington Pump ft Madilnmy Colp. too 
atirted work on the conatrucitoo of a near pat- 
tern shop at Its plant In Cudahy, a subOrh of 
Milwaukee. John D. Bird la getieril maoagMr. 

The P. D. Piston Rbig Co., Eau CSabe, Wto.. Is 
a new corporaUon, jnanlsed by C. M. Piatt, 
Edward L. Boas and Jbeepb C. Cidmr, to eogm to 
toe manufacture of piston ringa, He. 

The Aluminum Manufactures. Inc., Cleveland, lilt 
purebaaed a lO-aere lite at Marynflle. Midi., eo 
which it plaiu to build a plant for tot ■MffflyiTtifft 
of aluminum castings and drop fontaga. 

Flra recently damaged toe phot of too MtopiV 
Foundry Co., Bearer Falls, Pa., manutoHurer 
Iron and Heel easllnp. The plant will ba re-^ 
bolIL 

The Itoduatrlal PreduHtoa Englnemlag Po., Day- 
ton, 0., wood and amUl patten makH, plani to 
iBcrsMe ita capital HOek from $10,000 to |S8,000. 
to finance toe enlaagbig of Iti plant 

An addRlon Is being erected to too foundry of 
the ^ Buckeye Foundry ^ ft Mfg. Co., Ovmpeck, ft., 
which It Is expected wOL be rwd for oeogNiuy 
diortly. 

A compMiy h being mganlaed at Benton fltobor, 
Mteh. by 0. R. and W. E. AUerton. of ^tbo ftllai^ 
too Patten Works, Bentoo Bmbor, whUh. HH an- 
bige to toe foundry buetoem. 

The Wktter ft Pratt Ck, 88 Uhlan HraH, Bei- 
toD, manubctimr af boUrni, dom eto., «llh n 
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plant at Watertown, Mam., In Imving plant pre- 
PHn>d for the erci^km of a romidiy. 200 i 330 ttrt. 

Charles McMurphy. fiHmcrly ronnected with the 
l^arotila Car Co., Laeonla. N. II.. with a numbor 

of aatoelatm la erecting a foundry at Conrorjl 
Junction. Mam. 

The Fairbanks Co., 4-10 (ilcnwood avenue. Bing- 
hamton, N*. Y., manufacturer of Iron and brass 

ndvot and other metal prorjucia, hat had plans 
prepared for rebuilding ILi fou|)dfy. 44 x 100 feet. 

Capitalized at $50,000, tlM Buffalo Bnas Caat- 
Mg Corp , Buffalo, recently was Ineorpoiited to 
maiinraeture brass, hronae and otlicr metal eastings, by 
J, and (3. Popp and C. Rosenbergef. 

Plans an being made by the Virginia Inm. Coal 

k Coke Co., Toms Creek, Va., to rebuild Ita foundry, 

machine shop and eanienUT shop, which n>eently aas 
damaged by On. 

Plans iKue been prcfiared for the ereetton of a 

foundry for the John J. KIley Co., Brooklyn, N. Y., 
whlcii operates an Iron and brass foundry on Van 
Brunt strret. 

The capital stock of the Kuckrord Union Foundry 

Co., 1129 Rhfcr street, Rorkfonl, Til., recently was 
increased from $25,000 to $40,000. J. P. Lundell 
Is president of the company. 

Tlic Akron (iear k Rngincering Co.. Akron, 0., has 
under consideration the erection of a new plant. 

The coniiiany In addition to mainifactiiring gears, 
makes rubber machinery, tire cores and molds, L. 

A. Palmer Is president. 

The Hoys Mfg. Co.. Twelfth and Erie streets. 

Erie, Pa., manufacturer of trass and bronze products, 
hat broken growid for the erection of an addition to 
Its plant, 55 x 112 feet. William IT. Foster Is 
president of the enmiMny. 

The Phoenix Foundry Co., Dalloa City, III. will 

open a foundry In the building fonnerlf occupied 
by the Northwestern Stamping Co., ROO Osborne 
street. Burlington. Iowa. Bnucs and aliiumlnum ware 
will be C4st. 

Hie Wlldmon Mfg. Co.. Norristown, Pa., manufae- 
iurer of machinery and parts, contemplates tlie erec- 

tion of a new foundry and plant addition. Lockwood, 
(ireene k Co.. 101 Pork avenue. New York, are 
orrhltects. 

Csiiitallzed at g.'ifl.OOO, the Forest City Foundry 
Co., Rockford, 111., recently was Incorporated to maiiu- 
facturo costings, by Flunk Johnson, Charles Johnson, 

* Clisrlos LataM, Otto Anderson. Carl Knutson and 
otheis. 

Hie Newark, N. J. plant of the Crocker-Wheeler 
Co., Ampere, N. J.. which has been used for the 
production of castings, has been placed on the 
market. Hie foundry comprises olHMit 20,000 square 
feet of floor space. 

The (icriingcr Steel Cost lug Co. and the Clcr- 

llnger Electric Steel Foundry Co., Wimt Allis, Mil- 
waukee. haw been omsolldated under tlie name of 
the Clerllngnr Electric Steel Casting Co. witli a 
eapftsl stock of $500,000. Walter (lerllnger Is 

.merattfy. 

Hi* Nelson Pulley Co., Milwaukee, recently was 
Ineorporated with a capital stock of $25,000, to 
manufacture transmission appUanees, and to operate 
a foundiy and machine shop, pattern shop, etr. 
The hKorpontUin an Joseph E. Tierney, 11 J. 

Hois and Frank J. Jennings* 

M. G. Tennant, former manager of the Obmplr 
Steel Works. Seattle, recently purchased the plant 

of the Malleable Steel k Iron Co., it 1163 Minne- 
apolis street, Tsconia, Washington, and Improfe- 
menu an new being made to the plant, which will 
be operated under the name of the Tennant Steel 
Csstlng Co. 

The Wateriiufy . Farrell Foundry k Mkehlne Co., 
WMeibury, Conn., has hmrcmied Hi capital stock 
^frori'^ $440,000 to $8,500,000. Hie company nann- 
fietures machinery and eastings, Indudliig hydraulic 
equipment, and recently eetabllihed a plant at 
Buffalo, Hie ^company also itartsd the qpiitnio- 
tion of an addition to Ha plant it WMerbnry. 

to bs 43 X 180 feet. * 

By flMvliig HI offices into an adJotidiig boUdliig, 
^ the 'Plymouth Foundry k Maablna Co., Flymouth, 
Wls., haa pined eunsldeiuble spnoa ilikii Is belni 
tamed over to toolfoom siid stoehrooa pvposei, 
Ibr which new equipment* hae been pvdMsed. 


The Keeley Stove Gm. GolumUa, Pa., bu had 
rerlssd plans prepand for ihe eneUnn of a new 
pM. 25 X 30 rest. 

"The Standard MaHeaUa Co., SaneirlUe. 0., bu: 
been Incorporated vltli a capital stock of $100,000. 
to Uke over the plant of the Wfldlg Foundry Co. 
The eompany will spedaHse In the miiiufacture of 
malleable castlnp for radiatocs and. wUl also make 
gray Iron castlnp. Hie officers are: President, Eli 
A. Palmer: vies president, W. M. Bateman, ami 
■eeretaiy-trepurer, A. k Bea. 

Capltalltttlon of the ^JoHed Mkehlne k Mfg. Co.. 
Canirm. 0., recently vis Inarcaited to provide for 
the expansion to the company’s present plant. The 
additional facilities will Include a gray Iron and 
semlatcel foundry, which ' will have a capacity i»r 
from 25 to 50 tong dally. Additional machine tools 
and foundry equipment will tie purchased within the 
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next 90 da>'R, aciwdlng to C. E. Griffith, ' president 
of the company. ^ 

The Non-Fciro Foundry k Pattern Go., Toledo, 0.. 

has acquired the plant of the M. He Mem Black- 
smith, Tool k Maclibie Co., and will operate a 

foundry and pattern shop. The company has In- 
creased its capital stock from $10,000 to $25,000. 
r, A. Gaynor Is manager. 

The Van Brant Mfg. Co., Iloricon, " Wls., maim 
facturer of drUla, |eeders and agricultural Imple- 
ments, plans to increase the rapacity of Its plant 

by the erection of a foundry addition. 80 x 200 

feet: a forge olioii addition, .50 ' x 90 feet; a 
steel storage building, 40 x 150 feet and a dry 
kiln addition, 30 x 90 feet. It also plana to 
creel a steam gemraling plant addition, 60 x 60 
feet. Fred H. Ulaussrn l.s prsaldcnt and geneni 

manager. « 


New Trade Publications 


TRUCKS.— Tho Available Truck Co., Chicago, has 
published a folder In whirti the spcelfleatliHis, etc., 
of trarJis which .It manufactures are given. The 
leaflet also contains ti.*ie drawings of the truck. 

REFRIGERATING PLANT.— Refrigerating plants 
designed for household servieef, are described and 
Illustrated In a booklet recently Issued by the 
Norwalk Iron Wurka Co., Bouth Norwalk, Conn. 

CHAIN BLOCKS AND TROLLEYS.— Hie* Yale k 
Towne Mfg. Co., Stamford, Conn., has lisued an 
Illustrated booklet in wblcb the me of chain blocks 
and trolleya In maehlDa shops, is shown by a num- 
ber, of illmtratloos. 

ELECTRODES.— Hm Aeheson Graphite Co., Niagara 
Falls, N. Y.. Is clreulatlng a leaflet in wblefa at- 
tention Is called to 'electrodes which It maaufaciuiea. 
The bulletin Is a reprint of on advertisement which 
was pubUebed In a recent Issue of Chtmical A 
Metallurgical Bnginectmg, 

FOUNDRY EQUIPMENT.— Molding macbliios. both 
hand and air power. Jolt stripping plate machines, 
core machines, lifting dovlceoi piston maclilnes, 
pouring devices, and other foundry equipment are 
described and illustrated In a 4-page folder being 
circulated by the Arcade Mfg. Co., Freeport. 111. 

DOOR OPERATOR.— The Loob- Walters Co.. Cleve- 
land, Is clreulatlng a 4-page folder In which it 
describca and tllustratea an automatic door oporator 
for use In factories, warehouses, ganges. etc., where 
opening and closing of large doom manually baa 
been difficult. Hie device deiertbed is operated 
by air. Details are given. 

ELEVATOR CONTROLLERS.— Hift Cutler-Bsmmer 
Mfg. Co.. Milwaukee, has publlEied n 24-gigo Ulus- 
tnted booklet In whldi eontroUem for dectrle 
elevators m described and lllustiated. Ibo book- 
let points out the salient featurea of the con- 
trollem and gives full details, as to design, con- 
stuctloQ and operaUon. 

BELT JOINING.— The Crescent Belt Fastener 
Co.( 881 Fourth avenue. New York, recently 
baa Isiued a booklet tleKC^Ubiiqf the application 
of Us (kCXv, IIiIk booklet, entitled Hodem, 
ScientHUi Mrthoda at Hrlt Joining, fontnlns 
tical information on up-kcep and eaH* to asout^ 
the beat service from power bgltni 

SAND BUST APPARATUS.— Hie injector sand 
blast appamtui is "described and fUuitrated in a" 
booklet beliM clreulited by J. M. Betton, New 
York. Hila appaHMua is adaptable f« uia with 
high or low premn and may be imed for dead- 
ing caatii«a of all kinds, metall fi^ maddnlnt. 
removing paint, nut, - etc. The baoklet • gtrei 
deUUi *10 to eonitnioUin and oPMitUft 

VENHUTING FANS.-Aa llMitratod booklet has 
been lisued by thi Buffalo FUge BliflOlo. 
in Phlcb ceneldal fhni for me hi ordtbaiy hsaftflil 
and ventilating pnetlce are described and Rlui- 
tntod. Hill fan Is of tbe multlbl«||s type, basing 
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blades of single curvature conforming to the sur- 
face of the cone. Full descrlplions of the various 

parts of the fan are given, and tin- booklet also 
contains tables of perfonnaiiccM which should be 
of aid to engineers and architects In making fan 
selections. 

PNEU.MATIC TOOLS. • A 124-|tuge illustrated cata- 
log Is Ivelng circulated by the Keller Pneumatic 

Tool Co., Grand Haven. Mich , In which pneumatic 
rh cling, chipping, calking, flne-beuding and scal- 
ing hammers; pneumatic dolly liars, Isilders-on, Jam 

riveters, rivet busters and sand rummers, aa well 
as pneumatic valvelcss and corllss valve piston 

drills, wood boring machines, grlndcra and various 

accessories and parts of pneiunatlc tools are de- 
scribed and Illustrated, The booklet gives speci- 

ncutlons and oUier data. 

PIPE \VKI.I)lNU.--Tl)o Metal ft Hicrmlt Coip., 
New York, lias issued and will distribute on requret 
the third edition of Its pl|>e welding pamphlet 
No. HI. Hie new pamplilot dcscribea and Ulm- 
trates hi detail how thermit pipe welds are made 
and contains reports on tensile strength and 
vibration tests of pipe »»ids conducU^d by Stevens 

Institute. One of the fenturcs of the new 
pamphlet not puhllKlied in former editions la a 
chart showing the comparative ^oost of a welded 
pipe With the cost of installing compression 

flanges with bolts and gaskets and of Installing 
.ftlhows with flanged connections. The new edition 

contains an account of a lO-year pipe test 
at West Albany,. N. Y., during which 700 feet 
of 4-lncli extra heavy welded pipe, which con- 
nected^ a power house of the New York Central 

Lines witHi a boiler house, was constantly sub- 
jected to a hydraulic pressure of 1500 lbs. to the 
square, Inch. ' 

liOTARY PQW^^ BLOWERS.— A second edition 
of its catolo(^V rotary positive blowen has lust 
been issued by the P. 11. ft F. M. Roots Co.. 
Connersvllle, Ind., )8 pages printed on floe stock, 

covered with heavy emboiied paper. As In tbe flrat 
edition apaee formerly ghren to engravings of blower 
Inktallatlona has been used for engineering data. 
These data are full and designed' to ghre users of 
blowers full taiformotlon when ordering eqiitpiiient to 
match . their #>noed8. Clear explanation la made of the 
uptfitUig prinelple of the blower, with dlagnma and 
tbe ' catalog then paasee to deserlpiloai of the 
Tftrloiii iPflei of blewere and their parts, as- well 
ar tht fhnterlilB of whliii they art eanaCruBtod. 

nalftolM irt 'tbo aevent types are pteaenteil Full 
invtnirtjim. rlUufktatad by a table of alaes, are 
^ ghan f« islaetlon of a rouniby blower, for th$ie 
ured In conoeetldi wRb oR 'and gaa finsnaa and atacl 
eMwerten. Pidi< explaBatlon ia madp of epupUnga 
antf tales. Graphs. Biaka It '' easy to detanifoe air 
velddtllNi,^ htpe Mctloii and flow thraudb orlflei. 
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Ancient Bronze Baffles Founders 

Chinese War Drum Cast at the Beginning of the Christian Era Is 
a Molding Enigma — Modern Cylinder Shops Would 
Have Trouble Duplicating This Relic 


a LMOST two thoii.saiul years ago, an un- 
known Chinese artist and fonjidrynia:i 
produced a casting which today 
probably could not be duplicated 
nor even imitated with success. Work- 
ing with priinitivo. instVuments, no 
doubt with the crudest of niechanicnl 
devices and melting his metal in an 
open-dame, charcoal furnace, this 
ancient foundry man produced a 
work which is as inscrutable as 
the character of the millions who 
throng the Celestial Empire. That 
feeling of pleasure which appreci- 
ates symmetry in all thiijg.s, can- 
not hut react to the beauty of this 
casting w-hicli forms one of the 
most prized exhibits at the , Cleve- 
land Museum of Art. Worcester R. 

Warner, scientist, engineer ai^d ona of 
the world's foremost manufacturers of;’ 
astronomical and precision instrument's,^' 
was the donor of the casting to the 
Cleveland museum. Mr, Warner, who js 
himself an authority on Chines^ aijt,. was 
attracted by the beauty of the casting, and 
not until it was in his possessfon did ha 
appreciate the value ofA^^iece as ai). 
example of the work ofa^bnt* 
foundrymen.' . The casting is a ‘ 

Chinese war drum, of a peculiar-^ 
form, which frdm a compari- 
son with one or two other 
drums in this country ai)d^, im 
China, seems to have been chan:- - 
actertistic of a certain distrief^ . 
in , the aoutheastej-n portion 
the country. The. drum Ib 
cuter ia foi^ wiUi a Jat lli,* 
which extends beyond the sides . 
as may be • noted from the ^1- , 
illustrations, The sides are tiiinti [ 
and shaped in i>gr%cefal . con- - 
tour, with a convex or bntK>,J 
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iiiK araa iinmediaiily bciiralh the lop, and with 
two concave portions meeting in a sharp V* 
•liaped ridge extending arouqd the cir- 
cumference at about a third of the 
distance from the bottom. The lower 
edge is beaded to a tliickness about 
t wice as great as the shell or sides. 
The top is decorated by a scries of 
18 concentric .circles, repeating at 
irregular intervals designs com- 
po.sed of small characters. These 
figures are in relief and stand 
out strongly. The center 
is a circular boss witfi'* radiattng* 
ray.s in relief. The boss doubtless 
was the point where the drum was 
si ruck in sounding. Around the 
outer circumference, spaced at equal 
distance are conventionalized frogs, 
each alternate one bearing a smaller 
frog upon its back. The outer sut^ace 
of the shell is ornamented in a shi^r 
manner with parallel rings fortned o|b the 
same design.s usedjn the head, and with 
the double linc.s separating the diflferent 
rings. On opposite sides two pairs of 
loops arc attached, apparently for,. ^ 
purpose of forming supports, by which 
cords were attached to swing 
the drum with the flat sur- 
face upward. J. Arthur Mac- 
Lean, curator of Oriental art 
^ at the museum, ascribes this 
casting- to the people of the 
Szechman ^ovince in south- 
eastern China, and states 
various^ undisputed cvidcn'ces 
place its origin at «omc time irt 
the Han dynasty. Ithich em- 
braced the years from 202 
B. C. to 220 A. D, A duti- 
.ilar bi,it smaller drum, 
scribedMii p work on Chinese 
art publish^ by the Victoria 
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and Albert Museum, bears the in- 
scription bcf^inniiiK : *‘Madc on 
the fifteenth day of the eighth 
month of the fourth year (A. | 

1). 199) of the period of Chicn 
An.*’ The same description 
Staten that the war drums were 
known as (.'hU’ko Ku, or Chu-ko’s 
drums after the famous Chinese 
general, Chu-Kn Liang, who in- 
vaded the Shan country early in 
the third century, one of the drums 
Mill being preserved in his own an 
i:cslral temple in the province of 
S/echuan. The history, and proliahly 
early service of the casting i*. known only 
through comparison with similai 
which have been inscribed, or which 
through recorded data may be traced (Losku* ok onk of TMK TWO 
back to tbe ancient era when the bronze l.ooi»s - Fl'LL 8IZK 


TWO DlAMKTIiirALLY OPPOSITK PARTINU 
LINKS ARK APPARENT IN THE BIDKH 

tances between the frogs, and di- 
rectly over the sides of the 
drum. It is probable that a 
concentric row of risers was 
placed nearer the center or that 
the center boss may have been 
carried ni) through the cope. 
Some irregularities at intervals 
nearer the center seem to support 
this assumption. These latter arc 
also concentric with the drum-head 
boas. The lost wax process may 
have been used in molding the drum. 
This theory would explain the regulari- 
ty and precision of the decorative fig- 
However, if this method had been 
used, and the entire design made in the wax it 
probable that the small decorative 
PAIRS OF motifs would have appeared depressed 
in the surface of the casting instead 


from which it was made was incited and 
oast. The physical aspects of the cast- 
ing, that at once impress every foundry- 
man present even more of an interest- 
ing mystery than its origin and history. 
The size, and extremely light section, 
coupled with the relief work in or- 
namentation and the attached devices 
cm the top and side.s, make the cast- 
ing one which would he exceedingly 
difficult if not impossible to duplicate. 

The flat drum-heat measure.s 2 feet 
inches in dtameter; the height, 
measured from the bottom, or open 
end to the edge is 1 foot, inches; 
the’ diameter at the lower edge is 2 
feet, 9^ mches; and the circumference 
around the depression -which fdrms 
the smallest section, imm<fdiately be- 
neath the loops, is 7 feet, 10 inches. 
It thus may be seen that the drum is 
large compared with the average pres- 
ent day art bronze, 4 uch as vases, urns 


iiiul hollow-ware vessels of a similar 
iialnre. Yet, the average thickness of 
I he sides and head is about inch, 
and is uniform throughout as to 
prompt the greatest admiration from 
modern foinulrymen. It weighs only 128 
pounds. 

I'o th^* artist and antiquarian famil-' 
iar witW ancient examples of oriental 
workmanship, the beauty and precision 
of the casting is readily apparent, and 
111 no way surprising. The sign.s by 
which molders may atialyzc the way 
in which a cp.sting was formed in the 
sand, are contradictory, and no positive 
evidences apparently are available to 
prove what combination of operations 
was employed. 

It may be established that the drum 
was poured with the flat head upper- 
most. The marks of 30 sprues, plain- 
ly are evident, spaced at equal dis- 


of standing out in relief as they do. 

It is. not beyond belief that a cylin- 
drical core was swept about a spindle 
.and molded to the contour of the drum. 
The core then may have been coated 
with wax to desired thickness and 
a drag, vertically, set around it. 

This after ramming probably was 
swept . level with the top of the core. 
Then a thin flat pattern of the top. 
carrying the rays emanating from the 
spindle, was set on the cope, rammed 
and the sprues made. The pattern was 
lifted with the cope. The cope then 
was turned over aiid the pattern drawn, 
^he wax over the sides of the core 
wah melted and allowed to run out. 
Thd halves of the drag were drawn 
bitek horizontally on the plate, lifted 
to one side, and probably again set 
up with a spindle or rotating shaft ver- 
tically locat^ at the center. A marker 
or templet rotating on this shaft prob* 
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ably was used to scratch the horizontal 
rings which space off the different de* 
signs on the sides of the drum. The 
halves then doubtless wore phneed with 
the nmer surface upward, and the 
dilferent designs, carried on some sort 
of block were stamped at intervals as 
they appear on the surface. 

The designs upon the top probably 

wf*re made in a similar iiianntrr, the 
concentric rings being scratched in the 
surface and the small characters 

stamped with the repeated pressure 

within the rings. 

This theory of the method of mold- 
ing has many evidtMices to sux>port it, 
but nevcrthclcs.s is weakened by some 

characteristics and practical considera- 
tions that seem hard to answer. The 
lost wax process alone could supply 
the exceedingly thin sixtion of the 
sides, as it is almost unbelievable that the 
two halves of the drag could have 
been molded against the core, after a 
parting material had been applied, then 
drawn away, finished and put hack with 
a spacer between the two halves. The 
even thickness, which from close ob- 
servation does not vary by iii inch 

over the entire circumference, precludes 
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other in the sides, prove beyond ques- 
tion that the two halve.s were drawn 
back and again replaced. 

That the horizontal rings, and those 
which .separate the different circles . of 
figures on the top, were scratched into 
the surface is practically proved by 
close examinatiot\. Traces of slight ir- 
regularities, and the variation in the 
weight and thickness of the lines point 
to this assumption as correct. 

That the small decorative figures 
were stamped in. is .shown by llv'ir 
irregularity of outline and the uneven 
spacing which might be expected were 
they applied in this manner. Further, 
the patterns often werlie the lines, 
and lend to prove that they were 
stamped in the mold after the lines 
had been made. Granting this theory, 
it is dinicult to conceive of the pa- 
tience which would apply these small 
stamps to the surface a sufficient lumi- 
bcT of time.s to make the thousands 
of impressions. On the top of the 
drum alone there ara probably 5000 itis- 
tinct marks which must have been 
made in this manner, and the sidis 
doubtless carry many more. It would 


i . 669 ' 

be interesting J;o know exactly how 
the molder maintained a surface whtek 
would take the impression - of his 
stamping tool, or type as it was in 
reality, and whether after the desigti 
had been finished, the mold was baked 
or dried. Some traces of the molding 
sand remain within the drum, under 
a surface of soil or dust of more gc- 
cent origin. The molding sand is iin- 
pal])ahly liig^. In fact it seems to the- 
touch to be as light as modern part- . 
ing dust. 1'he color indicates a clay 
texture, although the sand does not 
leave a deposit of this material when 
nibbed between the fingers. 

The hnips on the sides, and llic 
frogs which oniaineiit the top have 
the appearance of having* been past 
on. Ill this event, they probably were 
contained in small cores which were 
set into the center of the two drag 
sides, and in the cope after it was fin- 
ished. This theory is sustained by the 
smooihed areas about each of the de- 
vices mentioned* which might have been 
made by the' molder smoothing over 
a joint which was made when the 
core w.is set into the surface of the 
mold. If the projecting pieces had been 
hurnecl on, after the drum was 
made, it i.s not likely that 
the area from which 
the relief wch 
had been 
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erased would have been so tar^e. The 
closeup of the loop, shown on page '668, 
aKo iiuliaitcs that tluTi w^n* Jines 
whicli havr hriMi made when the 

metal sons'll i to lollovv the joiiU made 
b> the recessed core. In further iiroof 
ot the cast-in explanation, sohic traces 
of the same molding sand found in- 
side the drum has been injted clinging 
to the under side of the frogs. How- 
ever, the loops at the sides arc clean, 
and show evidences of having been 
used to siipp<irl ihc weight of the 
drum. 

As was statcrl, the method of mold- 
ing is open to dispute. Several foiind- 
rymen of wide experience who have 
examined the relic slate that to take 
the two halves of the mohl apart and 
return them again to their places sur- 
rounding the core would be beyond 
possdnlily with ancient rigging. They 
point out flial to <lo this woultj re- 
quire exact machining of the joints « 
where the two halves came together, 
and also of the supporting plate. Any 
slight tilling of either half from the 
exact jierpendicular would have caused 
the metal of the sides to have been 
pinched off or to have been thicker 
than desircHl. It indeed is difiicult tf) 
conceive Imw the two parts were 
brought together to give an exact thick- 
ness tlinntghout the entire cirenmfer- 
eiire. Yet the Chinese invented the 
first astronomical inslrtmients, several 
hnndiid years before they w’cre con- 
ceived in European minds, and the per- 
fection of their execution made some 
•of them serviceable from the early 
thirteenth century until they were dis- 
mantled and stolen by the Germans dur- 
ing the Hoxor uprising. 

A few observations by John C. Fer- 
guson, pnbli.shed by the Smithsonian 
institution arc apropos. He states: 

“In casting vc.ssels, the ancients 
(Chinese) used wax fqr ihcir models 
or patterns, and the lines were thin 
like hairs — even, regular and distinct. 
The character.s were rounding like the 
surface of inverted tiles. They were 
not deep or bold and both large and 
small characters had the same dei)th. 
They were clear and distinct, without 
any blurs. Such castings of carefully 
chosen bronze were excellent. They 
littd three characteristics : First, they 
had no marks of sand granules; second, 
the workmanship was wonderful; and 
third, there was no sparing of labor. 
They were not made overnight. ♦ • * 

“The sound given out by ancient 
bronzes is dear, while tliat of modern 
pieces is cgnfusM and noisy.** 

Tn a book by Charles Bushnell, fiub- 
lishcd by Victoria and Albert Mu- 
seum, the composilioii of bronzes dur^ 
itw the Chou dynasty (B. C. 1122^ to 
249) is given from a translation of 
the K*ac Kting CKi^ a contemporary 


work on the industries of the period. 
It is stated that during that most re- 
niiilc periud a .succession of six alloys 
wa.s usrd, in which the proportion id 
Jin gradually was increased from one 
to live, lu one to one with copper. 
The les'icr met.'ils in the alloys are nut 
given, as they probably existed as un- 
known impuriiies in the two main con- 
.stiliunts. The alloy with five parts 
of copper to one of tin was used in 
the fabrication of bells, caldrons and 
gong.s; .sacrificial vessels and utensils 
and other cast hollow ware. 

A careful anaivsis of the ‘metal in 
the war drum at the Cleveland miiseiim 
was made for Xhk Foit.shhy, ilirough 
the courtesy of Mr. MaeT^ean of the 
ninseuin and tlie donor of the casting, 
Worcester R. Warner. Filing.^ were 
taken at points which did not mar the 
surface. Thi.s analysis showed the fol- 
lowing composition : 

Per cent 


r«i»i'pr 74 .trt 

trail 16.80 

iron l-l 

Aluminum 01 

Antimony 08 

SSlnc ! tmre 

Tin 8 57 


The high lead content is remarkable. 
The alloy is practically a bearing 
metal with hi per cent tin and ^20 per 
cent ' lead added. Although the drum 
antidates all knowledge of aluminum, 
the metal is present and doubtless had 
its influence upon the properties. 

It may be noted from the accomiwny- 
ing illustrations that the drum has 
three breaks in the surface of the 
sides. None of these is an imperfec- 
tion in the ca.stiiig, and each bears evi- 
dence of having been caused by rough 
liandling at some time during the cen- 
turies which have dragged by since 
the casting was poured. The long 
break, which in the view of Ihc in- 
terior is shown to have been mended, 
occurred before the casting reached 
America, as i^ evidenced by the process 
employed in its repair. Small holes 
were drilled opposite each other on the 
two sides of the break. These were 
carried only part way through the .shell. 
.Sharp staples made of tin, or some 
other white metal of similar texture and 
hardness, were applied with the sharp 
ends set into the drilled recessc.s. 
These s®ples then were tapped down 
flu.sh with the shell, and tended to hold 
the break together. It is said that a 
similar mode of repair is employed in 
mending broken pottery which is re- 
ceived from China. 

The Shea Bronze Casting Co. 232 
Fifth street, Bridgeport, Conn.,^ is com- 
pleting a new foundry and desires to 
purchase a small core oven, 12 x 18 
and 11 X 14 iron or steel "Itesks, a 
fumbling barret, sprue cutter, motor 
driven grinder, small tools and supplies. 


Ladle Additions for , 
Softening Iron 

Question . — In pouring off big heats of 
hard iron for grates, brake shoes, bear- 
ing ribs, etc., the iron from the latter 
part of the heat comes down dull. 

We have been iijung the same amount of 
coke for the hard iron as for machinery 
iron mixuires. Could we use any chim- 
iral in the ladle to increase the tem- 
perature of the iron and soften it? 

yluswcr . — Wc would not recommend 
that you put anything in the ladle to 

increase the tcinper.atnrc of the iron. 
High enough heat should be obtained 

by proper melting and wc recommend 
that you use more coke between the 

charges. This will give you hotter 
iron. Hard iron with its low silicon 
and high sulplnir nni.st be ■mrllcd at a 
higher temperature than 'machinery iron. 

Should yon ilesire to soften the iron 
by ladle additions, it could be done 
by adding a small amount of 50 per 
cent fern)silicon and four to six pounds 
of 80 tier cent fiTromangancse to a 
ton of niital. Those alloys should be 
thrown into the ladle while the stream 
of iron i.s running into it from the 
cupola. The amount of fcrrosilicon 
to use will depend upon the amount 
of silicon in the iron, but it is Traprac- 
tical to add much silicon in this way, 
A large amount cools the iron and as 
ferrosijicon is lighter than iron it has 
a tendency to float to the top and not 
melt. We believe a better way to soften 
the iron would be to use a small amount 
of ferrosilicon on the charge in the 
cupola. The amount to add could be 
judged from the percentage of silicon 
in the mixture and then figuring the 
increase to be gained by the fcrrosilicon 
addition. This would be done as fol- 
lows ; 


Requ^B Literature on 
Foundry Equipment 


The Kokomo Malleable Iron Co., 


Kokomo, Ind., thgpugh W. C. Mc- 
Coy, stater that it is planning to en- 
large its plants for the production 
of rnglleabie castings, and that, al- 


though it is fully , covered on roost 
of its machinery needs, the company 
would be pleased . to receive literature 
on a gnera! line of foundry e^ip- 
xneut , The proposed, plant will be of 
the latest type coi^tniGtion. add it 
is expected to he readyi-^/lbr dbeiipkn 


by the end of the year. 



Cupola Practice Is Not Consisteiit^ 

The Seemingly Inevitable Coke Shortage May Prove a Bleasing in . 

Diaguiae if It Forces Foundry Owners to Cut 
Down Their Coke Ratio 


BY PAT DWYER 


X T IS common knowledge among 
those engaged in the iron 
and steel industry that the 
coke production in the United 
States for 1920 will fall behind that 
for 1919 by probably 25 per rent. The 
production for 1919 showed a decrease of 
11,651,000 tons from that of 1918 or 
from 56,472,000 tons to 44,821,000 tons, 
and conditions in general were more 
favorable in 1919 than they have been 
so far this year. 

A discussion of the reasons for this 
shortage can be of no practical value 
alone inasmuch as wc are confronted 
by a condition and not a theory and all 
the discussion in the world would not 
increa.<:e the present years production of 
coke. The only value such a discussion 
can have at this time is to help foundry^ 
men realize that ihei'e actually IS a 
shortage of coke and that the shortage 
will be more acute as the year advances. 
Many, of course arc aware of the serious 
situation, but it is doubtful if they arc 
doing all that they can to conserve the 
fuel supply or taking any steps wheret»y 
their cupolas may be operated at a bet- 
ter coke to iron ratio. While it is true 
that no foundryman wastes coke wil- 
fully or knowingly, still no one familiar 
with cupola practice will deny there is 


considerably ‘more coke used than^* is 
necessary for the operation of the cupola. 

Di.sturbed conditions in the iron and 
steel and railroad industry during the 
past year have been the principal under- 
lying reasons for the low eoke output 
this year. Considering the vast volume 
scope of the iron and steel business it is 
only natural that cancellation of war 
contracts, readjustments of prices and 
new credit arrangements, should first 
he felt at the source or fountain head, 
the l)la.st furnace. The number of stacks 
out of blast materially affected the oper- 
ations of the coke oven plants since the 
two are so closely linked together that 
what affecks one is reflected in the 
other. 

Exposure Effects Coke 

A l||ast furnace, to be operated effici- 
ently and on a paying basi.s, must be 
kept supplied with an adequate amount 
of coke, limestone and iron ore. The ore 
and limestone are stocked in huge piles 
near the furnace no that there may l>e 
no interruption in its operation. Besides 
the necessity for keeping a generous 
supply of material on hand, the blast 
furnaces situated in the northern parts of 
the United States and depending for the 
greater hulk of their ore supply on the 


deposits at the head of liie tireat Lakes; 
are forced to stock a suflicieut supply 
during the open season to tide them 
over the period when lake navigation i$ 
suspended. 

Kxposure to the weather has no ad- 
verse effect on iron ore or limestone; 
it may be exposed for ycajs and still 
he as good as wben first dropped on 
the pile from the bucket. After ex- 
po.sure to the rain followed by a severe 
frost, it sometimes is necessary to em- 
ploy dynamite to loosen it up for loading 
into the skips, but that is only a minor 
detail. 

0)kc h different, ft .should be haudlttd 
while it is fre.sh. It cannot be stocked 
like ore oV limestone because the 
weather does exert a decided deleterious 
influcticc on it, and further, it breaks up 
into smaller .sizes each time it is handled. 
Coke drawn from the ovens is practical- 
ly dry and hard and consists of lumps 
of fairly uniform size. However, whert 
left exposed to the weather it absorbs 
moisture which not only promotes dis* 
integration but also lowers its heating 
efliciency. A much larger quantity must 
be used to melt a given amount of metq} 
owing to so much of the heat ^i>emg 
expended in expelling the water from 
the coke itself. Kven the most favorable 
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TABLE I 

Representative Reports on Cupolas 24 to 28 Inches Inside Diameter 



Totil 


Red 



C<ike 



DiaiueUr 

Total 



Bed 



Coke 



in 

Charge 

Time 

O.ke 

Iron Charge 

Charge 

Class ut Blast 

in 

C'hirge 

Time 

Coke 

Irun Charge 

Charge 

Cuss of Blast 

inches 

Jt. Ill lull 

hoMTik 

pi.iiiidi 

poll lid 1 

pounds 

wurk oz. 

inches 

pounds 

hours 

pounds 

pounds ^ 

pounds 

work ox. 




ht charge 

other 1 








1st charge others 



34 

JIOOO 

.1 

.100 

1480 

080 

60 

coiivei ttr 


48 

44000 

3 


1900 

3000 

. . . 315-280 

light 

13 

24 

4.100 

1'.* 


400 

400 

35 

jobbing 


44 

40000 

2 


1800 

2000 

200 -200* jobbing 

27 

2M 

.*>000 

4.100 

I'j 

1 

?60 

350 

lUOj) 

.100 

600 

500 

40 

120 

ff"* 


48 

20000 

1*4 


1200 

2000 

last 

. . 200 (150) light 

ib 

2H 

2001) 


.350 

1250 

7.10 

40 

jobbing 


48 

18000 

I'li 


1900 

4000 

2000 

200 

jobbing 

2H 

30 

2000 

120U0 

2‘i 

.3.10 

600 

1250 

SOU 

800 

150 

76 

jobbing 

agricultural 

4 

8 

4H 

4.S 

7.500 

48000 

1 


850 

1500 

2000 

3000 

1600 

1700 

2qo 

230 

iobbing 

heavy 

8 

12 

30 

4200 

1 

52.1 

1000 

HOO 

80 

light 


44 

30000 

2 


2400 

6000 

3000 

400 

heavy 

13 

30 



4.10 

.100 


60 

8 

48 

30000 

I'i 

1100 

1000 


130 

light 

11 

30 

6600 

3'i 

425 

HOO 


80 

iigiii 

5 

4S 

40000 

3 


1800 

3000 

2500 

500 

heavy mach y 

11 

30 

10000 

2i . 

5.10 

500 


50 

general 


4S 

58000 

5 


2000 

4000 


250 

mrn'l jobbing 
light work 

16 







machinery 


48 

22000 

m 

1700 

2100 


350 

11 

32 

30000 

:i 

1000 

1000 

1000 

12.1 

auto 

8 

44 

40000 

2 


2000 

2000 


200 

light work 

14 

32 

KOUO 

.> 

.100 

1000 

1000 

8.1 jobbing 

8 

44 

12000 

1*4 


1000 

2000 


300 

stove plate 

14 

.12 

12000 

2 

(lOU 

1000 

IOO'75-IOO general 


44 

20000 

2 


800 

1000 


100 

pumps 


32 

0000 

4 

42.3 

6000 


SO 

light 

5 

4.4 

20000 

1 


1400 

2000 


250 

agricultural 

12 

:{3 

« 1.1000 

l‘i- 

4.10 

1000 


100 

gcii'i nuehtiimg 

12 

48 

30000 


1200 

2000 


220 

gen'l machining 

12 

32 

iOOlH) 

O 

.100 

.1.10 


50 

geii'l machining 

10 

44 

15000 


1200 

2000 


240 

gen’l machining 

10 

34 

1200 

I'l 

son 

2.100 

2000 

150 

pibbing 

H 

48 

14000 

1 


1350 

2200 


225 

engines 

10 

34 

soo 


.100 

1200 

1300 

1.10 

nibbing 

12 

44 

50000 

2‘a 


1500 

2000 


300 

railroad castings 


.16 

42000 

6 

4.10 

000 

600 

SO 

light 

12 

44 

20000 


1200 

2500 

2000 

150 

gen’l machining 

10 

36 

isooo 

1 

soo 

1000 

1000 

161) 

Rtdves 

16 

48 

30000 

2U 

1200 

2500 

2000 

250 

rumps 

yobblng 

14 

.16 

12000 

4 

900 

1000 


100 

pipe & linings 

14 

4S 

30000 


1400 

2000 


200 

16 

36 

1.S000 

J'j 

ros 

2000 


17.1 

nucliiiie tools 

0 

44 

96000 

5 


1800 

1500 


175 

convorter steel 

15 

36 

16000 


OOf) 

1500 


150 

textile 


44 

7.>000 

1 


.SOI) 

1500 


160 

gen’l jobbing 
geo'l jobbing 
light work 









ma< hiiiery 


44 

I4U00 

IH 

1350 

3000 


300 

12 

36 

.1500 

»4 

460 

1000 


SO 

light rnarjiinery 


44 

24000 

I'i 


1600 

3500 

2000 

200 

14 

36 

120U0 

1'.' 

fiOO 

2000 


200 

light machinery 

10 

44 

40000 

2H 

1700 

2000 


200 

agricultural 

8 

36 

lOOUO 

I 

600 

1000 


lOU 

macliine tools 
gen*l machining 

10 

44 

12000 

1 


1200 

2000 


200 

heavy mach'n'g 
jobbing 

16 

.16 

20000 


700 

lOMJ 


100 

12 

52 

16000 

1 


1700 

5000 


650 

16 

36 

10000 

2 

HOO 

1200 


1 .0 

jolibing 

0 

52 . 

88000 

4 


2600 

4000 


400 

valyes 

14 

36 

14000 

Hi 

ti.10 

1600 


65 

lobbing 

8 

52 

50000 

2H 

1600 

3500 


400 

soil pipe 

R 

36 

6.100 

1*4 

600 

1000 


100 

light mat hilling 

7 

52 

21000 

Vi 

1.500 

3000 


300 

jobbing 


.16 

10000 

1*4 

.100 

1000 


85 

jobbing 

8 

58 

15000 

Vi 

550 

1000 


102 

pumps 

14 

36 

43000 

fi 

4.10 

600 


SO 

ligiit worV 

12 

54 

36000 

3‘tj 

l.'OO 

2800 


200 

marhiiicry 

14 

36 

21000 

2'.. 

1200 

2000 


200 

iobbing 

14 

54 

50000 

2' 


2400 

2000 


250 

machinery 

13 

36 

12<H)0 

Hj 

UAO 

1500 

1000 

12,1 

machine *(Mtls 


54 

20000 

I'a 

12.50 

2100 


2.10 

light work 

14 

.16 

6.100 

1 

102.1 

4000 

1.100 

2.10 

machine iiuds 

12 

54 

40000 

2 


17.50 

3000 

2000 

310 

light work 

14 

36 

12000 

I’l 

b.lO 

SOU 


SO 

iuachi.ke tiK'U 

10 

64 

60000 

2 ‘.2 

2000 

4000 


420 

gen'l machining 
gen’l machining 


36 

6000 

1 

400 

1500 



gcn'l machining 

12 

54 

50000 

2‘t, 

2400 

2000 


250 

12 

36 

7000 

1 1. 

600 

1000 

2.500 

120 

stove pi it<- 

13 

54 

3400J 

2 


1400 

3000 


400 

furnaces 


36 

lOOOU 

2 1 .. 

6,10 

1.100 

moo 

120 100 jobbing 

to 

54 

45000 

2 


1200 

5.500 

5000 

580 

light work 

16 

.16 

7000 

1 

600 

1200 

1100 

100 

jobbing 

H 

54- 

50000 

21, 


1700 

3000 


4.50 

sanitary ware 

12 

36 

1.1000 

J 

600 

1000 


100 

^obhiiig 


54 

46000 

3*2 

1550 

3000 


300 

gen'l machining 
mining mach’y 

10 

36 

10000 

11, 

720 

1,'>00 

moo 

120 

jobbing 


54 

OOUOO 

3'.*i 

1300 

1500 


150 

6 

.16 

IMIOO 

.i 

SOO 

1000 


160 

Stines 

16 

54 

6oqoo 

.36000 

3 


1700 

2000 


250 

agricultural 

8 

36 

lOOOU 

•I 

750 

toon 


110 

light 

12 

54 

2 


1600 

4000 


400 300 

inachiiiinK 

14 

.16 

0000 

1''4 

7.10 

1200 

2000 

125 

agiu ultural 

10 

51 

21000 

l‘ii 

2000 

3000 


350 

gen'l machining 

light 

jobbing 

14 

36 

12000 

I'i 


7.500 





51 

30000 

1! 


isor) 

3000 


200 


36 

I200U 

I'j 

1.500 

2000 


150 

light 

16 

54 

■ 29000 


2000 

2400 


230 

lb 

36 

10000 

•J 

7.31) 

1.101) 

IDDO 

11.1 

flirnticeH 


51 

33000 

1*4 

1700 

2000 


180 

stoves 

14 


7C^>0 


200 

•.500 

moo 

100 

gen’l luachine 

io 

64 

45000 

2^4 

1400 

1600 


160 

light 

12 

.16 

12000 

I'i 

s,10 

1000 


loo 

Stoves 

10 

54 

43000 

3 


‘J7.)0 

300U 


370 

heavy 

12 

40 

14000 

H 

1.500 

2000 


:{40 

sriil pipe 

8 

.64 

1000) 

14 

MOO 

4000 

3000 

400 

light 

10 

40 

36000 

4>., 

I‘l 

900 

2000 


. 3.10 

light viork 

8 

51 

.3000.1 

2 


2.)00 

2400 


240-400 

gen’l machining 

11 

4U 

I0(K)0 

720 

1600 


170 

wen'l jobbing 

II 

51 

1500) 

5 


2100 

2400 


250 

light 

16 

40 

KKIOO 

1 

l.iOO 

3.100 

.1000 

600 .300 

gen’l jobbing 

7 

51 

38000 

2 


1400 

2000 


220 

light 


40 

l(H)U0 

1 

JOOO 

1000 


110 

jobbing 

H 

.64 

18000 

i 


1900 

4000 


500 

light 

io 

40 

6S(HJ0 

1 

moo 

2000 

1.100 

200 

jobbing 

8 








last 


40 

looooo 

♦" j 

900 

1135 


ISO 

tonvertrr 

8 

54 

6.7000 

2' 

2 

1600 

4500 

3000 300(275) hea/y mach'n’g 

14 

42 

12000 

1 

950 

2400 

1201) 

ISO 

gen’l jobbing 

16 


7.5000 



2700 

3000 


280 

light 

18 

42 

SOOO 

1 

1200 

2 iOO 


2 )0 

li^lil nork 

8 

54 

7.500.) 

4 


MOO 

2000 


225 

radiators 

13 

43 

l.S0(»O 

i'jt 

700 

1000 


mo 

light woik 
gen'l jobbing 
gcii’l jobbing 


54 

24OD0 

2 


2000 

3400 

2400 

250 

jobbing 

12 

42 

SOOO 

\ 

HIV.) 

2000 


170 

it 

56 

4OU0O 


1000 

2:>l)0 


300 

light 

14 

43 

10000 

•I 

1320 

2000 


220 

11 

56 

60000 

2 


3200 

3000 


300 

radiators 

12 

43 

|.S0l)0 

I'j 

soo 

2000 

1S(N) 

200 

gen'l jobbing 

10 

56 

60000 

3 


1600 

4000 


400 

gas engines 


43 

:i 2 ooo 

2>i 

1000 

1000 


100 

gen’l |obbmg 


56 

lOOOOO 

4* 

2 

2100 

3500 


350 

gas engines 


43 

2000U 

•3 

lion 

2000 


20(1 

gen'l jobbing 


56 

120000 

5 


3500 

3000 


300 

textile inach’y 

12 

43 

12000 

i'l 

600 

2.100 

. . . 

300 

machine Ug»U 

14 

.56 

106000 

7 


28IH) 

4000 

3000 

400 

water pipe 

7 

43 

.16000 

1) 

900 

HOO 


250 

agricultural 

10 

56 

12000 

1 


1700 

4000 


450 

gen’l machinery 

16 

43 

42000 

2' » 

13.10 

2000 


216 

gen’l inach|iiiiig 
gen'l machjning 
gai'l machining 

12 

60 

40000 

•t\ 

2 

2400 

4000 


400 

textile mach’y 

14 

43 

30000 

.i>j| 

1100 

2000 


240 

14 

60 

70000 

2 


2200 

3000 


300 

agricultural 

8 

43 

40000 

4 

400 

1500 


250 

14 

60 

18000 

1 


1700 

4000 



gen'l machinery 

16 

43 

]4tH)0 

2 

1260 

2000 


260 

m 

■ill 

III 


60 

46000 

3 


2250 

4000 


gen 1 machining 14 

42 

llOUO 

1 

800 

2400 

1300 

125 

14 

60 

50000 

2 


2200 

7000 


39650 

machine tools 

15 

42 

15000 

•1 

720 

1300 

650 

140 

10 

60 

30000 

1 


5100 

8000 


TX 

chilled rolls 

16 

43 

12000 


SOO 

2000 


160 

light 

jobbing 

ji>bbinK 

12 

60 

80000 

4 


3000 

6000 


rolling mill 

10 

43 

10000 

1 

800 

1000 


86 

-12 

60 

80000 

3*4. 

2600 

6000 


600 

ooit pipe 12 

gen'l muchtnery 16 

43 

10000 

1 

700 

2000 



14 

60 

75000 

3 


2400 

3000 


300 

43 

36000 

2’j 

600 

uOOO 

1500 

300 

lobbing 

12 

60 

48000 

3 


2500 

4000 


500 

- soil pipe 
gen'l jobbing 

10 

43 

60000 

7 

IKOO 

ismi 


1.10 

coiiv<uy;r steel 
air erflpressors 


60 

40000 


2000 

4000 


600 

13 

44 

3.3000 

2 

05) 

1500 


180 

14 

60 

16000 

1 


2100 

4000 

.... 

700 

gen’l jobbing 
light work 

8 

44 

;i2000 

3 V 4 

1360 

2000 


210 

light work 

16 

60 

■'Mi 

3 


2000 

2600 


320 

14 

44 

15000 

1*1* 

1300 

2000 


220 

light work 

1.4 

60 

■. mm 

3 


2000 

3000 


300 

heavy maeb'y 

14 

44 

1.3000 

14 

1000 

.3000 

1500 

150 

light work 

10 

60 


IH 

1400 

2000 

.... 

2yj|k stosre plate 
3MiF gen'l machinen 

13 

44 

18000 

I'-j 

1200 

1500 


130 

gen’l machining 


60 

32000 

2 


1400 

1000 


. . 

.44 

24000 

H* 

825 

2500 


200 

light 

■9 

60 


3 


2000 

4000 

3000 

460 

•oil pipe 

. , 

44 

3.1000 

0 

1100 

2000 

1600 

150 

h««vy tnaeh*n'g 
jobbing 

16 

60 

22000 

2 


2300 

4000 

400-376 stoves 

18 

44 

26000 

IH 

000 

3000 


200 

8 

60 


3 


3000 

4300 


^ 5W 

soil pipe 

10 

44 

30OOO 

IH 

1200 

2000 

1700 

160 

stoves 

13 

60 


IM 

2000 

3300 

' ■ ' V 

400 

•toyes 

aufb engines 

12 

44 

liOOUO 

34 

1600 

2000 


200 

light 

16 

60 

45000 

4H 

1300 

1000 


300 


44 

.32000 

2 

1600 

2000 


200 

light 

13 

60 


J 


1000 

3000 


" 360 

stoves 

*16 

44 

34000 

2 

1000 

3100 


300 

light 

10 

60 

■ffi] 

2 


2000 

4000 


400 

jobbing 

14 

44 

12000 

14 

000 

1000 


00 

light 

16 

60 

60000 

2 


3300 

4000 

3000 

380 

stoves 


46 

MOOO 

30000 

24 

860 

2600 

.... 

120 

light machinery 

60 


1 


1600 

3600 


300 

light 

, . 

46 

iH 

1000 

1200 


150 

machine tools 

ib 

60 

64000 

3 


2100 

4000 

2000 320-340 light 

14 

4a 

40000 

84 

1600 

3000 


300 

joltbing 

12 

60 

38000 

3 


1660 

2600 

.... 

340 

light 

8 

48 

60000 

4 

1600 

2000 


300 

auto engines 

17 

60 

38000 

1 


3000 

3000 


345*310 stove 

13 

46 

60000 

4 

1800 

3000 

2000 

800 

jobbing 

13 

60 


7 


1000 

2000 

.... 

300 

converter 


48 

30000 

2»i 

1600 

2000 

. .. . 

230 

machine tools 

60 

30003 


1860 

8300 


400-300 jobbing 

12 
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A TYPICAL INSTALl^nON IN A KOUNDRY MAKING CONVERTER STEET. CASTINGS— NOTE TUB HIGH 


WIND BOX ON THE CUPOLA 10 THE RKillV 


c'onditions where a blast furnace com- 
panj' operates its own coke ovens and 
ships the coke direct to the furnaces 
where it is used every day, a consiclerahlc 
amount of fine coke or breeze is de- 
veloped, which is harmful in cither 
furnace or cupola. 

Railroad Snarl Responsible 

Another * reason why blast furnace 
plants do not stock coke is on account of 
the extremely hish prices prevailing at 
the present time. Hla.st furnace operators 
kno:/ that there is a certain approximate 
relation between the price of coke and 
the price of iron and when the price 
of coke exceeds that figure they know 
they cannot produce pig iron at a profit. 
To cover existing contracts many blast 
furnace plants have been forced to buy 
s|M>l coke in the open market recently 
and none of them feels like entering 
into long term contracts at the present 
price. 

The coke oven plants do not main- 
tain stock piles. The principal reason for 
this being that coke which has been ex- 


bits the coke men hardest is that 
they can get no definite assurance as 
to what- lime empty cars will be 




A SECTION (IF TllK CHARGING FI.OOR I.t 
MOt.NnCI) ON TRUNNIONS A CLAMF 
FIIKVKNTS THE CAR FROM 
FALLING OFF 


n.ssigued them and further, they mu it 
accept the cars when they do arrive 


whether they arc ready for thte * 
not, and the cars will be taiken awny 
again alter 24' hours, irrespective of ', 
whether they are foaded or not. 

The .fast rule may be the means of ^ 
havidlt’' a car cover a certain desig- 
nated area in. schedule time and con- ' 
form to a carefully thought , out .plan 
which, embraco.s the movement of^ a 
fleet of freight c.Trs, hut it.s efficacy in 
relieving the conge.sted freight situa- 
tion is extremely doubtful when it is 
remembered that about half the time 
rhese same car.s may travel light on 
accnuiil of the freight at some points 
on tlieir journey not being ready the 
minme the cars were shotted. 

Thi§ practice of spotting cars at un- ’ 
expected time and snaU'hing them 
away again at a given time whether 
they are loaded or not ha.s further 
tended to embarrass the coke-oven 
men. The temptation to load 30 ^and 
36-hour coke is strong, if a string of 
ca^s is run into the plant when the 
ovens arc at that stage. If the opera- 
*ors refur.e to accept the cars and 
keep the coke in the ovens for the 
full 72-honr period, they run the risk 
of not being able to get any cars 
when they are ready to load them. 

If they accept the cars and load them 
with fuel that has not been thorough- 
Iv “coked*^ they are instigating a 
se»ies of annoying e.xiperiences for the ^ 
hla.st furnace or . foundry which fe- 
ceive.5 the coke. • 

[Uninterrupted Operation Imperative 

If ever a body of men were be- 
tween the devil and the deep sea it 
i*i the coke oven men in this present 
ye.ir of prace. To operate a coke oven 
plant with any degree of success it 
is essential that there be a steady 
and uninterrupted flow' of, coal arriv- 
ing on one side and a .steady flo^w•of 
coke leaving the other. Anything 
which tends to interfere whh cither 


posed to the weather is not looked upon 
with favor cither by iron producers or 
foundrymen. Even if that reason were 
not present, few cd^Hj^en plants have 
the yard area in wbV^^^tore up great 
quantities of coke an^^Pthey had the., 
space, th^ .extra time and labor involved 
in conveying and handling the coke so 
many times wonlcf add materially to its 
cost. 

The nation- wiflp shortage of cars and 
general snarl in which the railroads of 
the country are involved. ^Iso have a 
dirget beariifg on th^' coke situation. 
The mine operators claim that they can- 
not secure enough cars^ to keep their 
mines working to capacity. The coke 
men say that coal which should come 
to them is diverted into other channels 
and therefore they cannot make enough 
coke to supply even a limited demand. 
The feature of the car situation which 



TQ okvUTE BANDUNG THE COKB A 8K0ND TIME IT 18 DUMPtl) MRICTLY FROM THE WHEBL- 
BABROVli INTO TKIC ClfAROlNO DOOR* 




074 


THE FOUNDRY 


September 1, 1920 


TABLE t 



Represcntalive Reports on Cupolas 24 to 28 Inches Inside Diameter 

{Concluded from page 679) , 
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jobbing 10 

66 
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200 
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14 

66 

100000 
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5000 
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14 

66 

80000 
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light 

12 

66 

•4000 

2 

(625 

4000 
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light 

14 

66 
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2H 
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0 

06 

40000 
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6000 

400U 

600 

jobbing 

16 

72 

200000 


4500 

5600 


560 

car uhcfU 

H 


Diameter *l*otal Red • C'oke 

in Charge Time Coke Iron Charge Charge Class of Blast 
inches pounds hours pounds pounds pounds work oz. 


72 

175000 

6 
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car wheels 

8 

72 

.50000 

2H 
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HOOO 

4000 
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heavy 

14 

72 

100000 

2H 
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1700 
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16 

72 

335000 

10 

4000 

8300 


800 

car wheels 

8 

72 
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■ ‘ 1 
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machine tools 

10 

72 
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5 

2800 
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gas engines 

16 

73 

130000 

5 
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4500 


550 

automobiles 

10 

72 

K6000 

3H 

4200 

5000 


600 

gas engines 

10 

72 

50000 
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3800 

2000 


240 
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IS 

72 

60000 
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2400 

5000 


500 

heavy maeb’y 

10 

72 
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2250 

2500 


500 

agi icaUural 

8 

78 

220000 

8 

6600 
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car wheels 
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78 

220000 
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automobiles 

io 
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430000 
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jobbing 

10 


of these •perations wilt maKc trouble. 
AVhen the ovens arc drawn it is nec- 
essary to have cars availablef* to haul 
the coke away. It also is necessary 
to have a *Tipply of coal on hand so 
that the ovens may be recharged 
without loss of lime. The uncerlain 
railroi'd service is not conducive to 
there conditions and as a result the 
coke men arc handicap'ped seriously 
iu their ofTorls to meet production 
schedules nr to fill their orders. 

.Thk VotTNimY on several occasions 
recently has clirtMted attention in its 
editorial coliunns to this hnticipnlcd 
*pid seemingly tneviiable shortage of 
coke Ihii winter, and has urged found- 
ry men tn check lip their cupola prac- 
tice with a view toward fuel conserva- 
tion. ("onsiilcrlng the present almost 
prohibitive price of coke any advice or 
comment niiglit seem superfluous; but 


.inynnc who is practieOilly intimate 
with cupola o’peralions in this coun- 
irv knows that the niajoirty of found- 
ries conduct this vital liranch of their 
business iu a more or less indiflfereiit 
manner. 

The superintendent or foreman 
issues instructions to the cupola man 
covering the ffroporlioiis of iron and 
coke to be used and then promptly 
<lisAisscs the matter from his mind. 
The cupola man. frequently has ideas 
of his own and^ institutes changes 
both in the height of the bed and the 
relative weight of coke and iron in 
the charges, sometimes with, but more 
often without, the formality of con- 
sulting either foreman or saipcrinten- 
dent. So long as the metal is satis- 
factory to pour, the latter is not par- 
ticularly interested. The original 
ha-ging .‘^hcet is retained in the office 


;md the clerk Fills out a duplicate 
every night ff>r the adSvice of the 
cupola man. The latter signs it, hangs 
it on a nail and pays no more atten- 
tion to it. fic chargc.s the cupola 
according to his own judgment and 
is willing to tell the 'world that if he 
'‘ver quits the company will never he 
able to replace him. 

This i.s not universal practice. Many 
foundries arc supcrvi.scd' by competent 
men who know how to melt iron in 
ih^ most cflicirnt and economical man- 
ner. They not only know how to do 
it but they can instruct their cupola 
men, and more important than all 
' l^c, they arrange to spend enough of 
their own time on the charging floor 
each day to sec that instructions are 
earned out. This is as it should be. 
The cupola is the heart of the foundry 
and if the metal is not melted prop- 
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criy the most perfect supervision over 
the other departments shnply is wasted 
effort. 

With a view to showing the’ widely 
divergent opinions held by men who 
melt iron in cupolailk Tii^ Foundby 
sent a questionnaire to over 600 
foundries located all over the United 
States and Canada and manufacturing 
all classes of castings. The tabulated 
returns from 231 are shown in Tabic 
I. While not by atiy means a comT 
plete list, this is fairly representative 
and probably rcBccts American cupola 
practice as truly as it would did it 
comprise reports from every ioundry 
in the country; 

Medium Shed Cupolas Popular 

An inrcrcstiiig feature of this invei>- 
ligation, though without any bearing 
on l!ic cake situation, is that approxi- 
mately 60 per cent of the total ton- 
page of gray iron is melted in 36, -IS, 
54 and 60 incli cupolas. The remain- 
ing 40 per cent is divided up among 
18 different sizc.s, ranging from 24 
inches inside diameter to 84 inches 
which was the largest size cupola 
from which a report was received. 

^tany of these reports indicire that 



THE ^QiABtilNG CARd PAHS OVER A ' SCALE 
SITUATED W8B TO tHE CUARGING DOOR 

the practice iu^ $ese ^particular shops 
could ^ii«t be impro^^cd.. Several were 
accompanied by supp^ej[nentary letters 
which showed tlhat the writers were in 
close personM cbtitact with the melt- 
ing conditions in their respective 
shops and fuUy*' alive to the impor- 
tance of keeping aoqurate records. 
Others again indicated only indifferent 
practice! 'while a sufficient numiber 
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were to palpably sheer guess work 
that they he^ed to bear out the state- 
ment made la little earlier in this 
article that hatphanard methods prevail 
to an astonishing degree. 

For obvious reasons no names arc 
given and it is quite probable that 
the authors will not recognize some 
of thc.se figures when they see them 
again. Among the statements which 
challenged attention and which is not 
published it one to the effect that the 
writer is melting 14,000 pounds of iron 
an hour in a 30-inch cupola. Another 
claimed to be using a 1600 pound 
charge of iron in a 34-inc.h cupola, 
which of course is not extraordinary, 
but when he set down 65 pounds of 
coke as the amount he used beUveen 
the charges, it muU be admitted Ihal 
if every one were like him there 
would be no need to worry over a 
coke shortage, iiovn or at any other 
time. .-1 

Tabic I shows the rttunis just as 
they were received ami grouped ae- 
cording to cupola rhameters. The 
sceond table is made up of minimum 
and maximum •rejiorls; two reports for 
each size of cupola, the contrasting 
reports being based on the amount of 
iron melted at each hcfat. Table 111 
is prepared in accordanee. with ;lie 
results of numerous te}»t.s conducted 
by competent authorities and repre- 
sents wh.Ht may he considered stand- 
ard American cupola/ practice. 

One important factor and one which 
lias a direct hearing on the relative 
height of the coke bed; viz; the height 
of the tuyeres, was omitted from mo.sl 
of the reports received. In fact this 
point was touched upon by such a 
comparatively small number of found- 
rymen that it was of no value as a 
basts of epmparison. Another point 
on which there appeared to be a con- 
siderable amount of misapprehension 
was in regard to tlic proper manner 
of Jndicating the elapsed time. rcquiriMl 
to melt the heat. 

A few' foundrymcii indicated that 
the tituc included from the minute the 
wind went on until the bottom droi> 
ped, which of course is the proper 
w.ny, if one is to draw any accurate 
conclusions in regard to the melting 
speed of any two given curias oper- 
ating under apparently sitAar condi- 
tions. Two cupolas may melt at the 
.same speed after the metail appears at 
the lap-hole, but the one may have 
been in blast anywhere from 5 to 20 
minutes longer than the other before 
the first iron appeared. 

It is an established fact that the 
incandescent zone in a cupola i$ lo- 
cated at a definite point above the 
tuyeres and consequently the iron 
charged on an exceptionally high bed. 
that is* tf bed extending to an excep- 
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tional height above the# ^ 

not melt until the coke has 
burned :}way sufficiently to bring the 
iron down to the melting zone. ' , : 

From the foregoing it readily wili 
be apparent that although two copolaa 
of the some inside diameter nuy carry 
the same amount of coke on the bed/ 
the cupola with the high tnycffi, 
which in thi.s case means the tuyeres 



I’AVS AND COKH CANS AUK LOADED IN THE 
S'rOCK YAKD ANM) DEPOSITED O.V A UNDINU 
COMMUXICATlNiI WITH TDK CHAHC.I.Nq 

I'UIOK « 

m.are.’-t Ihc top of the coke bed will 
require a shorter time to bring down 
the initial charge of iron than the 
cupol.T in which the tuyeres arc 
located closei to the bottom. However, 
it inubt be remembered that if the 
coke bed were lowered to the same 
relative height above the low tuyeres, 
the iron wmild melt as fast and 
•ti a material saving of coke. 

Linalc Tuyeres f.ozv 

riir les^(in to he drawn from ,thw 
is that l!ie tuyeres should be . located 
a.s low as is con.sisteul with the amount 
of iron to be held in the ciippla be- 
fore each tap. 7'his practice will re- 
sult ill a correspondingly low bed. 
This fact will be belter aitiprcciatcd 
viien it is remtinbered that .the 
amount of coke, behio the tuyeres has 
absolutely no bearing on the heat oft 
the iron nor on the speed of melting.- 
As already pointed out the melting 
takes place at a certain ^cfuiite point 
above the tuyeres, that point depend- 
ing on the quality of the coke and 
the pressure and Volume of the (last. 
The first iron should appear atVhe 
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tap hole about 8 minutes after the 
wind goes on. If it does not appear 
in that time it will pay to make an 
investigation. It may be that the 
coke bed i.s the correct height but the 
blower is not delivering sufficient 
(juantity of air. 

Approximately 30,000 cubic feet "f 
air are required to melt one ton of 
iron. A cupola should melt about lO 
pounds of iron an hour for every inch 
o^^ horijfontal area at the tuyeres 
With these two factors it is a simple 
calculation to find how much air 
should be delivered into any si7e 
cupola in a given time. If the blower 
is not delivering the required volume 
oi air it should be attached to a more 
]iowerful motor; while on the other 
hand, if an investigation discloses that 
it is delivering air up to its capacity 
it s'lould he replaced by a larger unit. 
If it is found that the blower is de- 
livering a sufficient quantity of air 
for the TAtcd melting capacity of th«‘, 
cupola then it is aiiparcnt that the 
coke bed .should be lowered. After 
Jhc cupola ha? been in blast for some 
time there is a possibility of miscal- 
culating the volume of blast entering 
into it on account of the tuyeres par- 
tially closing; hut there is no obstruc- 
tion • for at least half an hour after 
the wind goes on and any observa- 
<ions made during that time are likely 
to be accurate. In these days, when 
coke is both .scarce and high, a dtiTcr- 
ence of 6 inches in the height of tge 
bed mean anywhere from $1 to 
$10 a day, depending on the size id 
the cupola and a corresponding saving 
ill tt^c total amount of coke necessary 


for the daily operation oi the cupola 
1 he same rule alM) applies lo the 
amount of coke used between the 
eharge.s. A latio of 1 to 10 long has 
been rcganie.l as good melting prac- 
t’ce and only possible when good coke 
is available. There is no economy in 
skimping the coke if the character ot 
the ca.sV’ngs, the distance the molten 
iron has to be c<»nveyed, or the niirr.- 
Iier of limes it must be rehandled de- 
inauds superheated metal at the cupola 
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spout. Foundries engaged in the pro- 
duction of light work and those spe- 
cializing in castings for the automo^ 
tivo industry claim it is necessary to- 
employ a ratio of 1 to 5 or 6. 

Among the many points of differ- 
ence shown in the 36-inch cupola re- 
ports perhaps the most remarkable is 
that between l'v\;o which report the 
same amount of coke on the bed, 700 
pound's, the same weight of iron and 
coke charges, 1000 pounds of iron and 
100 pounds of coke. The similarity 
between the two cease.s with these 

factors. The first report shows that 

20,000 pounds of iron were meilted in 
2j4 hours; or at the rate of 8000 
pounds per hour. The second report 
indicates that it required 2 hours to 

melt 10,000 poiind.s or only about 50(K) 
pounds ail hour. 

One 4.S-inoli cupola is shown a.s 
melting 20,000 pounds an hour; while 
a secutid a(1mi*s to 75(K) pounds and 
het'veen these there are. reports indi- 

<aling 12,000, 14,000, and 16,000 pounds 
ti.s the anioimt.s melted hourly. 

Reading this article will be of no 
particiib'ir value to the man who al- 
ready is operating on an efficient 
basis. However, it should prove both 
of iiueicst and value lo the great 
majority of foundryinen for as the 
report indicates, there is a sad lack of 
unanimity in cupola inrartice. Refer- 
ence to tht man who is operating his 
cupola at the highest point of effi- 
ciency does not mean the one whose 
shop records show the. greatest econ- 
omy; hut rather the man who knows 
from actual observation that these 
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24 

20 

26 

41 

46 
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60 
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16 
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6 

8 

10 

12 

14 

10 

18 
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4' 4" 
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1932 

24.'17 
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60 
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820 

300 

5A0 

600 

1000 

1400 

1900 

2550 

3200 

3000 

5600 

4..828 

7.068 

10,178 

1.3,854 

18.095 

22.903 

28.274 

40.714 


records are correct and correspond to 
actual conditions. There is no depart- 
tnciit around a foundry in 'which actual 
and assumed conditions may diflfer as 
widely as they can around the cupola; 
and broadly spcakiiifc?, there is no 
department which receives as 'little 
attention. 

A cupola will function .satisfactorily 
under a wide ranifc of conditions and 
that is the .principal reason why so 
many foremen are aver.se to experi- 
menting with a view of finding the 
ideal condition. They act on the 
principle that it is best to let well 
enough alone. Of course, when a 
new cupola is inblallcd during a fore- 
man’s tenure of olTice he probably will 
experiment more or less, depending 
on his initiative, before* he makes out 
an arbitrary charging card. However, ‘ ' 
in the great majority of eases, the 
uipola and the charging practice ante- 
date the foreman and as long as the 
iron comes (fown good and hot, lie 
docs not worry how it is done, lii 
many instances any tendency on the 
foreman’s part to change long estab- 
lished melting practice, i.s frowned 
upon by the management. 

Too Much Coke Charged 


.strong or weak, smooth or rough, 
dirty or clean and no one thinks of 
speaking to the inciter about it; but 
if the iron is dull he receives all the 
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blame. Then, it is only# natur^ai^^t 
he should concentrate on that ' 
point an.d disregard everything else/ 
in his endeavor to supply iron that 
will smoke in the ladle. 

Hot iron is a prime necessity to 
the foundry and it wouli indeed he 
false economy to ireducc the coke ratio 
to a point which would not produce 
iron of the proper temperature, but 
there are such things as enough uni 
too much. Every foundryman who 
has siipervisioii over a cupola should 
exercise th.it .•^uporvi.sion in a ptf-actical 
manner and safi.sfy himself by study, ^ 
observation :md investigation that his 
practice re.illy is efticicni, and having 
satisfied himself ho should see to it 
that the practice is rigidly adhered 
to. A certain elasticity should be 
allowed on l!u! cluurging card to pro- 
vide for variaficii in the <>uality of 
the coke and for any abnormal 
change in the size of the pig iron or 
scrap, but otherwise the charges 
should be kept uniform and within 
rigid limit's. 

Cupola Clwrgintj Xot Cuess Work 

In the past, when charging a cupo- 
la was all a matter of •gues.M work, 
every cupola constituted a (problem to 
itself, but in recent years the prob- 
lem has been investigated so thor- 
oughly by so many competent author- 
ities and (he rc.sult of their find'ngs 
so widely disseminated that there really 
is no valid excuse for foundry*.nent 
pursuing the wasteful policy which 



The only time the foreman inter- 
views the mcItCT is when the iron hap- 
pens to come down dHill. Now diUll 
iron may result from any one of sev- 
eral causes, but as a general rule uo 
investigation is held. It usually is 
blamed on the amount of coke used. 
Applying the principle that if a sma'll 
lemon is sour, a big|j|pnc should be 
sourer, additional colM|^used on the 
following day. It ni^^wppen that 
tke conditions leading the duM 
iron are not present on this occasion 
and, as the additional 'quantity of coke 
does not make the hot iron any hot- 
ter therefore the amount of coke is 
left at the advanced figure and be- 
comes the established^ practice , When 
this happens a few times, there is 
practically twice as m-uch coke going 
into the cupola as fs needed and any 
attempt to reduce it is viewed with 
horror by the mcltcr who is sure that 
if the iron does melt, of which he 
is doubtful, it (will be too cold to use. 

Castings may be hard or soft, 
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nian^ of tham are doing. This U 
particularly true at the present time 
when every effort should be made 
to conserve coke. 

A certain amount of experimenting 
may be necessary to determine the 
highest point of efficiency at which 
any individual cupola may be oper- 
ated; but several broad, general prin- 
(^plcs have been established and are 
shown in Table III. In addition to 
the examples .shown, the following 
rules arc submitted fur the guid'ance 
of those who wish to do their own 
calculating. 

A cupola should melt 10 pounds of 
iron per hour for each inch of area 
at the melting zone. 

The area of any circle is found by 
squaring the diameter in inches and 
multiplying the re.siilt ])y 0.7854. For 
example, a cupola 36 inches in dia 
meter would have an area of (36x30) 

X 0.7854 or 1017.85 inches. Thus, by 
applying the foregoing rule, such a. 
cupola should melt 1017.85 x 10 or 
10,178.5 pound.s of iron an hour. 

Coke weighs approximately 28 
pounds (per cubic foot and for that 
rea.son it will be ncces.sary to reduce 
the area to square feet and multiply 
by the height, also in feet. The 
height of the tuyeres will determine 
till' height of the bed and therefore 
as -a measure of economy the tuyeres 
should be placed as low as possible. 
(Special conditions may make it nec- 
essary to provide exceptionally low 
or exceptionally high tuyeres. The 
Jornicr condition is met in shops 
where the iron is allowed to run in 
a constant stream and the latter 
'vhere a maxiriuim amount is gathered 
before tapping a.*» in cupolas oper- 
ated in connection with bessemer con- 
verters and heavy-work foundries, 
'i he average height of tuyeres for cu- 
j.olas between 24 and 72 inches inside 
diameter, is given in Table III. 

Llinil Height of Bed 

With .exceptionally good coke, a 
bed 24 inches above the tuyeres will 
produce satisfactory iron; but with 
coke of uncertain quality it may be 
necessary ,lo carry the bed to a 
height of 30 inches. If it .should be 
necessary to carry the bed higher than 
30 inches above the tuyeres, it is an 
indication that something is radically 
' wrong. 

Cold iron at the first of the heat 
frequently is blamed on a low bed 
when in many cases it should be 
ascribed to a hard or wet bottom; 
wet lining^ or a bed not burned up 
properly. 

With the foregoing data, the weight 
of coke for the bed of any diameter 
cfipola readily can be calculated. Mul- 
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tiply the area of ihe cutpola in feet 
by the height of the required bed. 
also in feet and then mudtiply the 
result by 28. This will give the 
result in pounds. Using the former 
iUnstration, it is noted that a 36-iiich 
cupola has an area of 1017.85 square 
inches. Dividing this by 144 the area 
is found to be 7 square feet. The 
lop of the tuyeres in the average 36- 
inch cupola will be 14 mchc.s above 
the sand bottom, and an additional 
30 inches for the bed woulld give a 
total height of 44 inches, or 4 2/3 
feet. Therefore, to find the weight 
of coke necessary for the bed it only 
is necessary to multiply 4 x 42/3 x 28 
which is equivalent to 718 pounds. 

Bed Charged by Volume 

Som6 kinds of coke are heavier than 
others bulk for bulk and where Ihcsre 
arc no facilities for weighing the coke 
readily every day, the bed can be 
charped by volume. Having deter- 
mined the most satisfactory height 
at which the cupola operates, prob- 
ably between 24 and 30 inches above 
the tuyeres, a light iron rod may be 
bent at one end and lowered inside 
the cupola until the long toe. on the 
end rests ou the coke. The other 
end then i.s bent in the opposite direc- 
tion, the whole rod resembling the 
letter Z, one end resting on the coke 
and the other end resting on the sill 
of the charging door. This rod may 
he used as a gage in charging by 
volume. 

Whether the coke is weighed or 
mcais-ured, enough t(» form a layer 
approximately 4 inches thick should be 
held in reserve and added after the 
bed has burned through. The air 
inlets in the wind box then should he 
clo.sed and the cupola filled to the 
charging door. 

Probably there is more divergence 
of opinion among foundrymen over 
the proper weight of the charge than 
over any other feature of cupda oper- 
ation. A glance at the figures in 
. J'able 1 will show that practically no 
two of any given size cupolas are 
charged alike. The majority have one 
feature in common; their charges are 
uniform throughout the duration of 
the hea0 It is the custom in some 
shops to ,make the first charge heavier 
than the others, in some cases twice 
as heavy; but the benefit is problem- 
atical from >an economical standpoint, 
since it is necessary in such cases to 
increase the amount of coke on the 
bed by practically the same amount 
IS would have been required if the 
charge had been split in two and 
coke used between. 

The following rule may be em- 
ployed to find the as^roxiifUte weight 
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of iron and coke to use in charging 
a cupola. Multiply th^ area of the 
cupola at the mdting zone in square 
feet by 200 which will give the result 
in pounds of iron; the coke may be 
figured from that in the ratio of 1 to 
10. For example, the area of a 36- 
inch cupola is 7 squiare feet; 7 x 200 
is 1400, the weight of the iron charge. 
This at the incucated ratio of 1 to 10 
will give a coke charge of 140 pounds. 

Summing up, it may be said that 
the height of the tuyeres exert no in- 
fluence on the heat of the iron, hot 
iron can be melted whether the tuy- 
eres arc high or low, hut in the in- 
terests of economy and unless it is 
necessary to hold a considerable 
amount of iron before tapping, it is 
advisable to have the tuyeres as low 
as po.ssiblc. Light, thin charges of 
iron and coke will produce hotter iron 
iban thick, heavy charges, but they 
should be m.^de as heavy as the 
cupola will stand without affecting the 
(luality of the iron. 

Heretofore coke ha.s been rhean 
and plentiful and always available 
whether in winter or simimer. As a 
rruiscqucnec, the average American 
found ryman has grown up to regard 
it carelessly. A barrow fill or two 
extra on the bed was immaterial and 
four or five extra forkfulls on each 
charge; “to sec if the old man would 
stop his growling about cold iron;" 
was considered ordinary practice. 
Furthermore, with a passion for neat- 
ness and tidiness which characterizes 
some people at the most inopportune 
times, the stage would be cleaned up 
at night by pitching all the remain- 
ing coke into the cupola. 

The constantly soaring prires and 
the growing scarcity of coke at any 
price are influencing foundrymen more 
and more to give intensive and minute 
attention to their cupoki practice. 
Even by the most rigid economy, it 
i.s* extremely problcmaticiil at the 
present writing whether all found- 
ries will be able to operate throughout 
the coming winter. 

Histoij^ronndry Sold 

The hisWic West Point Foundry, 
Cold Spring, N. Y., which closed 
down a few years ago after the A. B. 
& J. M. Cornell Iron Works had 
operated it for several years, has been 
sold to the Astoria Sflk Mills, Astoria, 
L. I., at^ording to announcement. The 
silk mills firm will operate the foundry 
with 700 employes. 

The first locomotive used in New 
York state, the old wood burner Dc 
Witt C'linton,. was constructed at the 
West Point plant.' In. the civil war 
the plabt was rushed with orders. 
Hundreds of Parrot guns were made. 
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BiU Mves An Old 
Problem 


BY PAT DWYER 



© ILL and 1 stood on a down- 
town corner the other day 
watching a parade. In those 
far away days, which now 
seem like a dream, Bill played a hfe and 
I rattled a snare drum in an amateur 
fife and drum corps and when that 
organization broke up,, as such things 
nearly always do, wc offered our serv- 
ices to the town cornet band. . After a 
few trials with an alto horn and a few 
visks to the dentist I decided that I 
would never make any reputation with 
that instrument; but Bill had a magnift* 
cent set of teeth and quickly developed 
a lip which influenced the band master 
to assign him the E-flat, solo cornet 
parts. To hear him do the cadenza in 
'*Afton Water" was a treat, and when 
he triple tongued the £>flat part.s in 
'‘The High School Cadets", “King Cot- 
ton”, “The Stars and Stripes Forever”, 
and other stirring compositions of the 
well known John Philip—a m.an who 
didn't feel like yelling encore must have 
been deaf or liavc had a soul like :i 
cow. 

The memories of a man’s first love 
will remain with him all the days of his 
life, whether these memories center 
around a plug of tobacco or an angelic 
creature who wore a faintly scented, 
lilac sprinkled muslin dress and shyly 
said yes when he asked her blushingly 
if he might sec her home from the first 
party. Therefore, it is only natural 
that when Bill and I sec a parade, our 
interest centers in the bands. 

On this occasion we sized them up 
critically and technically, but when a 
fife and drum corps paiged, Bill insisted 
on quitting a perfc< good vantage 
pointji which we had ^nd boring 

his way through a crowl Fa distance 
of several l^locks 


your feet stepping out on the sidewalk in aft. If that docs not finish you, III 
time to the music, give me a memorial bribe one of your cupola men to spill 
day parade with two old veterans, serv- a wheelbarrow of pig iron on yon npi; 
ice caps cocked askew, playing fifes, and you pass under the stage." 
a third, alert and white haired, with his "What you said about the windows if 
cap at even a more rakish angle, tapping correct in the main " said Bill, 
a snare drum like an artist. ^Listen to know of many foundries right how 
"Yankee Doodle", "Marching Through which have their full complement of 
Georgia," and the rattling, lilting cres- windows but the glass in them is so 
cendo measures of “Dixie" and it is covered with dirt and grime that they. 
easy to understand how men fought, might just as well not be there fop all 
bled and died during the red days from the good they arc. They serve one puf^ 
*61 to *65." pose admirably. They ptevent the tnisi 

"What*s the idea"? I said. "To hear inside from looking out and thusJosing 
you talk one would imagine you were interest in their work, and they prevent 
a candidate for something, or else a pro- vulgar people from gawking in at tho:, 
fessional spellbinder with an eye on the workmen and thus embarrassing the^ ' 


old soldier’s vote." 

" ‘Pon tny word," said Bill. "Whenever 


sensitive, refined and high-strung artist^ 
"It is funny how climatic conditions 


1 cast pearls before you I am almost ‘affect the window glass in a foundry/ 
forced to the conclusion that there is You never see a broken window in tte: 
something in the theory of transmigra- '’winter. Hail, sleet, snow or rain, it it. 
tion of souls. If there is I am quite alf the same, the good old panes diefy'r* 
positive that hi a former incarnation them all ; but with the first balmy brentfa - 
you were equipped with a much longer of spring they commence breaking qt J 

A ^ J ^ « _ H • % i 


snout and a curly tail." 


an alarming rate until by mid-siiiim|fer- 


until the boys 
had finished a 
selection they 
were playing* 
"You can talk 
about your bands 
and orchestras," 
said he> for 
pttte* exqoilite 
p.ti»tsttre; some- 
thing that keeps 
your, , heart in 
your ' t)irdat atid 


He rapidly executed a strategic move- there is not a whole sash in the places 
man's first love ment to the rear which brought his “I often have attempted to figure OPIf * 
the days of his back up against a jeweler's plate glass this phenomenon and almost had rea^4^^ 
lemorics center window and dared me to throw any the conclusion that a certain amount of ‘ 

0 or an angelic paving blocks at him. intentional carelessness on the men's, 

faintly scented, I abandoned the idea of beaning part was responsible when the question ^ 

ircss and shyly him; not, I assured him because he de- was settled for me by a bright yomtg : 

1 her blushingly served any mercy but because if 1 did lad who was learning to be a general 

le from the first so, some narrow minded people' might manager by spending a month in oadb^ . 
is only natural think 1 was trying to divert attention department of the plant. When He 

!C a parade, our from the parade. However, I assured reached the foundry he told me that he 

lands. him, that it would afford me great did not wish to be assigned to any 

sized them up pleasure to go out to his foundry some particular job. He said he was. only^ 
y, but when a day and get him through one of the allowing himself a month in which to., 
jed, Bill insisted broken windows. make an intensive study of foundry / 

good vantage "At this season of the year," 1 said, routine and operation. Therefort^:; 

^nd boring “most of the glass is bound to be would take it kindly if I did not Inters^ 

i F a distance broken and I can rake you fore and fere with him but just let him maltit 

hi* Owtt inm^^i 

nffi Iwn «p tiv! out nadOB im-inK cunm 0 F:.inibresi ax Bvwr nsMiFMimTioN would ap^ 


ran 



THE FOUNDRY 


September 1,1920 


ciatc« any ti^s or advice he inighf free, to enrouraRc thdr adoption. “ Tart of ray system/ said he. *t time 

feel inclined to give me from time to ^rst day they had them on every colored each one of my actions, all day, thd& 
time. He grbccfttlly admitted that he helper in the place had ctit a row of by ^plotting them on a chart at night 
would be pleased to do so; but in view port holes on both sieves along the water and comparing the actual curve with a 


of tlie fact that his time was limited he line. The old l)oy assured me that if theoretical curve t can measure my 


intimated that 1 should make the ques- 
tions as brief as possible, or, as he pixt 
it ^oiake 'em .snappy.’ . 


he was running a foundry in the South 
he would shoe all the h<dpers like muie.^. 
“With this weight off my mind I ton- 


turned the proposition over in my tinued down the shop until I located the all day.' 


rfticicncy. ^ really think that the tirtie I 
devote to this part of my work each 
night is the most important thing I do 





mind for several days and finally decided 
tfiat 1 would seek his ad- 
vice on two foundry prob- 
lems which I had never 
heard satisfactorily ex- 
plained, The first was— 

Why do colored helpers 
always cut holes in their 
shoes? The other was 
the problem of the broken 
windows. On my way 
through th* shoi> seeking 
the fountain of kiiowdedcH* 
f was stopped by an old 
‘bo Vho had recently ar»- 
rived from Alabama. Ho 
was engaged in making 
a 6-foot ipullcy and as hr 
understood there was a 
hig (liflFcrcnce he 
twccni Northern ^ 
and Southern / 

foundry iron he | J 
wanted me to ad- t 
vise him whether mjoKic 

it wla.s uccessa ly 

to /place a fuiding riser on ihr huh 
I told him to do so by all moans and 
fo be sure to feed it np well allor it 
was cast. Having setikd that puiiit, 
it struck me that since ho w.is prob- 
ihly familiar with coiubtioiis in the 


young man of whom 1 was in. search, 
lie was making an entry in his note 


book to the efTect that molds left stand 


HcY 
PCRCy. 


m 



m 



UK UliOKIvV WINUOW .\IYSIi::n IS rAI»LvINK(» IN A SCIKNII/Ii: MANNK 


ing over night invariably produced hail 


“‘Fine businesi^/ I said. 'Fine busi- 
ness, I find no difficulty at all in be- 
lieving you. and I think if you can 
explain the problem I iwant some 
light upon, it , will run your effi- 
ciency curve pretty well to the 
t<^ of the chart.' ‘Shoot,* said he, 
blissfully unconscious of how aip- 
propriate the term was under 
the circuin.st.incos. ‘How do 
ccount/ I said, ‘for the 
fact that every window pane in 
a foundry gets broken in the 
summer time and the addi- 
tional fact that the frag- 
ments of broken glass are 
always found on the outside 
of the building?* ‘That’.s 
quite simple.* said he. ‘The 
foreign materia) 
covering the glass 
has a clii’lerent 
coelficicnt of ex- 
pansion from the 
V. MAN’NK!!. glass ilsvlf the 

heat from the 
sun’s rays acting directly on the out- 


ca '.tings on account of the facing sand side surface of the glass exi).inds that 

gelling sour. lie .stuck the note book in side until it e.vceeds the elastic limit 

his iwjcket, pulled up <me sleeve to and then there is noth ng left for it 

Hole the time and then assiimctl, to the but to break. The curve on the out- 


ihly familiar with coiubtioiis in the of his ability, the facial exprc.ssion 

South he could explain the shoe ami manner <if speech ascribed to siic- 
eiiigina. crssful captains ol industry by our lead- 

“Ue laughed when I asked him and ing novelists — you know, brows drawn 
said that he had nothing to prove it; dnwii to indicate the most intense con- 
but down where he came from it was centration, eves darting out , shrewd 

the generally accepted belief that gentle- glances through half closed lids; etc. He 


men of color breathed through their addressed me in one of those short, 


feet. He said that he had worked in a 
big plant down there where the manage- 
ment had instituted safety methods and 
among others had insisted on the 
foundry employes wearing congress 
p. shoes. They even 

I y^'cni so far as to 

■ supply every man 

with a new pair, 


crisp sentences which according to the 
same authorities is characteristic of the 
modern American financial giant. 

“'Well, Bill/ just like that. 


side throws the center of gravity be-, 
yond an imaginary perpendicular or 
vertical line on the face of the sash 
and consequently the gla.ss falls on the 
outside of the building.’ 

“He flipped out the note book, con- 
sulted the dinky little time piece, made 
an entry under the heading Expert 
Advice and said ‘Anything else?* 

“1 said no, 1 did not think there was 
anything else worthy of his attention ; 


"I told him that I wanted his advice but I pertainly^t obliged to him for 
on a certain foundry problem; but be- the informatjEnv 


fore taking it up I asked him why "Now thr 


rare alone,” I then said 


he had looked at his watch when I had “ahJd there is no danger of 


approached him. 

c 


being . overheard, do you mean 
to tell me that you fell for that 
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Hrie 'of btmk?^ . the kind /ol 

qt^tion that hq one, never answers,^ 
satd he. “You might jusd welf 
ex(}cck the apprentice boys to 
that they broke the ‘windoiws 
finding shortt. hard ‘pieces of round 
stock' cores among the debris. You 
can fprm your own opinion but you'^ 
can’t prove anything." 

J ^ 

Chilled Edges Are Cause 
of Trouble 

By If, E, Diller 

Question . — We are having consider- 
able trouble machining our gray iron 
cylinder castings on account of hard 
iron. Our chemist advises us that the 
iron contains: Silicon, 2.30 per cent; 
sulphur, 0.075 per cent ; phosphorus, 
0.650 per cent, and manganese, 0.70 per 
cent. He also says that it is not po^ 
sible to further soften the iron and pro- 
duce solid cylinder castings. 

Answer . — Wc know of one foundry 
that is making cylinder castings from 
metal of practically the same composi- 
tion as the iron yon arc using, and ob- 
taining sound castings easily machinable. 
We think that pos.sibly your trouble is 
from getting the edges of your cast- 
ings chilled by having too., sharp corners 
or the sand too damp. Wc have knosvn 
foundries that have had this trouble 
caused by swabbing the corners of their 
molds with loo much water. While 
their iron in the main body of the cast- 
ings was soft and readily machinable, 
some of the corners of a few of the 
castings would be chilled and dull cut- 
ting tools. 

In general cylinder foundries use an 
it on with lower phosphorus content in 
order to insure castings free from por- 
ous spots. Many foundries carry the 
phosphorus in the vicinity of 0.200 per 
cent, ^^e would recommend that yon 
use a flux consisting of 25 pounds lime- 
stone and 2 pounds iluor spar per ton 
of metal. This should be placed on 
each charge after the second, toward 
the center of the cupola so as not to 
wash against t he side 

Vertically Cast'^^lvtlow 
Rollg Are Warped 

By Pat Dwyer 
I have been having trouble 
lately on account of rolls warping and 
would appreciate any information you 
can give me on the subject. The rolls 
are poured with .gray iron in dry-sand 
molds. 1 madc'^a dozen or more of 
these castings which ftrt straight and 
satisfactory but the last three I have 
made are quite crooked. They are all 
the way ftom an inch to half an inch 
out in the penter. The roll is 7 feet 
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6 inches/ Jong by 13 ' inches outside 
diameter. 'A straight core 9}^ inches 
in diameter extends from end to end. 

Aniwcri: WitKbui further details it 
is impossible to say definitely what 
causes the castings tq warp. It might 
be caused by a warped pattern ; -a 



THE AHNK.MKLEU Mul.l) KE.U)V FOK PUUKING— 
,1 I.NDICATKS THE HTKAl* FOR IIOLHINC DOWN 
THE MAIN CURE; R 18 THE RING COVEK- 
l.NG COKE; C 18 THE IKON RlIRllING; /> 

IS THE l>OUKl.\<i BASIN. AND A' 
BH0W8 TWO OF THE GATE OPK.NINOS 

crooked core or by having an unequal 
thickness of sand around the casting. 

Probably your trouble is due to the 
latter 'cause. If you are molding the 
roll on end in a round flask it is prob- 
able that the pattern is kept Eosc to 
one side to allow room for the up- 
right runner. If that is the case the 
roll invariably will warp because the 
heat from the thin side of the mold 
will radiate much faster than frojit 
the side carrying the runner. The 
thin side will contract first pulling 
the ends of the casting toward each 
other and springing the back. ■ The 
other sidc '^ill contract later, but can- 
not do so normally on account of the 
resistance offered by the side which 


■ • ■ r 

already has set* and become, r^tfd.:, 
A familiar example ;-o^ this phe- i 
nom'enon is seen in castings opekHsand « 
piatc8» If they arc left to cool naittr^\„ 
ally aiter^ they arc poured the * 'eiida ‘ 
will spring up. The , comrhoit remedy 
for this is to shovel sand on the ends/ 
and leave the center ^ uncovered, thus 
equalizing the cooling process. 

The regular roll shops overcome this 
tendency to warp by providing exten-* 
Sion pockets on the flask sections to 
carry the upright runner and thus are 
enaMcd to keep the roll in the center 
of the fla.sk with an equal thickness 
of sand all around it. 

Where rolls arc only made occasion- 
ally and It IS desired to run them from 
the bottom, square flasks ate the bestbe^ 
cause the runner can then be kept in 
one corner. • 

In your case try round flasks; but 
instead ol pouring the job from the 
bottom, pour it through six x pi* 
inch pop gates evenly spaced around 
the top. To insure a perfectly clean 
casting it might be advisable to dis- 
pense with ramming a cope. Instead 
a h>ose ring 1 J/j inches thick could 
be sawed o\u on the band saw and 
‘lipped over the top of the pattern. A 
round Hat corcbox corresponding to 
\ihe .shape and si/c of the ring and 
containing small upright pieces to form 
the gale openings could lie u.sed ..for ' 
making a cover core. 

AfltT the mold is dried and thb 
upright core .sot the ring core dropped ^ 
into place will center the upright core 
autoniaticallv. A w^ooden block to 
f«>rm the basin tluMi is placed over the ^ 
gate openings followed by a .shallow 
n.isk ring which serves to hold the 
green sand which is rammed around 
the basin block. An iron bushing or 
other suitable packing on top . of the 
upright core can be secured by a flat 
strap clamped across the top flange. 
The general' arrangement is shown in- 
the accompanying illustration. , 

Where cylindrical cored castings arc 
molded horizontally in a .^plit flask 
and afterwards upended for pouring, It 
iiumetiine.s happens that the mold ts- ' 
sprung in the center due to insufficient 
support under the center of the roll- 
over board while ramming the drag" 
or the same condition prevailing after 
the mold has been rolled over. This 
will result in a thick and a thin side 
on the mold after the core is placed. 
When the casting is poured the thin 
side contracts first an^ the castim^ 
be crooked irrespective of whether it 
is in the center of the flask. 

A new blast furnace, with % capacity 
of 100 tons of .sand-enst pig iron daily, 
has been put tn blast at Hankow^ 
China, according to reports to the 
department of commerce. ^ 
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Time Study Underlies Bonus System 

PrixlueUoA Department Determines Standard Time for Different Foundry 
Operations and Keeps a Record o{ the Amount of Each' Kind of 
Stock on Han<l and Bein^ Conaumed 


BY H. B. DILLER 


0 


X N SOME few shops the pro* 
prietor of the foundry is 
also the manager, the whole 
molding and core-making 
force, besides being cupola tender and 
shipping clerk. Such ' an industrial 
organization has some advantage over 
the big company with its hundreds 
of employes, in that it has no need 
for sclicduled system. How- 
ever, as soon as a foundry 
employs more than one 
man, some form of produc- 
tion system is introduced. 

When the number of em- 
ployes reaches the hundreds 
or possibly to the llioiisands, 
llic ditTTiciilty of successfully 
directing the activities of all 
these workmen in their va- 
rious activities is more <an(l 
more complicated. In recent 
years the production depart- 
ment has become more im- 
portant in the foundry. The 
comparatively new depart- 
ment has had many diffi- 
culties to overcome and 
much prejudice to meet in 
establishing its sphere in the 
foundry, but it has proved 
its essential value and now 
every large foundry has a 
force of men operating un- 
der the name of production 
department or per- 
forming the functions 
of such a division. 

Production meth- 
ods at the Saginaw 
Malleable Iron Co., 
largely are under di* 
rection of the pro 
diiction department 
of the General Mo- 
tors Co. which has a 
staff of trained ex- 
perts which applies 
the basic principles of 
production to ma- 
chine 8hop» assemb- 
fling department or 
foundry with equal 
Jacility. At times 
slight modifications 
in the standard forms 
will fit them for 
work in a particular 
deparhntnt. In such 


cases the modilicatioiis is made but 
the essentials are kept as close as pos- 
sible to the original standard form. 

The work of the production depart- 
ment is split into two general divis- 
ions; the one handling materials and 
production control, and the other the 
standards or time-study department. 
This latter section determines the lime 


Time Study Principles 

ABSOLUTE fairness on ihc part of both vuwaye- 
meat and employe is csseulitil for the sutcess of 
liny bonus system. The basis upon te/uV/t the bonus 



is paid must 
with the most 
and whe n 
I ished, the 
that ihc coin- 
stand by its 
not cut down 
cd as greater 
obtained. The 


be estabhslu'd 
exacting care, 
once estah- 
m e It expect 
p an y will 
promise and 
the time allot- 
efficiency is 
principles of 


\\\% 


time study are elucidated in the following excerpt 
taken from a circular written by E. K. Wcnnerlwid, 
General Motors Co., for the direction of the produc- 
tion departments of the various branches of that 
company, including the Saginaw Malleable Iron Co. 
Mr, Wennerlund says: 


The primaiy object In Uklnt t time liudy of a shop (ipenllon la to arrive at 
standard time, L e. itandanl rate of production. This itandard of pnxhictlon, v1 
eaUblldiPd, may be used as a basis for either of the followlnt: 




Payment of a bonus ai a reward for efficient production. 
fiatabUshlni a piece rate for the operation. 

A check on present or proposed shop methods. 


Standard time may be defined as the time required to perform a fslven operatkin. 

a group Of operations, by the average eompeieia uorkroan, repeatedly over an eitended 
period. Lost and waste f^me la ellmiMtd from Uie itandanl Ume, ncept to the extent 

of providing for minor delays inddmit to Ihe vhop rondltlons. 

The ptirposea aimed at In placing stoiidard time orfbperaiions In (he shop, and 
offering a bonui reward for production, are as follows: 

To stimulate the worlmaa to greater effort. 

To reward him In nmMlthm to that effort. 

To fomiah a standard for the measurement of the rate of production. 

To meisore the effldeney of the workmen, Indhrlduelly or In froupi. 

A time study abould be liken by a fpeclally trained Investlfetor. He should 

have the full cTHtperatlon and support of the department fenman, white In the cierelse 

of his duties. When preparing to take a time study, the inredlgator should ascertain 

that the equipment is In a ffnt^cteis condition; that light and venUtetloo are satlafaetory; 
al'o, Umt the material to be woiked on ts to good stendird condition for the operation. 

Uo will also tmaitlEite and neonl. u • result of mothm study, the number 

and bind of. metlont neciimiy to iftefoiii the operation in the eaibit aumier and the 

ihorUit time. He ibmiM 'inform the workmio fully what are the pmpoMi of the Inveetl- 
gatlon, end get film to codfeni Jits methedi to the best ibo 


which i.s necessary to make each new 
job wliich conics to the foundry. This 
done by a time study in which the 
length of time for each operation is 
found and established. Time studies 
also are taken when any change is 
iliade on a pattern involving even a 
.slight modification of the operation. 
l*hc time .studies .serve as a*basis for 
dctiTininiiig the bonus to be 
added to the hourly rate at 
which the workmen %rt 
paid. 'I'his houirly Itntc is 
deter niiiicd by the rate being 
paid in the trade for dbiy 
labor. 

The in older is paid his 
hourly rate no matter how 
many molds he makes, but 
it he makes more than 75 
l>cr cent of the molds which 
the time-study department 
has determined is the stand- 
ard rate for the particular 
pattern, he will receive a 
bonus. 'I'he amount of thce 
bonus varies with each per 
cent of the established base 
up to 20a per cent. At 
per cent the lowest bonus, 
which amounts to 1.6 per 
cent is paid. When the 
inolder makes whai has been 
determined should be a nor- 
mal day’s Output, or 10 per 
cent standard time, 
he receives a bonus 
of 20 per cent. This 
amount is increased 
to 50 per cent when 
125 per cent efficiency 
has been rcachec); 
while at 1.S0 per cedt . 
efficiency, above 
which few molders 
go. ail 80 per cent bo- 
nus is paid. 

In setting the 
standard time, it is 
considered that ' a 
good workman will 
average 110 per cent 
or better, which 
brings hiiy a bonus 
of 32 per cent. There- 
fore, the inducement 
is considered liberal 
enough to induce (j||e 
workmen to strivo 
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for aM largi' a brums as possible. Of 
course, it is essential that an hourly base 
rate be established which is ronsisttiU 
with prevaiiinji^ wastes in iht* commiiiiily. 
The Saginaw company has decided that 
there is nothing to be gained by main- 
taining a low' hourly rate and then rais- 
ing the standard time to make the total 
•earnings attractive. It has been found 
tlial high hourly rates atlrtict good pro- 
ducers. The management insists on a 
workman doing a fair day's work to rc- 
niaiti in service. 

Naturally, when tlie wages piid t’le 
rnolder depend <»n the time study it is 
neeessary to use every precaution to 
see that a fair rate is set. The man 
who does this must lie familiar with 
llie work' as well as with human nature. 
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is determined. At times it is impossible 
to induce the rnolder to enter fairly into 
the spirit of the study. In such cases 
the investigator must be able to tell 
when false results are being obtained 
through lack of co-operation of the 
rnolder, and if the rnolder cannot he 
induced to give the lime study a fair 
ti ial the investigator sets a time w'hich 
he judge.s as fair. This occasion seldom 
ari.ses, as the molders appreciate the 
system after they come to understand 
it and realizes its fairness. In case the 
second observation tallies closely in the 
time of all elementary operations, tli- 
individual result', are not put on ine 
card, but the total time Ls recorded. 
The time for the two trial ; is ihon 
.iveraged to .secure the time to be al- 
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lowance sometimes is considered to (ake 
care of extraordinary conditions not in- 
cidental to the operation. 

The sums of all items arc averaged 
and placed in the line marked Total 
Items, Fig. 2. Below this figure is the 
time allowed for contingencies. These 
two are added together to make the 
total time in minutes, which is carried 
out to the hundredth of a minute. The 
number of pieces in a flask, the average 
time per piece, and the standard hours 
also are marked at the foot of the page, 
as illustrated in big. 2. The average 
time in mimile.s is obtained by dividing 
the total lime by the number of pieces 
in a mold. The standard number of 
hours is secured by dividing the average 
lime per piece by 60. which converts the 



VUi 1 t I.OSK ACrOl'NT ()K TltK STOCK ON KANIi AS WKI.L AS THK AMOUNT BRING CONSUMKP IS KKl»T ON LOOSE-LKAK FORMS 


lie inu.st kn<'W how to divide tlie job 
into different *?ia-’f«dions and be able to 
determine whether the rnolder is trying 
t(i perform the operation normally. Sucii 
ability is only acipiired by long prac- 
tice. Therefore, only one man is em- 
ployed to set the standard time rate. 

a time .study is made, the re- 
sults are put on the back of a time- 
study card as illustrated in Fig. 2. The 
figures in this illustration, as in all other 
illustrations in this article, are nof given 
as actual but are assumed figiiros which 
are assigned merely to elucidate the 
working of the system. A division of 
the job is made into its different ele- 
mentary operations, and the time for 
each operation is recorded in hundredths 
of a minti^e by use of a decimal stop 
wiatch. A second observation is made 
to compare with the record *of the flrst. 
Should the time consumed by any elc- 
jjkentary observation vary in the two 
trials, a third or even a fourth trial is 
made and the rcasbp for the va^riation 


lowed for llu* operation. In setting the 
allowed time the invcstigalDr must take 
into consideration an average good work- 
ing condition for each operation. 

'fhe elementary divisions on the time- 
study form show only the net lime with 
out any allowance for contingencies. The 
total of these items then shows the net 
time for the complete operation It is 
thought essenl'al to adhere to this jirac- 
tice so J hat the time study may be of 
value *)r future reference, How’ever, 
certain allowances incident to the opera- 
tion are made to have the established 
time represent the standard rate of pro- 
duction repeatedly <»ver an extended 
jiorind and to allow for unavoidable con- 
tingencies. Ten per cent is the average 
time allowed for contingencies. In addi- 
tion to this, an extra allowance of 28^4 
per ^elU is allowed for pouring. The 
inolder works nine hours a day and it 
is estimated that two hours, of this time 
is con.sumed in pouring the molds and 
shaking out castings. A secondary al- 


average lime into decimals of an hour. 

When this work is finished, the man- 
agement has, on the back of the time 
card, a record which can be referred 
to at any time. On the front of the 
card is kept a detailed account of the 
job. As shc^^in big. 1, tliis includes 
the (late ih^^ { le study was made, the 
type of ^^jfnent, a complete descrip- 
tion of tliT^ equipment, a list of special 
fixtures, the kind of operation, the num- 
ber of employes working on the job, 
standard production per hour, etc. 

All time studies arc numbered serially 
and registered on a form known as the 
Time Study h\(fislcr. Fig. 3. Thi.s regis- 
ter number then appears on all job tick- 
ets or credits where the standard time 
is used. Any change in standard time 
requires that a new time-study form be 
made, with a new* register number, stat- 
ing reasons for the change. 

These register numbers may be pre- 
fixed by a letter, in which case the 
numbers run serially after each prefix. 
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r> T»K STANIlvnO TIME AM.OWEn TOR , TIIE DIFFERENT 0I»KRATH>N9 18 NOTED ON THE llttOLT ROUTlNr, SHm- A I’OEUMN ON THW SHtJCT 
T8 ALSO IDIISERVEI) FOR RECORDINU THE VARIOUS KEtilSTER NUMHERS 1T)U THE BE\'rnAL OTEBMTONB 


I'or example, iimliT the group bonus 
plan a number of minor operations arc 
coinbiiU’d into one group nneralion, and 
ilie siaiiclard lime for llie latter is the 
total lime in maU'hoiirs ot its minor 
operations. In this case it will be found 
convenient to desiirnate minor operatiiui 
lime study numbers with the prefix D, 
and group operations by prefix G. 

For group operation standard time%, 
a separate time Figs. 1 and 

2 is filled out showU^^gister number, 
name of operation, a^^^tandard time 
of each minor operatio^^ If an extra 
allowance "of time is necessary it shouhj 
be included, not for the minor operation 
hut for the group operation ; thus, show- 
in;' l>asic standard time only, for the 
minor operations. This facilitates the 
rearrangement of minor operations front 
one group to another on the rontiii .5 
sheet, without referring to the time 
study for each operation. 

Before the standard time hoctyncs ojTi- 
cial, the manuscript is audited carefully 
ill the standard department oHsce. All 
additions are checked and reference 1 # 
made to time studies covering similar 
operations, so that no mistake is made. 


The standard time system with a Imuuis 
reward, is considered to be essentially 
a diy-work plan as distinguished from 
the piece-rate .system. Kach cmiilo>c re- 
ceives a fixed hourly rate, anil' an addi- 
tional bonus is paid, dependent fin the 
spoeil of production. By dividing the 
cumulative standard hours, for a period, 
by the corresponding actual elapsed 
hours, the relative elficicncy of prodne 
tion is obtained. The per cent bonus to 
be paid in addition to the base wage jor 
the elapsed hours is obtained from a 
bonus table, which has been slandardn ed. 
When computing the efficient' of groups 
of employes, man hours, l)Ai standard 
and actual, always are used. .\X or be- 
low an efficiency of 75 per cent, thi em- 
ploye is automatically on a flat day rue, 
zero bo;ius being earned. 

To make the standard time cflFectivc as 
a wage plan, it is deemed requisite that 
production be speeded up to where the 
employe can earn a substantial bonus, 
amounting to 20 per cent or better, in 
addition to the base wage. It is the 
duty of the standards department thro? gh 
its shop * investigators, to see to it that 
a satisfactory degree of efficiency is main- 


tainerl on each operation. Where the effi- 
ciency shows low, the first step is to 
determine the reason. Any one of the 
following conditions may exist: 

The standard time may he too lot% 
for the average conditions. 

riic operator may Iw inconpeteut. 

11 c may lack interest. 

A temporary pom* qnai ty < i 
in.iten.Tl. or a bad coml«.tion or 
■ qmpineiits, veiitialion, or room 
IcmpeiaMire may oht.iiii. 

If the standard time is found to be 
too tow, it is remedied by taking a new 
lime study. Where the other conditions 
exist, the full co-operation ^'f the depart- 
ment foreman and the factory manage- 
ment is secured. The standards depart- 
ment is reipiircd to watch the ca.se until 
the adverse conditions have been rectified. 
Generally speaking, it has been found 
that if the standard time is fair, and sur^ 
rounding conditions near normal, the 
workman will do his utmost to main- 
tain a high degree of efilciency, he is 
convinced that the expected rate of pro- 
duction i.s attainable. 

Since it should be the policy to allow 
a basic standard time to stand F%ma- 
nently when oace established, unless 










my 

tlierc is a chaAge in equipment, mate* 
rials, or methods, care is exercised that 
standard time is not set until it is cor- 
rect, Unless the workman ran feel con- 
lident tliat the time will not be changed 
under cxislin^ conditions, he is not like- 
ly to jrnt forth his best cflbrts. When 
new methods or equipment arc intro- 
duced, a new time study based on the 
chttnged conditions is justified. Where 
the workman makes a suggestion result- 
ing ill improved methods or equipment, 
he is suitably rewarded by the manage- 
ment; for it is estimated that to alloi^ 
the standard time to stand under the 
improved conditions will cost a great 
deal more cumulatively than would a 
liberal cash reward paid when adopt- 
ing the suggestion for saving time. 

The bonus is computed for each pay 
period. It is pointed out to the work- 
man tfiat if he attains a high efficiency 
for part of a pay period, and a lower 
elficiency down to 75 per rent, for a 
portion of the period, that he does not 
lose the bonus whicli has been earned 
previoii.sly. It may lower his average 
efficiency, and hence the percentage of 
bonus, but this percentage is computed 
over a longer period ; so that bonus once 
t'arned within these limits, is not subse- 
quently lost. 

.Application of the .standard time sys- 
tem i's shown in the form ilhislratcd in 
Mg. 5. 'Phis is the group routing for a 
steering gear hrankel. It gives a de-- 
rription of the eciniinnent r<M|uired, tin* 
number and kind of cores, and a list of 
the different operations such as, make 
cote, mold .set cores, pour shakeout, shift 
mold, dump mold, chip, inspect, sorb 
weigh, etc. Then in two columns to- 
ward the right the register numbers arc 
given and the standard time hours for 
the diflFcrcnt operations arc noted. The 
estimated production per hour is indicat- 
c(f in the last column. 

.Another function of the production de- 
partment is to keep the management and 
the purchasing department informed as 
to the state of stock on'' hand. The 
managrtneiit decides how long ahead the 
foundry .should be covered for the dif- 
ferent materials and the purchasing de- 
partment makes the contracts. However, 
they secure their data from which they 
derive the amount to be contracted from 
the production department who must 
keep continually informed on the state 
of the reserve of all materials. In case 
the amount of any material on hand is 
{hove or below the amount decided on 
as the proper reserve the purchasing de- 
partment must be notified. To have this 
information cdhstantly available a record 
is kept on the form shown if\ Fig. 4, 
headed Stock Requirement Record. The 
name of the material and the stock tium- 
ber diet placed on the first line. The 
table immediately undey this Is so ar- 
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ranged that a year's record may be kept 
of the reserve in pounds, tons, gallons 
or whalevcr it may be; of the monthly 
consuinplion : of the cumulative monthly 
ronsumpiion including reserve obtained 
by a<ldiiig the tw*o; and of the cumu- 
lative monthly schedule. Below this are 
two tables for keeping a record of the 
re»iuisitions and the receipts. Other 
fi>riiis are mxessary for reporting the 
daily consumption and stimming up the 
monthly total consumption, but this form 
tells the story at a glance of how much 
stoek is on hand and how much is due 
I Ml (Mders together with the consumption. 

Melting Steel and Iron 
in the Cupola 

— We have, considerable cast 
scrap with machine steel fast to it. Would 

be any di.sadvantagc to our melt to put 
say 10 per cent of this steel and iron in 
the cupola? We make machinery cast- 
ings and use 2/3 scrap and 1/3 pig iron. 

Atismr: — Instead of being a disad- 
vantage the addition of steel tt» the 
cupola charge in amounts varying from 
S l<^ 40 per cent now is recognized 
as a dislinel advantage. It does not 
matter whether it is added in the shape 
\oii iiiention or whether it is added as 
a M j>.irate and distinct part of the 
rh.iige, as boiler punchings, clippings 
or any other form of steel scrap. 

I'he only point you have to w'atch 
IS the silicon content. The nmount of 
silicon in soft steel scrap is practically 
negligible, and cast iron loses approxi- 
mately U.2S per cent when melted. There- 
fore when making up the charge, it will 
he necessary to allow for the absence 
of silicon m the steel and the cupola 
loss in the iron. 

At present you arc using 33 1/3 pig 
iron and 66 2/3 scrap which probably 
give.s you iron about as hard as you 
care to machine in thin sections. The 
substitution of part of the scrap charge 
with steel would make this still harder 
and therefore it will be necessary for 
you cither to use a little more pig iron, 
to n.se the .same relative proportions of 
pig iron but of a little higher silicon con- 
tent, or to use the same relative propor- 
tion.s of pig iron and scrap as at pres- 
ent and inC.ddition about 10 pounds of 
50 per cent ferrosilicon to each ton of 
iron. 

Defective castings, those having, blow 
holes and hard spots, .ire frequently 
attributed by amateurs to steel in the 
charge when in reality they arc due 
either to poor molding or furnace prac- 
tice. To secure clean, solid castings, the 
iron must he melted hot and this is 
particularly true when the charge ii 
partly mad'e up of steel. By hoi is not 
merely meant hot enough to *run but 
what the foundryman calls smoking hot. 
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Manganese Hardens 
Welds 

Successful results obtained from a 
cunsiderablc nimiher of welds made 
by .several large steel mills have 
shown, according to a statement by^ 
the Metal & Thermit Corp., New 
York City, that *the life of wobblers 
on pinions, rolls and large shafts 
which have been repaired by thermit 
welding, after previously having been 
worn away or broken, can be mate- 
rially prolonged by the addition of 
3 per cent pure manganese to the 
r;jiiroad thermit, in .addition to the 1 
ptM- cent of pure mangane.se already 
in the product. Thi.s will give a hard 
wearing surface. Wobblers should be 
thoroughly heated to about 1400 de- 
murs Fahr. before welding; otherwise 
no amalgamation of the two metals 
will be obtained. 

BuiSd Mexirjin Plants 

Arrangements have been made by 
the Oil Well Supply Co., Pittsburgh, 
and the Tampico Foundry, Macliine 
& Supply (‘o., to hnihl plants upon La 
J>leta, an isl.ind which has a large 
frontage on the Tnxpam river, near 
Tampico, Mexico 'i'liese corporation.^ 
have pnrt based hind upon the island 
on which th(‘y will locate their plants 
1 ho Oil W'ell Supply Co. will expend 
about $400,000 in the construction of 
machine shops, warehousc.s, etc, while 
the Tampico Foundry, Machine & 
Supply Co., besides moving its foundry 
and machine shops to the new location 
will expend about $100,000 in new 
equipment. 

Claims Process to Make 
Steel from Ore 

According to a report from Brus.sels, 
the Belgian ironworks of the Ougree- 
Marihaye have recently acquired, from a 
French engineer, for the sum . of 1,- 
000,000 francs the patent foi all coun- 
tries for direct from 

iron ore, furnace co6e being 

replaced by f|^hary pulverized coal. 
Experiments which liave been made by 
the new process are stated to have 
given full satisfaction. 

Organized for the purpose of making 
malleable castings, the Ashland Malle- 
able Co., Ashland, O., expects to have 
a foundry built before Jan. 1, 1921. It 
is capitalized for $150,000 and will be 
in the market, for all sorts of foundry 
equipment. J. H. Firestone, Spencer, 
O., is president; Samuel Miller, E. M. 
Armstrong and’ W. L. Rybolt, all of 
Ashland, are vice president, seerkary 
and treasurer, respectively. 



How Spur Gear Patterns AreMade-H 

Nearly Every Type and Style of Spur Gear la Described and Illustrated 
Togfether witb Practical Hints and Advice on tbe ■ 

Construction of tbe Patterns 


BY JOSEPH HORNER 


Q UMEROUS variations in the 
sectional forms of wheel 
' rims, bodies, arms, and 
bosses, control the methods 
of pattern construction. The Kroup of 
sections in Fi|?. 14 illustrates shapes 
that are in f^eiicral use. A is not em- 
ployed so much in pattern work as 
some other forms. It is chiefly con- 
fined to small Clears, subject to mod- 
erate stresses, the teeth of which are 
rut by machines. In that case the rim 
is cast .solid and the castinjf, often of 
steel is molded from a metal pattern. 
.S»>mctimes the blanks arc forj^iiiKS. No 
larRc wheels arc in.irle with elliptical 


case the maiiiijf wheel is not capped at 
all. The patternmaker can see almost 
at a glance how these varied shapes in- 
troduce diversities in molding, and in 
pattern construction. Fittings for 
clutches and bosses are frequently in- 
cluded while often, eastings of two 
gears of different sizes and shapes are 
cast in one. 

iMg. 15 shows a plan, and a section 
through a plated pallern, stiitablc for 
any diameter where a plated center is 
employed. In no case may a plate t^e 
made of solid stuff. Tf of large diam- 
eter, it mu^t be built up with segment- 
sectors. as in Fig. 15, or with open 


ing to tlic pitch lines, with allowance 
for turning. It shows also how glued 
segments are reinforced with wooden 
pegs in the plated center; in the nm 
segments and in the shroudings. In 
building this up the actual rim seg- 
ments terminate in the planc.s, A, 
with the ends of the tceth,^ which are 
attached to the body of llic pattern. The 
shroudings an* glucd-up separately and 
the lower one has to be left loose foir 
delivery. U is fitted with a shouldered 
chtVk, as shown, which self-cenlcrs it. 
'I'he upi)er shroud is also left loose, be- 
ing fitted with dnwells and lifts with 
the cope. The m«dd has to be made in 
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FIG. 14 — A GROir OK SBCTJONS SHOWING 80MK OF THE SHLES OF GKAKS IN Gf^NEIUl. (JSR— (/ ANO // ILEUbTRATK RnBOUPED WHEEtJI 


arms. Many small gears ; those of 
medium dimensions, and all pinions are 
either soH,4*plated, oA^^^n the shaft 
occupies a large pr«|l|^ of the 
diameter, are solid chunlclSF 
The larger, gears are usually made to 
the sections of B or B has arms 
of T Section; C has a platc^d center 
which is often lightened out as at D, 
with circular holes. Vertical ribs may 
also stiffen the arm's, as at E, which 
is an alternative to placing the ribs on 
the side* as at B. F, with arms of the 
H section is almost exclusively confined 
to machine-molded gears, where the 
arms are made with diy-sand cores. G 
shows how teeth are strengthened by 
capping or shrouding to the pitch line^ 
the mating gear being similarly treated. 
H illustrates full-shrpiididg* in which 


joints, Fig. 16, if of moderate or small 
dimensions. The built-up plate in Fig. 
15 includes at least two thicknesses, and 
preferably three. In such centers the 
bosses are fittdd with central studs in 
order that stock bosses of different m'/cs 
can be interchanged. .A ce^ral hole 
of one standard size, as say, V /2 inches, 
is made in all wheel patterns of this 
class. The rim is built in segments oil 
the plate, Figs. IS and 16. The plats 
in Fig. 16 with open joints will not 
shrink and cause the wheel to become 
elliptical, but it is not quite so rigid 
as the built-up plate in Fig. 15. 
Dowells may be fitted in the jojpts in 
the larger diameters to prevent the 
warping and lapping of adjacent edges. 

A large ^ttern with a plated center 
is shown in Fig. 17 having half-shroud- 


a three-part box. It is desirable to 
leave the top shroud loose, in order both 
to withdraw it from the cope instead 
of lifting the mold off it, and to leave' 
the upper cuds of the teeth clear for 
ramming the sand. 

Fig. 18 shows a small plated gear, 
wholly shrouded, and having the cen- 
tral bosses and the frihlls fitted with 
studs. The shroudings of small diam- 
eter arc not built in segments, but are 
turned from solid mahogany. This is 
only suitable for patterns not exceed- 
ing 6 or 7 inches in diameter. Both 
shrouds are dowcllcd to thf rim. The 
plate must have open joints. 

Figs. 19 and 20 illustrate pinions hiiilt 
up with radial sectors. Fig. 19 is 
double, and full-shrouded; the shroflIU 
are fitted loosely the pattern body 
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^wilh central studs, and the prints sim- 
ilarly attached. Fi*r. 20 is fiill-shreuidt-d 
at one end only, fitted to a sliding 
clutch boss, the pinion bein^ one of 
those that arc slid into and out of 
engagement with their wheels. A boss 
on the other end serves to terminate its 
longitudinal position *011 the shaft. All 
parts are attached with studs, and all 
except the core prints arc left loose. 

Fig. 21 is a plated pattern, with ver- 
tical ribs and teeth half-shrouded. The 
t)late is built of ra<lial .sectors and 
cacli of the .shroudings with two courses 
of sweeps; both are dnw^cllcd to the 
rim. The vertical ribs arc attached 
to the ho.sses, to be left loose in the 
toji. They may he fast in the hottom, 
or left Icjose. 

Fig. 22 illustrates a conibuiation f>f 
a clutch wheel and a pinion, each half 
shrouded to the pitch line to he east 
together. All altachnieuts are with 
central studs and no parts are fasteneil. 
(.’hitch jaws and a core print are fitted 
in the wheel The shroudings are turned 
in solid slulY. The pinion is built-up 
with ring segments, making it a hollow 
ji'illern. instead <*f solid, as /i bigs. 

V) and 20. 

ihttiiic/ the* /Irnis 

(lear p.itterns having arms are tilled 
•11 \arious ways. I'ig. 23 .shows how 
four anus are locked ; b'ig. 24, six 
:irm.s: and Fig. 25 is a perspective view 
uf the cutting of each strip. ;\rms 

nujst first he preiiared and sunk into 
the rim during the building-up if they 

occupy the center of the rim. or sub- 
se<iufiitly to liie building, if they oc- 
cupy one side as in Fig. 20. (. are 

must he taken with large wheels having 
light rims not to distort them by <lriv- 
ing the arms lightly into the recesses 
])rei)ared for them. They mu.st just go 
in with a light hand pressure. Vertical 
nb.s can he abutted against the bosses, 
or let into shallow reccs.se.s cut in the 
hos.s, or he made as a frame as in Fig. 
2S, and the boss he put in sectors. 

Since wheel tcet^/ wood patterns 
arc liable with lcinjij™|Lvicc to become 
worn, rouglicned-upT^^fc displaced on 
their rims; and .segments arc subject 
to shrink or swell, and so produce 
‘ilightly lapping joints, an excellent 
nwthod is to use cast-iron rims with 
teeth and fit the arms in wood. This 
insures permanence of form of the 
most important portion of the pattern: 
materially reduces the weight to be 
handled; allows of making alterations 
in the arms if required; permits of 
cutting the teeth accurately in a ma- 
chine; and allows the wheel teeth to be 
drawn through an iron stripping plate 
if necessary. 

Fig. 29 shows arms and ribs of wood 
fitted with an iron rim. The top ribs, 
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fiUiiig in thr t(>p b(>‘5s aic loosi-ly duw- 
cllcd (Ml the arms. The lower rib<^ are 
sCi\W(’d pcrmaiKMitU to the .arms The 
.inns aic not iasit'iicd to the run 111 
:iii\ was, hut the fittiinr of the. anus 
and bottom ribs wiihi*. the dionldcrcd 
section cnahlis the molfler to locate 
lliiMii corro(.tl>. Fig. 3tl illustrati.s arms 
o’ 7’ sec' ion. The Hat arms and 
the vertical ribs arc .scri-wrd tui^etlu-r 
pcnnancntl}, and mercl,\ laid within 
the rim riic nodder levoK lluin. F'lg. 


31 is a wheel with a plated center. 
This is lilted into the rim with a 
shoulder to center it in the ttbsence of 
ribs. If ribs were fitted, the same 
method as that in Fig. 29 would be 
adopted. 

h'unniior of U'hccis 

C 

Succeed ini* b’ig.s. illustrate cotnbina- 
ti'Mis of whecl.^ that .irc common. FiR. 

32 is the pat (cm for a spur wheel andr 
pinion to be east together ^ the pinion 
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being wholly shrouded to gear with the 
barrel wheel of a crane, remaining 
bennanently in mesh. Each is built 
up with segments^ and the parts all fit 
mutually with center studs and are left 
loose. Pinions and wheels of different 
dimensions can be readily substituted. 
Fig. 33 shows the rim for a band 
brake to be cast on, its wheel It is 
dowclled on the back of the wheel rim. 
and is stiffened with brackets screwed 
to the ring pattern, to come away with 
it in the cope. Fig. 34 is an example of 


.the foundry 

a wheel, the interior of which is oc<- 
cupied on its shaft with the boss of 
another gear, which entails making the 
necessary length of wheel boss to .stand 
out at tile back. This, with its arms 
is dowclled to the plated center. The 
interior of the rim in the absence of 
arms is stiffened with brackets. 

Fig. 3y shows a wheel, double- 
shrouded to the tooth points, to be cast 
with a pinion half- shrouded. The wheel 
and its shroudings is built-up w^ith seg- 
ments, and has clutch jaws fitted. The 


pinion is cut from a ^otid blodk, with 
the grain running axially^ and ita^ 
shroudiif^gs are solid. The central carft\ 
is so large that no top print is 
eluded. Fig. 36 is a half-shrouded; 
whegl with clutch jaws on one slde^ 
and a long boss on the other. The 
shroudings are dowclled to the wheel 
rim. Top and bottom prints are fitted’ 
for the central core. In all these ^ex-‘ 
ampics the patterns arc drawn as thCy 
are molded. These coTcr all typical 
cases of spur gear work. 


How and Why in Brass Founding 


Match Plate Materials 

IVc desire to obtain mixtures suitable 
for making match plates and follow 
boards. 

A mixture extensively used for pat- 
tern plates, match plates and oddsidcs 
follows: Portland cement, 2 parts; 
piaster of paris, 1 part; sharp sand, 1 
part. A different mixture that is used 
for more pennanent work follow.. ■ 
Asphalt, 74 pounds ; plaster of paris, 
24 pounds; plumbago, 2 pounds. 

For oil sand matchc.s, various mix- 
tures are in use. The following i.s 
good: Finely sifted gangway sand, 80 
parts; fine iron borings or turnings, 1 
part; litharge, 3 parts. Mi.x dry and 
add sufficient linseed oil to dampen tne 
mass; a little water also may he added. 

For metal pattern plates, an alloy of 
aluminum, 93 per cent ; copper, 7 per 
cent, is suitable, sometimes antimony or 
bismuth is added in small percentages 
to counteract the shrinkage. A lo-.v 
melting white metal for pattern con- 
sists of the following: Tin, 55 per 
cent; zinc, 44 per cent; bismuth, 1 part. 

Facing Sai^^Mixtures 

IV e desire to oblU^ facing-sand 
formula for use in mTOJ for bronze 
gears and worm wheels weighing from 
GO to 125 pounds each. We have been 
making these castings in green sand, 
but have found the sand teeth of the 
mold are cut away by the molten metal. 

The followmg is an excellent facing 
for all brass castings of the weight 
mentioned. The sands should be dry 
before they are mixed. ^ Take new, fine 
molding sand, tO patts; fine silka sand, 
5 parts; ground day, 1 part. For 
green sand worl^ the mixed dry sands 
should be dampened ' with water onlyK 
and shoidd be ground together in a mill. 
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For dry sand work, mix the dry s:iud‘» 
with molasses water, or with glue water, 
:uid spray the molds well with mula^sc;> 
water after * the patterns have been 
withdrawn and tlic mold has been fin- 
ished. Afterwards, bake the molds in 
an oven, or skin dry them with a 
gasoline torch, or other source of luat. 

llronze worm wheels generally an* 
made in chills, not in sand, as tlie cliill 
produces a much finer grained metal 
than the sand mold. Hoth cast-iron 
molds and carbon molds are used. 
Worm wheels with the teeth cast in 
arc made in metal dies, which arc han- 
dled by machines. Perfect callings, 
true to .size, with a iniiiiintim of finish 
are made thus. 

Melting Brass in an Oil- 
Fired Furnace 

III melting brass in an oil-fired fitr^ 
iiace we have experienced difficulty 
from porosity in the castings. The 
holes are not seen until after the cast- 
ings arc machined. Can yon advise us 
lihat to do to avoid this difficult yf 

This difficulty may be caused by melt- 
ing too rapidly and it will be advis- 
able to try a less oxidizing flame on a 
few heats. The air suppl^can be re- 
duced, or the oil supply can be in- 
creased according to circum.«tances. At 
the same time it will be well to use' a 
molten cover on the brass, such for 
instance as green bottle glass. 

The glass will melt and cover the 
.surface of the brass that is molten in 
the crucible, and thus keep the furnace 
gases from the metal. If tKe gas is 
unable to get in contact with the metal 
it cannojt be absorbed, and if no gas 
is absorbed, the castings will be solid. 


Some Gauges for Defects 
in Aluminum 

We are sending for examination a 
sample aluminum casting which in serv- 
ice forms the base or body for an elcc*^ 
trie cleaner. You will note the cast- 
ing is pitted and we wish to learn if 
this is caused by hard cores, some for- 
4 'jV;w substance in the metal, or is it 
due to the heavy section of the defec- 
tive part? The alloy we use is regular 
.Vt>. 12. It is being poured at a tem* 
perature of 1373 to 1425 degree.^ Fahr. 
The aluminum is melted in an iron pot 
and is poured with a small hand /A/f. 
A flux of sal ammoniac is used on the 
aluminum. The castings are molded 
on machines; the sand is regular alu- 
minum molding sand. The face of the 
casting is made in the'^drag as the con- 
struction of the casting makes it im- 
possible to cast it othenoise. Any in- 
formation yon may be able to give ^us 
Til// be appreciated. 

An examination of the casting shows 
the following defects: (1) sand holes 
from the mold; (2) intercrystalline 
shrinkage; (3) cracking; (4) abraded 
core. 

The sand holes arc caused by break- 
ing the mold W|^n it was closed. The 
holes on the extreme ends of the suc- 
tion part are duo to this cause. The 
ca.stiiig is awkw^ardly constructed at 
this point owing to the projecting lug. 
It will pay to con.sid^ carefully the 
feasibility of changing the ' pattern 4t 
this part; either carrying the lug in a 
core, or changing the qpntour of the 
pattern. If no change is considered 
possible, a heavy production loss must 
be figured as part of the cost of ad- 
hering to this particular ahape. ^ Out 
of every hundred castings made, a cer- 
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ain pcrfcnlaKi' will be defective because 

criisbin^ the •sand when closinj?. It 
s no reflection on the molding that 
,hesc sand holes are loniid at this 
,>oint. 

The second dehet i> inU*nT> stalliiie 
diriiikat;e. Tbi*. shnnkaiic is pecTiliai 
lo ahiniininn all(i\s. Its effect is to 
liroduce the aiijiular <lepressions scat- 
tered over the surf. ice of the casline, 
and* it is caused bv the separation of 
the rich coppcr-ahiminnni eutectic from 
the crystalline part of the alloy. The 
enlcclic is the most fluid part of the 
alloy. In poiirinjaf a mold if the paic 
is attached lo a thin section, a ehokin^j: 
eflect is produced as a resiill of which 
the less fluid poition of the alloy is 
strained out. 'The more flui<l inelal 
fills out the more rem<ile parts of the 
mold, while tTie less fluid huljies in lh<* 
part.s adjacent to the «ate and whin 
the alloy solidifies, as the eiileclic pait 
of the less fluid metal h.'u been re 
moved to a consideralile extent, there 
is nothing lo fill the voids between 
the crystaU after the latter have formed 
The result the formation of aiiviid.ir 
shaped depiessions on the sni facts oi 
tlio casting. The.se depressions, it will 
be noted, resemble the cttppei-almiiiniirn 
entcclie as slmwii in |>liotomicroi.;i.iplis 
of tbe alloy 

■file dilticuby c.in be rtmedietl b\ a 
beltei distriluilion of the tiales. to fill 
all jrarls of tbe casiiipr, or iin»ld aln nif 
tbe sann* time, tlnis avoidin^^ the ilow 
in » tbe alios One of the most s iti-- 
l.iclors wass of nmniiijr ahnninnm 
castiiip,s is ilnoiit^li dro]j ^alis tire sj ^ 
of /I lead ptMicil, disti itiiiu d uni loi mils 
over the mold shape If |>ossible, this 
would tnre two troubles, the anvudar 
cavaties and the ciackinji Ilow' t() jrei 
ibis moi*e uniform dislnlmlion f)f the 
metal iliroiij^lnmi the mold is a problem 
to which it will pay lo desote much 
time and tboii^bl 

Tbe third diliiculty of the casiinm is 
cracking:. 'I'bis is caused bv ponriiu^ 
the molds at too hif^b .i lemperatiire 
No doubt, the alloy must be verv fluid 
to hll tbe ca.slin>; from one j;ate If 
tile temperature of the abmiinnm when 
poured exceeds 13(K) dej^reei Fahr., the 
percenta^je of cracked ca.stiiiKS will in- 
crease with the temperatuie. At 14(X) 
degrees and over, the cracking bosses 
will be high. To run the molds with 
metal under 1300 degrees temperature 
lequircs a rapid filling, fm- this light 
section, and brings up once more the 
jV’oblcm of a better adjustment of the 
gates. 

The fourtlit fault found, namely 
abraded cores is easily renjedied. If 
the cores arc too soft externally to 

able them to f>c handled without 
crumbing, they should he sprayed be- 
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fore biing ilried with some glutinous 
binder such as molasses water or glue 
v.aler. This will harden the surface 
to pi I mil handling the cores without 
1)1 caking them. 

Flour Facing for Molds 

li'i' would liki* to Ivani what mutcnal 
i.v hi\st io use as a ciuiliuff ^for molds 
for brass casthujs. Ja making iron 
castings wr Use graphite mixtures lohicii 
are applied to the mold tn order to 
obtaui a smooth, clean easting. f/V leant 
to use in the ease of brass tn order to 
obtain tastings, clean sand and dirt, and 
of the natural color of the brass. 

In making molifs for the reception 
of biass or bronze, the weight of the 
ca^'ing and thf ebar.iclei of the alloy 
iliterminc what coaling or facing shall 
be applieil to the mold Tlu* majority 
nl brass castings are cast in green-sand 
molds wliieh are eoaled with orfhnaiv 
llonr. Thi.s is dtiMed on the mold 
iIirong!i a eloth b.ig. If a verv nice 
ca-iing is wanle<r tin flour is diisteil on 
ibe mold twiee, and after each aptdiea- 
lion It is blown ofl v/iib .i IkIIows. This 
coaling of flour causes tin* sand to peel 
I'loin flu- brass casting. If liie brass is 
e(nnpos».(l of nu laK elean and tree from 
iron, a clean, orange colmed eisuiig is 
oli'.<tn»' d lion in the alloy makes tin 
c.isliiig bl.nk w Inni ji is taken from 
the sand Pliospln)i ns, also, makes darl. 
I’olored eastings. Massive bron/e cast- 
ings iisiialK are coated v\itli a grcmijsli 
scale ii tin- niolfls aie not coated, 'riiey 
larely jmssess the mange color I'liere- 
foie, it i. usual lo loat sneb molds with 
graphite, tlu* same as in tin- ease f*f 
iron 'flic graphite pivvi-nis the brass 
I rom sint ing into the mold surface, 
producing a rough casting. Molds for 
In.iw jdiosplior bronze tastings should 
It eo.itetl with lupiid’ graphite, then 
ilried before ibex are tunired. This 
iiisiiris smooth cabling' 

Sulphur and Brass 

ir/<7 you plea.se advise us zvhat ac- 
tion roke containing 2 per cent sulphur 
will have on brass or bron::e melted in 
a Xu. 70 erucible? The furxiaccs are 
the pit type and the sulphur coke is 
used as Ju^ Also can you offer sug- 
gestions for counteracting the effects of 
the sulphur.^ 

Sulphur has the effect of producing 
spongy castings. This is because it re- 
act. s with oxygen or oxides to form a 
gas that is .soluble in copper alloys. 
This ga.s simply aerates the metal, op- 
fYnting along the same lines as yea<t 
ill dough, To use a high-.siilphnr fuel 
means that greater care in melting is 
necessary to get solid castings, for if 
the metal is not protected from sul- 
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plinr, or the ga.ses formed in the fu- 
nace by burning sulphur, it will ab- 
sorb the same, and retaining it when 
solid produce castings filled with holes. 

A little calcitini chloride placed in 
the bottom of the crucible has been found 
iKcfnl in preventing trouble when high- 
sulphur fuels are being used. The use 
of some cover on the melal also is 
advisable. Glass is often used, as it 
melts and makes a tight cover over the 
metal. If no difliriilty is experienced 
with spongy castings, continue with the 
scheme of careful melting, and possibly 
no tlifticulty will be experienced. Sul- 
tfluir alone, minus oxygen docs not pro- 
duce spongy castings; it has been added 
to the alloy 88-10-2 with the result 
the metal appeared to be, rendered more 
dense. How'ever, it darkens the skin 
of the castings and is likely to produce 
spongy castings with great ease. There- 
fore it is better to keep the sulphur as 
low as jMissililc when melting copper or 
its alloys. 

Manganese Bronze 
Formula 

If'c loould like to obtain your advier 
in regard lo the best formula to use 
for making manganese bronce, as well 

ns instruction for making this allo\ 
Tlcase inform it.v if scrap wclals can 
be used, and what anumnt of man- 
ganese should be added to the iieio 
metals. 

Uegavding the best f*»rmula for man- 
ganese bronze and tbe best method of 
making fhi- all(»>. there are as maiiv 
ojnnion.s as there arc manufacturers of 
this inelal. each one believes he Ini*'- 

tile best method until he falls dowm ami 
contemplates s4)ine big loss, then is not 
so sure about the matter. For the 
amateur maker of manganese bronze 
the following alloy gives good rcsult.s: 
Cnppir, 46 pounds; manganese capper 

containing 30 per cent manganese, 12 
pounds, zinc, Ai) pounds, and aluminum, 
2 pounds. Melt the copper and the 

manganese copper together, then add th^ 
aluminum. Follow' with the zinc, and 
ingot the alloy. Remclt the ingots to 
make the I^ greater ductility 

is desired thajggp alloy will give, de- 
crease the alummum to 1 per cent and 
increa.se the copper correspondingly. Thi.i 
alloy cannot he made from scrap metals. 
Nothing except new metals and high- 
grade zinc can he u.sed. While the skill- 
ful metallurgist can utilize scrap metals 
to excellent advantage in making man- 
ganese bronze, it is not wise to attempt 
thi.s until well acquainted with the 
peculiarities of the alloy, and this re- 
quires years of study. For this reason 
we .suggest the alloy given above. It is 
expensive, but excellent results can 
be obtained in making it if ordinary 
precautions arc followed while melting. 



Electrical Melting Of Alloys— XIII 

Future tKe Electric Furnace in the Alloy Industry Is Considered 
as a Whole and in Reference to the Different Types of Furnaces 
and the Possibilities of Each Class 


® HKN, ciglu years ago, the 
writer began to study the pos- 
sibilities of electrical melting 
of brass there was no com- 
mercially successful electric brass tur* 
nace in the world, and what few idra^ 
there were as to how such a furnace 
should be built, were in a most em- 
bryonic state. Even the need for such 
a furnace was but hazily understood. 
Attention was focused on this need in 
December, 1911, when a symposium on 
mineral wastes that had been 
arranged by C. L. Parsons, 
in hi.s capacity as secretary 
of the Aniorican Chemical 
society, was held*. At this 
.symposium the magnitude 
of the loss of zinc in the 
brass industry was empha- 
sized. In his capacity as 
chief chemist of the bureau 
of mines, Dr. Parson.s gave 
his oiTicial attention to thi.s 
condition. Solution of the 
problem by electric furnaces 
was then merely a hope, 
riie resulting .study** of the 
situation showed a real need 
for electric meUing. From 
1913 to 1910 there was con' 
bidcralde e-vp<*rinKntal work 
done on the siihjei:t by sev- 
eral workers, and successful 
electric furnaces became a 
probability. By the end of 
1917 enough foundry work 
had been done with electric 
furnaces to show that they were 
adapted for the work. The years 1918- 
1919 brought commercial experience with 
the furnaces. This resulted in rapid im- 
provement so that in 1920 it is hardly 
possible to keep up tcu^e a list of 
electric brass furnaces^*^^^ commercial 
use, so ra^>idly arc installations 

made. 

The rate of growth of electric 
brass' melting has been so great as to 
prove that it meets a real commercial 
need* sufficiently well to be a good in- 
vestment for the industry as a whole. 

^PafMni, r. L., OiinttiiM. Metil Ind.. Vsl. 10. 
1012, p. 240. 

PiTMTe. C. 1,., Notfi «n lOiMnl Waitci. Bull 47 
Bur. Muni. 1012, p. 20. 

*«GllteU. n. W., Bnn Bwmee Pnetin In the 
Unttad BUtfi. Bull. 79, buPMu arinei. 191 B. 


BY H. W. GILLETT 

It i.s certainly of interest, and possibly 
of value, to speculate on the probable 
trend of future developinenl of this 
melting tnoccss. Enough develop- 
ment has been done to indicate tlic 
pos.sibitities of the \arious furnaces. 

Eirst of all, wt may be sure that un- 
less and until some undreamed of de- 
velopment of the future relegates all 
present electric furnaces to the scrap- 
heap, there will always be a use for 
several different types, rather than a 


n HOl^lUiCY of future dcrclopmenis of the ela- 
trie furnace may be made along certain lines from 
a fundamental knowledge of the industry. For m- 
stance a prediction^ caH be made with fair accuracy 
in regard to the future results of the competition of 
the electric furnace with the fuel-fired furnace, but 
ezfcn this must he modified to allow for unexpected 
improvements in the fuel-fired furnace. The different 
types of electric furnaces for melting alloys have been 
outlined as to their spheres and future expansion. 
However, the entire trend of one class of furnaces 
might he changed by some unforscen development. 
This is illustrated by the history of steel melting 
furnaces. At first the induction and the direct-arc 
types competed for supremacy until the arc-type fur- 
nace demonstrated decided advantages and replaced 
the induction furnace almost entirely. While this 
might have been considered conclusive, a prominent 
nioniifiu'luniui company of present is iWperimentWff 
with indui’ttoii funuicc.y' and the .supremacy of the in* 
duction furnace over the arc-type furnace in steel 
vuiking is yet a possibility 


monopoly by any one so called best elec- 
tric brass furnace. The nonferrou.s in- 
dustry i.s too ramilied and the alloys 
handlc'd arc t<»o different for any one type 
of furnace to command the situaton, as 
the direct-arc type predominates in 
electric steel melting. 

However, wc may look for a closer 
fitting of the furnace to the Pend- 
ing the development of the various 
present type.s, some of the early users 
took the first electric furnace available 
that would handle their work, it being 
then more a question of a comparison 
of some particular electric furnace 
against fuel furnaces than one of com- 
paring several electric furnaces with 
fuel-fired ones and with each other. 
Once having an electric furnace in« 
stalled and finding it to be better than 
fuel-fired furnaces, when a new furnace 


was to be put in, familiarity with the 
operation of the first one has sometimes 
made it simpler to install .another of 
the same type instead of trying another 
type, so that the evidence of repeat 
orders, while important, is not always 
iinal. 

• It is a hopeful sign that so many 
plants are now trying more than one 
type. Sooner or later accumulated ex- 
perience, especially that of plants operat- 
ing more than one type of furnace, 
will make it passible to de- 
lineate far more clearly than 
this series of articles has 
been able to, the different 
';ets of conditions under 
which each tyipe of furnace 
will do its best (work. The 
fundamental principles of 
furnace efficiency arc, how- 
ever, pretty definite and» 
arguing f)n the ability of the 
different types of furnace to 
meet those principles, it 
seems to the writer that 
future electric brass furnace 
development is not likely to* 
dhow any rapid change in 
the relative installation and 
U5%e of the different typef 
The direct-arc type should 
maintain it.s lead for melting 
inoiicl metal and similar 
alloys that arc really as close 
to steel a.s they are to t>rafii» 

as far as their behavior oh 

melting goe.s, but direct-arc 
furnaces even for melting bronze will 
probably remain rarities. 

The stationary indirect-arc type should, 
as now, fill a small field on bronzes and 
red metal, but it will probably remain 
in a minor position. 

The induction furnace should, by 
virtue of its efficiency, hold first place 
in the task of melting yellow brass 24 
hours a day, and as the size of the 
furnace of this type becomes larger, its 
grip on this field should become even 
more secure. If it can be developed to 
handle alloys high in lead without 
damage to the lining, and if it can be 
designed to handle alloys high in cop- 
per, and hence of low eledtrical resist- 
ance, without giving too low a power 
factor, it may find a still wider range 
of usefulness. It will always have to 
give way to the other types when Hfc- 
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cessive heals of widely different alloys 
have to be handled. Its needs as to re- 
fraciories and to its construction in 
larger sizes will undoubtedly be ulti- 
mately met. '('he design of a furnace of 
this type which can be completely 
emptied of molten metal and started up 
again will probably not be accom- 
plished. 

The rocking indirect-arc type, because 
of its combination of versatility and 
efhciency, is likedy t(# be called upon to 
do an increa.sirigly large proportion of 
the melting in what might he termed 
the average foundry. The writer looked 
for the wide application of automatic 
electrode control to these furnaces, as 
well as to the stationary indirect-arc 
and dircct-arc furnaces used on brass' 
and bronzy though seldom in plants 
where the installation consists of only 
one furnace. 

Automatic Control Advaniatfcous 

The development tif an automatic 
electrode control device that will woik 
a3 satisfactorily in the atmo.^^phere of 
zinc vapor, obtained from the furnace 
when melting alloys high in ziilc, as 
it docs when handling red brass or 
bronze, is desirable .since present devices 
are not likely to be wholly satisfactory 
in such scrvic«‘. This development will 
doubtless be made as experimental work 
in this direction is now under way. 

Whether the rocking indirect-arc type 
will be used in sizes much above one 
ton capacity, is hard to predict. It is 
finite possible that a larger, polyphase 
form of this type, whiclr is being de- 
Mfilopcd, would be useful in smelling 
and refining plants, but it is doubtful 
whether this larger furnace would be 
an improvement for the oi dinary 
foundry. Whether there will be much 
use of the tinier furnaces of this type 
is a question. The writer doubts it. 

The future standing of the types so 
far mentioned seems pretty clear. That 
of the reflected heat type is less cer- 
tain. There will always be a field fc»r 
furnaces of this type, but whether the 
present leader, the granular resistor 
form, will be able by virtue of its 
simplicity and reliability to continue to 
offset its inability for rapid production 
and its lack of thermal eflktency, agaiti.sl 
the competition of higher powered and 
more rapid and efficient furnaces re- 
mains to be seen. The opportunity for 
improvement in the latter forms of 
reflected heat furnaces is probably 
greater than in .the granular resistor 
form. With better refractories, decided 
improvements may come. 

With the t' inevitable future develop- 
ment of hydroelectric powei the relative 
cost of electricity compared with fuel, 
will decrease. The importance of ther- 
mal efficiency, i.e. low power consump- 
tion per ton, will then be less, though 
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will ,nevcr be negligible. Constructive 
legislation looking toward 'Water power 
development has at last been pa8.sed and 
approved though it will take time tn 
develop the various hydroelectric pro- 
jects thus made po.ssiblo and to get 
them into operation. 

Various plans and suggestions have 
been made for an iinprovcnicnt in the 
pow'er .situation, notably that of Ex- 
Secretary Lane* for the tying-in together 
of the steam and water power plants 
of the eastern .seaboard. The develop- 
ment of the proposed St. Lawrence 
river** to allow ocean vessels to pass 
would furnish the United States about 
8(K),(X)0 kilowatts of hydroelectric power 
free from seasonal variations due to 
low water. The bulk of the hydroelec- 
t'li developments is, of course, expected 
in the west, but the schemes cited above 
show that the east may also improve 
its power situation. However, all such 
development require the expenditure of 
huge amounts of c-;ipital*** and take 
years for completion. 

It seems to the writer that unless 
hydroelectric development comes at a 
far more rapid rate than is now ex- 
pected, so that power prices lend to 
fall at once, the lower efficiency of the 
reflected-hcat type funmees will tend to 
bring about, for the immediate future, 
hi.reascd attention to the operation of 
Ihi.s type at least 16 hours out of 24. 
This condition will also induce a less 
rapid cxten.sion of their u.se in foundries 
operating on a single shift only. 

The need of the granular-resistor type 
for a redstor trough that will allow 
the u.se of a high enough rate of power 
input to raise the efliciency of the fur- 
nace, unfortunately* does not seem to 
likely to be met. The substitution of 
the zifi^zaq solid resistor for the granu- 
lar resistor may help, but its value has 
.still to he proved. 

Ideally extended use of the Norlhrup 
high frequency eddy eurrent furnace de- 
pends primarily on the availability and 
the cost of high frequency alternators. 
This furnace is likely to be a com- 
mercial .standard in 10 years, hut it is 
hard to see how with even the most 
rapid electrical engineering develop- 
ments in high frequency current it can 
become of prominence for large-scale 
commercial work in the immediate 
future. wdll probably hold a com- 
manding position in small-scale work, as 
it is the only type that can operate 
efficiently on small intermittent heats. 

*Anon. Secretiiy Lsm'i PropoNl for Power Resource 
Suney. Kl. U'orid. Vol. 73. 1319, pp. 282-331. 

Scr slM Murray. 8-* Econonilcil Supply of 
Klevlrle Power for the Indurtrlei end RtllroMto of tbo 
Northern Atlintic fleoliotnl. Jour. An. Eleet. Eng.. 
VoL 30. 1920. p. 810. 

**Economlcal Power, the Strongest Agent for lliln- 
UbilPg BuprMcy In WorM's Trade. Joiv. An. Init. 
Elec. fcng.. VoL 39. 1020. p. 27. 

o**Coittpiii Pinn 0.. The Water Potsr.SItuMlon. In- 
tfludlng ttJ Furnace Aspect. Trans. Am. Inst EL Eng.. 
1010. p. 875. 
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If the Bennett contact-resistance fur- 
nace is to be sold to firms 6tiier than 
its present exclusive users it may be 
found to deserve wide use, but with 
the present lack of knowledge as to 
Its performance no appraisal of its rela- 
tive merits is possible and no predic- 
tions can be made. Of the ^various other 
furnaces under development for brass 
some may have points of merit that will 
give them a place in commercial work, 
but it seems unlikely that anything very 
startling will result from them. It 
is of course possible that some quite 
unknown Or unrecognized advantage of 
one of these types of furnace or of 
some brand new furnace might alter the 
whole future trend of electric brass 
melting. However this is a possibility 
rather than a probability. 

Advances in knowledge of refrac- 
tories and greater availability of better 
refractories for electric furnace use will 
come, but progress in this line is likely 
to be gradual rather than rapid. It is 
only reasonable to expect also that the 
future will show an increase in the 
quality and uniformity of graphite elec- 
trodes used by so many electric brass 
furnaces, as well as a decrease in theif 
cost. Minor advances in construction, 
rather than in basic design, due to ac- 
cumulated experience, will be made in 
all types. 

Improvements in general bid fair to 
be in the nature of refinement of details 
of the furnaces themsclvc.s, in the proper 
application of existing types to different 
conditions, and in belter operation of 
present furnaces, rather than in any 
sweeping changes. One radical change 
in operation is, however, quite possible. 
'I’hat is the preheating of the charge by 
fuel outside the electric furnace, and 
the finishing of the heat in the electric 
furnace. Theoretically this would show 
a marked advantage, but it has obvious 
practical disadvantages. It would be 
ea.siest to apply satisfactorily in smelting 
and refining plant practice, and should 
be of value there. 

Design for Top Charging 

If such preheating works out well 
enough in practice to deserve wide ap- 
plication, imWII give a still greater 
advantage to that already held by the 
furnaces that can be mechanically 
charged irom the top. since the hot ma- 
terial would have to be charged tn this 
manner. It also would probably cause 
changes in the design of other furnaces 
.so as to allow top charging. 

Auxiliary devices and equipment, such 
as bundling and briquetting machines, 
automatic charging ^ devices, pouring 
systems m whkh large ladles may be 
used and the stream of meul directed 
with the same ease and accuracy as 
from a small ladle, developineAts to 
allow the use of ^larger mcMs or to 
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pour small ones more quickly when equipped can r^dily operate 24 hours country's 'brass and brdosei M ".to, 
the metal is poured direct from fur* a day and thus t^e full advantage of melted in fqeUfired furnaceSi and 
nace* to moldr mold conveyors, etc, will the savings effected by continuous less conditions change materially Chd 
be developed further and be fitted into operation. electric furnace shquld ultimately ban* 

the operation of electric furnaces as the Almost complete electrification of die some 90 per cent of this works 
advantage of these appliances in increas- melting in the wrought-brass industry It is not impossible that electric melt* 
ing production is more clearly under- should follow. The conservatism of this ing may have some effect on (he 
stood. industry has been much commented on, geographical location of the brass in- 

The writer cannot see much likelihood but the writer suspects that this is more dustry, since the availability of cheap 
of any great advance along the line of apparent than real. At any rate, most hydroelectric power is a factor that* 
carrying the furnace bodily to the molds, of the rolling mills for whom their will hereafter have to be considered 
save under quite unusual condition.^, competitors have the most respect have in the location of a plant. 

However, there will be need for an gotten well along toward melting en- The .saving to the country in metal 
efficient electrically heated ladle heater, tircly by electricity with such good re- losses, in crucible cost, in fuel and 
by which the ladles 'are heated from the suits that this example is likely to be its transportation, in labor, and by the. 
inside, for cases where a plant wishes widely followed by their competitors. advantage of substituting a less hot 

to go on an entirely electrical basis. The foundries of large manufacturing and less arduous method of melting 

It should not be long before smelting plants, and the larger jobbing found- for the older ones, is not inconeider- 
and refining plants operate electric fur- ries will doubtless rapidly continue to able even at the present time, and it 
naccs for making all sorts of brass in- be equipped for electric melting where- will become larger as time goes on. 
got from scrap, almost to the exclusion over the cost of electric power is low This saving will certainly be large 
of fuel -fired furnaces. This is so be- enough to allow it. In fact, there enough to justify the time and ,ex- 
catise of the ability of the electric fur- seems no good reason why the electric pense that has been put upon the 
nace to handle large melts and to avoid furnace, within the next year or so, problem in the last few years by so 
metal losses, and because plants so should not be melting as much of this many investigators. 

Outlines Properties of Die Castings 

BY CHARLES PACK 


0 1 E castings may be defined as 
castings made by forcing 
molten metal, under pressure, 
into a metallic mold. The die 
casting process is best adapted to alloys 
of comparatively low fusing points 
which may, for convenience, be divided 
into the following groups: 

Zinc alloys, consisting of zinc al- 
loyed with tin, copper, or aluminum; 
tin alloys, consisting essentially uf tin 
alloyed with copper, lead, or antimony; 
lead alloys, consisting essentially of 
lead alloyed with tin or antimony; and 
aluminum alloys, consisting essentially 
of aluminum alloyed with copper. 

A typical zinc alloy for die castings 
is that whose composition is zinc, 87.5; 
tin, 8; copper, 4; and aluminum, 0.5 
per cent. Castings made from this alloy 
should not be used for parts that are 
subjected to severe stress or sudden 
shock in service. 

The five compositions 1lB||s below 
ire typical die casting alloys^n the tin 
group : 

Tin Copper Leid Aatlmoar 
Percent Percent Per Cent Percent 


is used extensively for bearing.s in in- 
ternal combustion engines. No. 3 is 
somewhat harder than alloy No. 2 and 
is the S. A. E. standard for high grade 
internal combustion engine bearings. 
No. 4 is in general use for light bear- 
ings on stationary motors. No. 5 is 
a bearing inctal for light duty and is 
used on a large number of moderate 
priced automobiles for mainshaft and 
connecting rod bearings. 

Till alloys find their largest field of 
application in their use as bearings for 
internal combustion engines. They are 
also used for other purposes where a 
tensile strength of over 8000 pounds 
per square inch is not essential and 
where resistance to corrosion is of im- 
portance. They arc not a/TccIcd by 
water, weak acid, or alkaline solutions, 
and when free from lead, are extensive- 
ly used for food container parts. 

Selecting Lead Alloys 

The following four compositions arc 
those of lead alloys widely used^i the 
production of die castings; 


No. 

1 .. 

... 90 

4.5 

0 

5.5 

No. 

S .. 

... M 

0 

0 

8 

No. 

8 .. 

... 84 

7 

0 

9 

No. 

« .. 

... 80 

0 

10 

10 

No. 

C .. 

... 61.5 

3 

25 

10.5 


Alloy No. 1 is a so-called ^'genuine 
ba)>b]tt" metal and was used very ex- 
tensively during the war for niainshaft 
and coniteclitog-rod ti^ariiiga on all 
American-made airplanes and motor 
trucks. No. 2 is somewhat harder and 


I^ad Tin Antimony 
Per Cml Per Crnt Pe' Cent 


No, I 83 0 n 

No. 2 80 0 10 

No. .3 80 to 10 

No. 4 80 6 15 


Alloy No. 1 is generally known as 
e. T. metal, due to its extensive use 
in the manufacture of coffin trimmings. 
This alloy is also a good bearing metal 
for light duty and is employed for 


rn» » • Hmt mm 1 

Atosrtnii saetmr or JfetfM. - Tht on light internal combustion engines. 

* dw w* 2 {• iomewhtt »ofter and more 


ductile than No. 1. No. 3 is much 
used for light bearing duty, being some- 
what touglier and stronger than Nos. 

1 and 2. No. 4 is somewhat harder 
than No. 3 but less ductile. Many sim- 
ilar alloys may bo compounded, all of * 
which may be die cast readily. 

Lead alloys may be used where a 
metal of noncorrosivc properties is de- . 
sired and where a tensile strength of 
not over 8000 pounds per square inch, 
will suffice. They should not be used 
for parts that may come in contact with 
foods or that may be handled often in , 
service, since the poisonous properties 
of lead and lead alloys are well known. 

A typical aluminum alloy for use 
in die casting work has the following 
composition: Aluminum, 92 per cent; 
copper, 8 per cent. 

The alloy is well known in the arts 
as No, 12 alloy and is used very 
tciisivcly for automobile and airplane 
parts. By varying the copper content 
harder or softer alloys may be ob-„ 
tained, all of which may be die east 
successfully. Aluminum die castings 
find wide employment in the manu- 
facture of parts of automobiles. 

The cost of die castings cannot be 
computed on the pound basis since h * 
depends on the design of the piece, the 
number and position of the cores, the 
quantity to be produced ands certain 
other factors. For comparative purposes 
it may be stated $hat at the present time 
tin alloy castings are the highest ,tn . 
cost, being followed by those of 
inum alloy, zinc alloy, and lead aUdy * 
in the order named. ^ • 



A. F. A. Exhibits to Establish Record 

More Display Space Sold for Columbus Convention than on Any Previous Occasion 
— ^Large Attendance Expected to See Latest Foundry Equipment 
and Appliances, and to Hear Technical Papers 


Q ROSPEKITY and growth of 
the ca?tiiig industry will he 
reflected in the exhibits to 
be presented to the attention 
of the visitors to the annual cimven- 
tioii of the American Koundrymen’s 
convention to he held in C'oliimhiis. 
O., Oct. 4 to 8. Already the highest 
previous record for space occupied 
hy exhiljjtors, made at the convention 
in Philadelphia last year when 60,00(1 
square feet were taken, has been 
passed by nearly IS per cent. A list 
of exhibitors registered up to Aug. 
10 is appended. The numher is con- 


stantly increasing and promises to he 
well over 200. The complete list giv- 
ing the location of the different ex- 
hibits together with a description of 
the appliances to he exhibited hy each 
company and the name.s of the men in 
charge of the various booths, will be 
published in full in the Sept. 15 issue 
of ThF. I'OUNDRY. 

An interesting program of papers 
is being prepared under the direction 
of the committee on papers, W. R. 
Bean, Eastern Malleable Iron Co., 
Naugatuck, Conn., chairman. The 
Ohio State fair grounds, at which the 


convention is to be held, have large 
and well appointed buildings for the ex- 
hibits as well as auditoriums for the tech- 
nical meetings, and Columbus will af- 
ford ample hotel accommodations for 
those attending the meeting. A larger 
gathering than usual is expected due 
to the interesting program and the 
large volume and assortment of ex- 
hibits, together with the central loca- 
tion of Columbus which is not more 
than a night's journey from nearly all 
the manufacturing centers cast of the 
Mississippi. A inuuhtT of entertain- 
ment features also arc being arranged. 


List Of Exhibilorti Eegktered For Columbus Show 


Arhesnn (irafdiiti* Co . NiHKnra KalW, .N Y 
.\lr Uodui*tlioii Salt's Co , Now York 
AJu Motal Co., Pfilladeliitria. 

Akron Cidtivator It Mfit. Co , Akron. (1. 

.\miirlcfui Boron Pnllurts (Yi . Kcadiiiit. Ca 
Amenniti Foiinrlrv Kijiilpirnni Co.. Now \oik 
Amcrlcnn Hominy Co . liidinnupolh 
American liO France Flri' Kmtinc PllUinirkb. 
.American MoldInK Machine Co . TVrrc ilauic. Iml 
American Woodaorkina Maeliinury Co , UochcKcr 
N. Y. 

Arcade Mf«{. Oo., Kn-eport. Ill 
Asbury (iratihlte Mills, Asitury. N I. 

Ashland llrasa Foundry, Aisbiarul. U. 

Atkins, I£. e., & Ov. Indlanuimlls 
Austin Co , CIcTfrland. 

Bacbonch IndiSttrhil Instniniciit Co. IMltnhiirah 
Baker Bros., Toledo. <1. 

Borrott Cravens Co.. ChlcoKo. 

Bauer. A. E.. & Non. Chlmro. 

Batucli It Lorid) Optical Co., KocIipsUt, N. Y. 
Braiidry ft Co.. Hooton. 

Berkihlrc MFn. Co., ncvcland. 

Blrkeimteln. S., ft Sons. Inc., Chlcvo 

Black Diamond Saw ft Machine. Co . Natick. M:i8r. 

Blaw-Kninr Co.. IMtlahiireh. 

Blystorwf Mfir. Co.. Oimlxirlge SprliiKs, Pa 
Booth Fleclric Furnace Co., Chlcnno 
Brass World PiibllshinK Co , New YiN-h 
British Aliimlniim Co , Ud. . New York 
Brovn InKlrunient Oi., IMilIarlcU>hla. 

Buckeye Products Co . ('biclnnatl. 

Carborundum Co.. Niagara Falls. N*. Y. 

Cavard rtasklll-Fumacfl Corn , Chlca«i>. 

(Iiamplon Foundry ft Macldnc Co., Chlcaun. 

Hiaae, Frank I).. Inc , Chicago. 

Chase Foundry ft Mfic. (’o., Colimihus, 0 
Hiesapeake Iron Works, Baltimore, 
diloago Pneumatic Tool Co., Nw \ork 
dark Tructraclor Co . Buchanan, Mich. 

Cleveland Flux Co , (lerelanil. 

ClevelaiHl Pnrumal Ic Tool Co . rieveland. 
nippof Belt Lncer l\».. Crand Bapids, Mich. 

CoMo. Thomas K., Lundior Co.. Philadelphia. 
Comtdned Supply ft Equipment t'o., Buffulo. 

Com Products RcfliihiK Co., New York 
Curtis Piwumntte Machinery Co.. Ht. l/nils 
tlileoAO Crucible Co.. Clikmeo, 

Cooper Mfii. Co.. York. Pa. 

Potly Iron Trodn anti Metal Market 
dmieland. 

Dtfsnport Machine ft Foundry Co.. Pavenport. lova. 
Davis Boumonville Os.. Jersey City. N. J. 

Dayton Pneumatic Tool Co . Dnylon. 0. 

Detroit Electric Furnace Co., Detroit. 

Diamond Ctomp ft Fkmk Co., Klchmond. Iml. 

Dliigf AfaRnetlc Separator Co.. Milwaukee. 

Dteton. Honry, ft Sons, Inc., Tbcony. Phlladelphln 
TMion. Joseph. Cniclhle C%. Chlcaiso 
DoBIsit. Stanley, Inc.. New York. 

Electric Furnace Co., Salem. 0. 

Federal Foundry Supply Co, Cleveland. 

Merst Hilleahlc Co.. West Allla. WIs. 

Flifibiin Scnrlro ft Supply Co.. Cloveland. 

FMCn (ViKlblei (Vp^ Ltd.. New York. 


I'oumli-y K(piipiiic*nt Cn.. ^le\el:uld. 

Tiik Foi'.miuv, ('lo\il.'ind. 

(iardnor Machino Co , Beloit, Wis 
(l‘'lrt Mfj!. Co.. .Vtlantic City. N J 
(Jcrti'ml Elfctrlc Co, H(*h«MiiTtaii>, N. Y 
(k^rdiiM. RoIk'M. Inc.. Chlcacii. 

Ciccat Western Mb'. Co . l^eivt-nworlh, Kans 
Creat Wi'Htern Nmeiilny ft ICeflnlnR Co , ('hU'a«,';o. 
tJrlino« Moldlm Machine Co., Detroit 
tJitrncy iVill Hciring Co . Jsunestwwi, N, Y. 

Ihirdy. Clement A , Co., ChiciMiu 
Hardy. F. A . ft Co . ChlcA»;j^. 

Ihirrl.s. Ilerijiimln, ft Co . Ctiicajco 
Ihuiklris. n. U.. Co.. ChtcaRn 
Ifauck Mf«. Co.. Brooklyn. N. Y 
llaiisfcld Co, llarrlwm. 0. 
llajm'R St'^llite Co.. Kokomo, Iiid 

llo,tl(t Machine Co , Won'csdcr. Maw 
llllMlnniner Foundry .Supply Co., Clncliiiiatl. 

Hill & Hrlinth (' 0 , CincJrHMtl. 

Ifih'vcl MfK t'orp . Jcrucy City, N. J. 

Holland Core (Ml Co . Clilcaao. 
irii'ii()lrc>.s, K. (\. ft Co . ChlcnBo 

Iruliiiendcnt Pneumatic 'Dinl Co., CTilcafio. 
Industrial Electric Furnace Co., dilcnnu. 

Tnmsoll- K oinI ('o.. New YoHi 

Inteniat limit .Mnldhii; Machine Co., ChlcaRo. 

Interstate Sand Co . ZaneavUlr, 0. 

/row Aac. New York 

Iron Trade Iferinr, Clevcljiid. 

JoneH Sand Co , ('nhimlHiH. 0. 

Kauixi, Ctuifles C.. Oliioujo. 

Kenier Sand ft Clay t'o.. Columbus, . 

Keller Pneiimntlc Tool Co.. Clilcaao. 

KelloitR, Spencer, ft Sons, Inc., Buffalo. 

Kelly. T. P.. ft Co. Ine . New York. 

Klne Rerractnrlcs Co., liic . Buffalo. 

Kltwey, h. A . Co.. (Bnclnnatl. 

Knoeppcl, C. E., ft do., Inc., New York. 

l^ikewuod Fmalncermt; (k).. Clevclond. 

Irfuie. Henry M., Co, Detroit. 

Llmlsay CiMidet ft M/r. Oo , Phlhdelphlo. 

Link Belt Co.. Cblcaito- 

Machinery Co, Fairfield, Towa. 
LucoP^Machlne Ihol (ka, Cleveliuid. 

Lupton's'; David, Sons Co.. Philadelphia. 

klorormlck, J. H., Co. Pittsbtireh. 

Mcf.aln'a System, Milwaukee. 

klacheon Puhllshlns Co , Toronto. Out. 

MnrLeod Oiimpany. Clnclnnall. 

M.iKnetlc MfR. Co.. Milwaukee. 

Malir MfiC. Oo.. MlnneapoUs. 

Malhwhle Iron FlltlnxB Co., Branford. Conn. 
Mardcn, Orth ft Hastlixm Co.. Ine., New York. 
Mason Furnace ft HnRlneeiiiut Co.. Muncie, Ind. 
Menefec Foundry Oo.. Fort Wayne, Ind. 

Mntnl Industry, New York. 

Metal Saw ft Machine Co.. Strlngfleld, Moss. 
Metal ft Thermit Carp.. New Y'ork. 

Mtrhlean Smelting ft BefintwE (kx. Detroit. 
Mllbiim, Alexander, Co., Bolilnrore. 

Monarch EucInacrltK ft Mfg. C<k. RaltImoK. 

Mott Rond Blast Mft. Co.. Brooklyn. N. Y. 
Ahimford Moldlnit Machine Co., fhleiifto. 

Niitlonal RiiRlneerlnff Q>., Chlctco 


National .Scale Co., Chlropeo Falls, Mass. 

Nicholh. William H.. Co. Inc., Brooklyn, N. Y. 
Norma Co. of Amwlca, Lmu Island City, N. Y. 
NotHhi Co., W'jrccslcr, Mass. 

Dhciniuyer, S , C^i., Chlraeo. 

Ohio Bmly ft Blower Co., Cleveland 
Dhin ICiiiiipmrnt t'o , Cleveland 
Dldham, (jeorae, ft Son fo., Philadelphia. 

Dllvw Machinery Co., Hrand ]hvpld,i, Mich. 
Oshorn M/a. Co . (Tcvcland. 

(hlmmc ft Sexton Mikchlnery Co., Columhii^. 
Oxwild Acetylene (k) , (Yilnaen 

PariRfmm Corporation, llacerefou’ij, Aid 
P.i3[8nn, J. B.. (Y).. Philadelphia. 

Penton PuhllshlnK Co . Clmvlaml. 

Pickands, Brown ft Co., t'blcago. 

PlttKluirch (Yushed Steel IV.. IMW^ibiirgb. 

Portage Sdini Co . VnunRKtown, D. 

Piidniorc. Henry K.. Ine.. CIiIcuro. 

Qi/lRley Fnmace Specialties Co., New York. 

Bselne TVol & Machine Co.. It-icbie, Wis. 
Railway Mcrhanirnl /^nr/tneer, Cliioriiro. 
Kaymi'mr Bros. Impact Piilverixer Co.. Chlx'ORO. 
lUcJiards-Wilrox MIr. CO., Aurora, 111. 

ItORcrs, Bn)«n ft Oa., Cincinnati. 

Boots. P. 11. ft F. M., Co., Corinersvllle, Ind 

Safety Eqiiipmcnt Service Co . Cleveland. 

Safety First Slioo Co , Providence. R. I. 

SImonds M/r. Co.. FilehburR. Mass. 

Sly, W. W., MfR. Co.. Cleveland. 

Smith, U. ?., ft Sons Co.. ChlcRRO. 

Smith, Werner tl., Co., Cleveland. 

Spencer Tiirblno t'o.. Hartford, Conn. 

Standard Kqii1|iment Co , New Haven, (Yinn. 
Standard Sand ft Machine Co., Cleveland. 

Sterling WhcidlMurow Co., Milwaukee. 

Stevens, Frodrrlc B.. Detroit. 

Btodder, W. F.. Syranise. N. Y. 

Sullivan Machinery Co., ChleoBO. 

Superior m Co., ClcveLiiid. 

TnansporlSR/ FHOtlncerlnR Corp., Chicago. 

Thomas levator Co.. ChtfliRO. 

Torehweld Fitpilpmcnt (k>.. CldciiKO. 

Trusoon Steel Co., Detroit. 

United Compound Co.. Buffalo. 

United States Oraphlto (h., ftai^naw, Mich. 

U. S. Molding Machine Co.. Clevelaiul. 

United Htafes Silica Co., Chlraxo. 

r. 8. Smelting Funinro Co. Belleville, 111. 

vibrating Machinery Co., (hteagn. 


Wadsworth Core Machinery ft Eqidpment Co.. 
Akron, 0. 

Wallace. J. D.. ft Co.. Cldoago. 

Warner ft Swasey Co.. Cleveland. 

Wayne Oil Tank ft Pump Co.. Fort B'ayne, Ind. 
WeatInghotiM Elertrle ft Mfk. Co.. PUtshurgh. 
WfwilngtKMM Trantlnn Brake Co.. Plttsburidi. 

White ft Bro.. PliUadelihlh. 

Whltlmr Foundry Equipment Cb.. Harvey. lU. 
Whltmiui ft Bameg Mfg. Co.. Akihn, 0. 

Woodtoon. E. J.. Oo.. DetroE. * 

Wood'i. T. B.. Brnn Oft. Chamberbburg. Pa. 

Young Bros. (b.. Detroit. 



Comparing Costs of Steel Making 

Statement of Cost Covering the Operation Duringf Four Months of a 
20«Ton Acid Open«Hearth Furnace and a 6«Ton Basic Electric 
Furnace Are Compared and Discussed 

BY E. H. BALLARD 


HE advance made during the 
past few years in practically 
all branches of manufactur- 
ing in no case has been 
more pronounced than in the steel cast- 
ing industry. Prior to the war many 
modern foundries were built with many 
of the objectionable features of the old 
time foundries omitted, the builders 
having in mind only such features as 
spell efficiency, features that would 
lower the cost of production. 

Electric stccl-melting furnaces were 
installed in a luimber of foundries with 
satisfactory results. Without the elec- 
tric furnace it is doubtful if the steel 

I'tiiXT pri'scntpil beforp Iho American Foundiymcn's 
associat Inn rhiladelphU mtivcntlon. The author. 1C. 
II. Bullard, Ih cuiinected nlLh the Uenoral Klo''(rlc 
('n , Ht Ibu Wi'.st Lynn works, West Lynn. MfUM. 


casting industry would have been able 
to contribute such a variety of neces- 
sary articles needed in carrying on 
the war. Particularly is Ihi.s true in 
the case of gun castings, truck wheels 
and parts, ship castings, anchor chains, 
etc., all of which presented many difli- 
cultics which were only overcome by 
.the persistent efforts of the foundry- 
men called upon to produce them. 

The increase in the number of electric 
furnace installations in 1917 and 1918 
and the report of their successful opera- 
tion caused the authorities in charge 
of the Lynn w'orks of the General Elec- 
tric Co., to make a thorough investiga- 
tion into their possibilities. .A. 5-toti 
electric furnace lias been operated sue- 
ces>fully for a number of years at the 
Schenectady plant of the same company 


and it may appear strange that Lyntl 
foundrymen have been so backward in 
not making t|ie investigation earlier. 
Tlie reason is that the acid open-hearth 
furnaces at the Lynn plant have beep 
able for the past 26 years to produce 
practically all classes of castings re- 
quired, varying in weight from one 
pound to 30 tons and successWly meet- 
ing all physical and chemical spectfica- 
tioiis. 

To maintain production from the 
opcu-hearth furnaces at reasonable cost, 
and to keep pace with the labor short- 
age, the entire open-hearth department 
has been rearranged. Many changes 
have been made including the installa- 
tion of traveling cranc.s with lifting 
magnets and a mechanically operated 
charging machine. Economical methods 



Comparison of Costs of Electric and Open>Hcartli Steel 


EircTaic Furnace 


clmrgod 


Cost 

Per per N. T. 


Fonndrj’ ncnimulations 18.00 (IT.) O.SO 

CagtingB from scrap depart mmt. . . 18.00 U. T. ) 

S«T.ii) 0.06 unHiutmulml (J. T. 2 07 

Nickel Tunilncs 21.50 C). T. 0.09 

StPPi liimidKB S Ml 0 T. 1 Ki 

Mrkpl arcumiilatloiis 21.50 U. T. 0.1 L 

Iron borlDRS 12.00 G. T. 0.00 

12.80 11.18 

Rpeolal metals 

Fenrobllicon 155.00 G, T. 0.74 

FerroraangAnesa 225.00 G. T 0.74 

\ra«h metal 71.20 G. T. 0.00 

Aluminum tllaiilum 100.00 G. T. 0.12 

Nickel 0.50 Lb. 0.38 

Copper 20.10 100 lbs. 0.23 

Iron ore 9.10 (l. T. O.ui 

204.38 G. T. 2.28 

Total metal dianccd 15.69 G. T. 13.02 

Molten meUl cost 

Cost of mctalB 13.02 

Direct lalKjT 2.00 

Items of expense— (per detail be- 
low) 21.58 

Total cost of melt 87.50 

Bbiinkaxa 

Cost of metal In 40.52 

Credit— Sorap prodweBBr. 10.10 N. T. 

Good castings produced 53.08 

Summary of espenso 
Electrodes (30 lbs. per net ton 

melt) 0.08 Lb. 2.52 

Oum-nt 0.0125 KW. 0.05 

011-ladle 0.079 Gal. 0.20 

Water 0.24 

Hlaeslns material— (Lime, Fluor 
■par, ayndolas, earlion. coke).. 1.70 

Furnace bottom und 4.47 N. T. 0.01 

Ladle repairs 0.43 

Funaee renaln 1.27 

Boyalty (aeeraae par net ton out- 
put) t0.44(r 0.27 

Dspieelatwn 10 per eeat 1.14 

Eipense— liONir 1.30 

Bipeuso— All other 3.30 

Total meltbiR expense .21.58 

Heatf poured. 131. 

Avenpe weight per heat, 18,018 pounds. 

Metal melted per 100 kilowatts, 275 pounds. 

Kdovatt-houn per net ton melted, 720 kOovetti, 


OriiN'llKAR ni Fiiwnacp. 


Per rent 

Metal ('li.ir/cd 

Price 

Per 1 

perN, T. 

10.82 

Pig Iron DHawnre 

.$ 51.00 

G. T. 

$3.45 


Hohersonia 

. 50.00 

(1. T. ^ 

1.45 

10..S2 

Scrap 

50.70 

G. T. 

4.90 

40 40 

Foundry accumulttliti.s 

. 18.00 

(I.T.1 


0.87 

Foundry scrap cus1im;M 

. 18.00 

U. T. 

8.05 

8.80 

Ca.stJnRS from Srrup Dcp;irtmpnt. 

. 18.00 

0. T. J 


2 1.*} 

Scrap 0.00 imgimraiiteed 

. 21.25 

(1. T. 

0,46 

18.08 

Sera p 0.01 guarmitcpeil 

. 21.78 

G.T. 

4.00 

16.1(1 

Itundled shed 

. 12.05 

G. T. 

l.TT 

87.00 

Spcrliil metals 

18.37 

(1. T. 

14.28 

0.52 

Ferros Uiron 

. 1.55.00 

0. T. 

0.68 

1 29 

Ferromanganese 

. 225.00 

O.T, 

2.00 

0.01 

Wash metal 

. 71.20 

G. T. 

0.01 

O.ll 

Aluminum tlt^inliim 

. 100.00 

ar. 

0.18 


Billco Manganeso 

Abimbiiim 

. 270.00 
. 0.175 

G. T. 
Lb. 

0.01 

0.21 

Iron onj 

. 9.10 

G. T. 

0.02 

0.04 

BplCKcIcIsen 

. 60.00 

G. T. 

0.02 

2.1H 


1S0.91 

G. T. 

3.52 

100 00 

Total metal chargml 

. 25.42 

G.T- 

22.70 


Mullen metal cost 

Cost of metals 

Direct labor 

Items of espenso (per detail be- 
low) 


TotAcoft uf melt 

KhrlmTaRe 

Cost of metal In ladle 

('redlt — Brrap produced 16.05 N. 1 

nummary of expense 

Good casting produced 

Fuel oil- 0. 11. fur,, gallons 0.079 

Furnace bottom aanu 4.47 N. 1 

Ladle rstmlre 

Furnace repairs (actual —liilmr and 

material) 

Deproclatlon (10 per cent on orig- 
inal cost) 

Expense labor 

Expense, all other 

Total mgltlng pxpense 

Heels poured, ‘ 162. 

Average weight per heat. 87,358 pounds. 

Metal melted per 100 gallons oil, 4500 pounds. 
Fuel oil per net ton melted, 44.4. 
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of using fueV oil have been introduced 
and as a result it has been possible 
under favorable circumstances to melt 
steel at a cost of 37 gallons of oil per 
ton. These factors have made it pos- 
sible to deliver molten metal in the 
ladle cheaper than it could have been 
done by the electric process. 

With radical changes in the design 
t)f much of the product, the engineering 
department began calling for work diffi- 
cult if not impossible to make by the 
open-hearth process. The proposition 
was particularly diffictilt* when only a 
small quantity of alloy or special car- 
bon steel was required. Producing small 
heats in an open-hearth furnace is an 
expensive process, and it is not good 
business policy to make a full sized 
heat requiring special mixtures, using 
only a small portion for the particular 
work desired, and pouring the remainder 
into regular commercial work. 

From the investigation of the electric 
furnace process it seemed that it would 
meet the requirement. A 6-ton basic 
lined hcroult-type furnace was completed 
and installed in the latter part of 
1918. Regular production was com- 
menced in December, 1918, with an en- 
tirely inexperienced organization. The 
furnace was operated for four months, 
day shift only, enabling us to seciin: 
actual cost data. 

The writer believes that the costs of 
the electric furnace arc comparable with 
those of the open-hearth when it is 
considered that the product is superior 
and is fully meeting chemical and 
physical requirements. It will be noted 
that in analyzing costs the current con- 
sumption per net ton in the ladle is 
720 kilowatts. This apparent high con- 
sumption is due to the fact that 60 per 
cent of all heats are double slagged. 
A conservative estimate for single slag 
heats, operating according to our prac- 
tice, is 650 kilowatts. The power charge 
of $1 per 100 kilowatt is abnormally 
high. A materia] saving in labor costs 
could be effected by employing a 
mechanical charging device which would 
reduce the charging time. 

During the four-month period, used 
as a basis for cost comparison, both 
the electric and open-hearth furnaces 
were operating on short time, due to 
lack, of business. Also it should be 
remembered that figures of a 6-ton basic 
electric furnace are compared with a 
20-ton open-hearth acid furnace. There 
are a number of items entering into 
the cost of both processes which would 
be somewhat m<^ified providing both 
were run at full capacity. It is indeed 
imcertain and unreliable to make up flg- 
ures in any other way than on the 
iasis of actual running cost. The fig-v 
urea are presented on this basis in 
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hopes they will serve for comparison 
and be of material beneht to foundry- 
men. 

In analyzing costs, the metal charge 
of $11.18 per net ton for the electric 
furnace should be noted. Substituting 
steel turnings at $8.50, gross ton, in 
place of . 0.06 scrap which was used, 
would reduce the metal charge by $1.00 
per net ton of melt. This mixture is 
practical and would have been used in 
our case if turnings had been availabk 
at the time. 

Analysing Comparative Costs 

The cost of special metals for the 
electric furnace was $2.28 per net ton. 
For actual comparison we should elimi- 
nate the charge for nickel and copper, 
replacing 1749 pounds with ordinary 
scrap. This would reduce the special 
metal charge 49 cents per net ton. 

In analyzing the expense items of the 
electric furnace, a current charge of $1 
instead of $1.25 per lUO kilowatts should 
be assumed. ‘ This item would be re- 
duced $1.80 per net ton of melt. The 
fuel oil charge for the open hearth is 
$7.90 per 1(X) gallons. A conservative 
price for oil would be $5 per 100 
gallons. The fuel oil consumption, as 
shown in cost, is 44.4 gallons per net 
ton of melt. This is high due to fur- 
nace operating on short lime. If a con- 
sumption of 37 gallons per net ton of 
melt at 5 cents per gallon is assumed, 
the fuel oil cost per net ton of melt 
would be reduced $1.85. 

With the open-hearth furnace operat- 
ing full time a number of cost items 
would be materially reduced, as follows: 

Direct labor $0.24 per net ton 

ICxpensc labor 0.50 per net ton 

General expense.... 0.75 per net ton 

Depreciation 025 per net ton 

Repairs 024 per net ton 

Total $1.98 per net ton 

Without going into detail as to the 
low fuel oil consumption per ' net ton 
of melt in the open-hearth furnace, the 
writer would be pleased to give such 
information as has been gained in the 
investigation which has allowed us to 
reduce consumption to this figure. In 
passing it should be stated that these 
figures arc not estimates but are actual 
tank measurements, checked by accurate 
oil meters, and include the heating of 
ladle, and week end heating of furnace. 

The writer believes that foundrymen 
will agree that the exceptions above 
noted are not in the least exaggerated. 
They are shown in order to present- 
the *best comparison the figures will 
permit, assuming both furnaces are oper- 
ating under norma! and reasonably full 
time conditions. With the reductions, as 
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above noted, a summary of costs is as 
fottows: 

KlACtrlc Open 
funiaoe heurtb 
Net tan Net ton 

Pig fniD $0.46 $ 4.00 

Special netalii l.TB 3.52 

Steel tumliiBB. aerai). etc 0..'i2 14.2ft 

Items 10.78 6.30 

Direct labor 2.0U .50 


ToUl cost Ilf nrt.iH $38.:»r> 320.65 

Cost In ladle (ft per i cent loss) ... 36.57 83.03 

After seven months* observation of 
both processes we have decided that 
for special purposes the electric process 
is superior to the open-hearth and con- 
sider the additional cost not prohibitive. 

The following are some of the rea- 
sons on which this opinion is based; 

Freedom from serious checks in cast- 
ings, due to absence of oxides, and the 
lower phosphorus and sulphur content. 

High temperature easily attained, 
adapting it for light section casting. 

Carbon and alloy ingots up to 135^ 
inches show marked superiority over 
ordinary open-hearth product, due to 
more complete deoxidation of the steel, 
producing a .sounder ingot with less 
pipe and freedom from segregation, with 
superior forging and heat-treating qual- 
ities. 

Possibility of taking small portions 
of heat, producing different composi- 
tions from the same heat. 

Permits of intermittent running with 
less damage to furnace than to the open 
hearth. 

Flexibility of working in conjunction 
with open hearth, permitting the cast- 
ing of pieces beyond the capacity of one 
furnace. 

Low cost of furnace charge, practice 
permitting a charge of 75 per cent 
steel turnings with 25 per cent foundry 
scrap, an advantageous low-priced mix- 
ture. 

Low cost of producing a high grade 
steel for both castings and ingots. 

Scrap produced by electric furnace 
used in open hearth as 0.04 per cent 
material, improving finished product of 
open hearth at a saving in price of 0.04 
per cent material. 


Wants Equipment For 
New Foundry 

In order to finance the erection of 
plant additions, the Lavelle Foundry 
Co., Anderson, * Ind., recently in- 
creased it^f^apital. Work has started 
on the ewtion of a small foundry at 
Argos, Ind., and the company has in 
mind the erection of anothef plant in 
Indiana. The company is in the 
market for the necessary foundry 
equipment for the plants. 

In the electric smelting of manga- 
nese ores in California, there are at 
HerouU two 3-phase Noble furnaces 
which reduce 4D0 tons of ore per 
month. It has an average manganese 
content' of 45 per cent and a silicon 
content of 15 per cent ^he product 
contains 70 per cent af manganese^ 







Checking BrineU Testing MacMn^ 

Periodic Calibration o{ Hardness Machines Is Recommended — 

Simple Arranifement o{ Weights Actinff Through 
a Lever of Known Ratio is Used 


KILE making a series of 
brinell tests which required a 
greater degree of accuracy 
than usual, it was found in 
the physical testing laboratory of the 
Westinghouse Electric and Manufactur- 
ing Co., East Pittsburgh, Pa., that re- 
sults obtained by two difterent machines 
did not agree. Although the loads 
recorded by the gages were identical, the 
diameters of the impressions were not 
the same. Naturally the gages were 
thought to be incorrect ;but even after 
the gages had been carefully standard- 
ized, the differ.ent machines gave results 
which did not agree. The need of a 
convenient means of checking these ma- 
chines directly was felt and the simple 
lever balance was built and found to 
answer the purpose. 

This balance consists of^a single beam 
and a support. They are made of forged 
steel, machined for lightness and finish, 
with hardened steel knife edges and 
bearings. The knife edges are so placed 
that a multiplying ratio of practically 
25 to 1 is obtained. This ratio,, as 
checked by placing the beam in a 5000- 

AbKlract from a paper presented at the June 
meetlitg of the AinoriFan Bodetf for IVstIne Ma- 
terials. 
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pound Riehle testing machine, was found 
to be 25.02 to 1. The beam alone 
was found to exert an upward pressure 
of 322.3 kilograms. A hanger and sev- 
eral lead disks of convenient size were 
made and carefully weighed. By ap- 
plying the.se weights, it is possible to 
obtain various pressures up to a maxi- 
mum of 3000 kilograms. 

In calibrating a machine, the adjusting 
.screw is removed and rcplacetl by the 
support, which carries a hardened steel 
hearing for the knife edge of the beam. 
The brinell ball is removed and a 
block carrying a knife edge inserted in 
its place. 

The calibration of an Aktiebulaget 
Alpha brinell machine gave result‘d 
.shown graphically in Fig. 1. The gage 
readings are plotted as ordinates for one 
curve and the load produced by the con- 
trolling weights for the other. The 
actual load as applied by the beam is 
Plotted as abscissae for l>oth curves. As 
the controlling weights of this type of 
machine determine the pressure on the 
brinell ball, their weight should be in- 
creased or decreased so that they just 
balance at the proper load when applied 
by the beam. The gage should also be 
calibrated to give the correct reading 


under the same governing conditlonf, • 
The calibration of the improved AoMh" 
ican model brinell machine b somewfept. 
easier, as no controlling weights «re. 
used; it only is necessary to adjust tfit 
gages to give the correct reading of 
load applied by the beam. The results . 
obtained on one of these machines mrt ' 
given in Fig. 2. The curve ^narked A 
was made with the piston in the highest 
working position, while that marked B 
is for a lower, ^ working position. The 
position of the piston for the A curve . 
is the same as it would be in testing 
hard material, where a shallow impres- ' 
sion is made, while the position for tile 
Ji curve is the .same as it would be in 
testing soft materials, where a deep im- 
pression is made. The values of A are 
seen to be lower than those of /?. Thi$ 

IS probably bccau.se the distance between . 
the rubber diaphragm and the top of 
the piston is increased when the pietoa 
is at a lower point. The tendency of 
the rubber to curve at the edgea is thto 
greater. The working area of tiie , 
ton would therefore be less, which would 
require a higher gage pressure to pro^ 
ducc the same load on the brinell IpU. . 
However, the error introduced by thb . 
is so small that it is ordinarily aegltgiblb 







flow a Gap-Press Frame Was Molded 


Details of Moldinfl Practice on One of These Jobs — Prepanngf the Bed 
— Leveling and Adjusting the Pattern-* Sethnfl the Cores — 
Assembling and Closing the Mold 


C5' 


^HE gap-press frame discussed 
in this article was molded in 
a pit which \wis dug about 
one foot deeper than the depth 
of the pattern. A cinder bed, about 4 
inches thick, was made and pipes were 
provided for carrying the gases away, 
from the bottom of the 
mold whefi It was poured. 

The plank, A, Fig. 1. was 
placed as shown and was 
used for holding the chap- 
lets supporting the core. 

Molding sand then was 
rammed over the cinder 
bed, to conform as nearly 
as possibde to the under 
side of the pattern. The 
pattern was then forced 
into place, having been 
blocked and wedged into 
proper position; it was 
held in place by w'cights 
during the process of ramming 
sand underneath. 

The pattern was parted at A, Fig 2, 
and that part of the pattern below the 
parting was bedded in the pit. as show*n 
sn Fig, 1. The coreprint for the main 
core is indicated by D, Fig, 2. A Hat 
iron plate was placed under this print 
to support the weight of the heavy main 
core. As the face of the feet must be 
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fairly true and also carry a heavy strain 
a slab core was set to bear against it. 
When the sand had been rammed under- 
neath the pattern the stakes, shown at 
A, Fig. d, were driven and the pattern 
wa.s lifted. 

The bottom of the mold was well 
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vented, the vent.s having extended into 
the hod of cinders. The bottom of the 
mold was made as smooth as possible 
before the pattern was reset an«l rapped 
down. The .stakes, A, I'ig 3, then were 
removed, facing sand was laid against 
tile pattern and heap sand was rammed 
stjlidly around it, struck off and the 
joint was made. Parting sand was 
dusted on the jtnnt, and the cope half 


of the pattern was placed on the drag. 
The cope. Fig. 4, was lowered over 
the pattern and held in place with stakes, 
A, Fig. 4, after which it w'as lifted and 
wet down or clay-washed. The pattern 
was then covered with facing sand. A 
slab core was placed against the foot, 
which was provided with 
a staple to permit of wir- 
ing it to the cope. Gates, 
risrr.s and long stem gag- 
gers were set in position, 
'i'hc pattern then was cov- 
ered w'ith facing sand and 
heap sand was hand-ram- 
med to a depth of about 
2 inches. IK-ap sand was 
addl'd and several ram- 
mings performed until the 
lop of the foot on the pat- 
Urn was reached. As this 
IS the highest part of the 
mold riser was placed on 
top of this foot. After placing the 
riser, sand was shoveled into the flask 
and rammed until the cope was filled. 
The cope was well vented and the core 
at the foot was secured. Gale sticks 
and riscr.s were next removed and 
(he cope lifted off. The pallcrn was 
drawn, the cope w'as finished and was 
coated Mlh graphite. 

Before drawing the drag part of the 
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pattefo the screws holding it to the 
ba^e were removed. In the corner 
formed by the foot of the bracket, iron 
rods, y^-mch in diameter, were driven 
to support the sand. The foot portion 
of the pattern then was drawn and the 
mold finished. 

Large-headed nails were pushed into 
the face of the mold around the jaw 
and the edges of the base. This pre- 
vented the heavier parts of the casting 
from scabbing. It was found advisable 
to replace the heavy graphite coating 
on the parts of the mold forming thin 
portions of the casting with a thin coat. 
1'he drag was gated and nails were 
forced down into the sand in front of 
the gates. 

As a blind core print was used, it 
was held in place by chaplets. Those 
were driven through the sand in the 
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pit, into the plank, A, Fig. 1, and ex- 
tended above the face of the mold the 
thickness of the casting as shown at 
Ji, Fig. 1. The main core, C, Fig. 1, 
was then set, with one end in the core 
print and the other was supported by 
chaplets. Cores D and E, Fig. 1, were 
set next, followed by the shaft core, 
one end of which rested in the core D, 
while the other was held by a chaplet, G, 
in the coreprint. 

The runner, B, Fig. 4, consisted of 
an iron ring placed around^|e riser, C. 
Two pieces of pig iron wc^ placed on 
each side of the gate stick and formed 
the flow-off, D, Fig. 4. The cope was 
tried on the drag and was immediately 
removed and repaired where necessary. 
It is advisable to place white sand on 
such parts as may be doubtful of bear- 
ing properly. When the cope has been 
made to bear on the joints and cores 
as desired, a vent wlrt is ruif up through 
the cope and the chaplets are set at the 
indicated points. The stems of the chap- 
lets should be long enough, so that when 
they are pushed up through the holes in 
the cope made with the vent wire, they 
wilt extend about ^-inch, above the 
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top of the cope and still leave in the 
mold a length of chaplet equal to the 
thickness of the casting. The chaplets 
are held in place by soft clay squeezed 
around the top of the stem projecting 
through the cope. Paste is placed on 
the edges of the cores so that the iron 
cannot fin over them and enter the 
vents, thereby preventing the escape of 
gases. 

The cope is closed over and the riser, 
C, Fig. 4, is covered. Binders, D, Fig. 
4, are placed on top of the cope, blocks 
of iron being set between these binders 
and the edge of the cope. The bindcr.^i 
are held down by hook bolts that en- 
gage eyebolts in the floor. To keep 
the main core from rising when the 
niclal is poured into the mold, the 
hinders, E, Fig. 4, are passed beneath 
the hinders D, and arc held by v.*cdges. 
Wedges, G, arc pushed in between these 
binders and the tops of the chaplets. The 
mold then is ready for pouring. 

Compiles Census of Iron 
Foundries in Britain 

An interesting crnsu.s of the niimhiT 
of iron foundries in Great Britain has 
recenlly been completed. It was com- 
piled. it is understood, the hoard 
of trade with the co-operation of the 


British Gray and Malleable Caht Iron 
Rc.scarch association, Birmingham. 
These figures .show that there are 27% 
iron foundirics in Great Britain, of 
which 2439 arc in Kngland, 305 in 
Scotland and 52 in Ireland 'L'hc 
particula»'s according to districts arc 
given in the accompanying tabic. Thi.s 
census also has revealed the fact that 
the city of Birmingham has more 
foundries than any other town in 
Great Britain. There arc 118 iron 
foundries in the Birmingham area. 
Yorkshire, with 408 iron foundries, 
is the most important English county 
from a foundry standpoint. Accord- 
ing to figures compiled from the 
same source* it is estimated that the 
output of malleable cast iron in Great 


■ -aii--; 

Britain in 1913 was 75,0lk) tons; 4^.^ 
in the ^:lme year the output of 
iron castings is estimated to haVe 
been 3,000,000 tons. It i$ not beljeved, 
that these figures have been verjr, 
largely increased since the war, inas- 
much as the war did not call for 
eyteiiisve exp.ansion of gray-iron or 
malleahS*^ casting facilities. 

Homer Furnace Co. Storfa 
Foundry School 

A school for the education of work- 
mtMi in ioundry practice and metal- 
lurgy, known as the Coldwater School 
of Foundry *l'echnology, was started 
recently by the Homer Furnace Co., 
Coldwater, Mich. This new feature 
is the idea of II. V). Keller, superin- 
tendent, who desires to educate the 
employes of the company to become 
more iiroficient and to fill many po- 
sitions where executive ability is ne- 
cessary. The course of instruction was 
prepared by Havid McLain, McLaiVs 
System. .Niilw aiikoc. It consists of 12 
lessons, each lesson to cover a period 
of .'iboni two months. Besides the les- 
sons from the McClain school Mr. 
Kcifrr. will give instruction in the plant 
During the course weekly lectures will 
be given by Messrs. McLain and Kel- 


ler, and other. s will be called to lecture 
nil special .subjects on which they are 
Known to be proficient. 

Tector Co. Incorporated 

The R. J. Tector Co., Muskegon, 
Mich., recently incorporated with a 
$300,000 capital stock, will manufac- 
ture under contract molding machines, 
etc. The. company now is having its 
produci.s manufactured under con- 
tract, and plans ultimately^ to equip 
a plant and do its own manufacturing. 
Officers are: President, R. J.*Tector; 
vice president, E. L. Howe, and sec« 
rctary-treasurer, Andrew ^ Wiqreng^. 
The office of the firm is at 309 Union 
Bank building, Muvkegon. 


Number of Foundries in Great Britain 

KNGIJIND * 

NORTHERN COUNTIES 

Niirthumbcrland, Cumberland, Durham, IVnitmurcland, lAni’ashlre. TurMiirc SSt 

MIDLAND COUNTIES v . 

StafTordshire, WTureestrrshlrr, Wiinirii'k.shiiT, IjeliTstur, l>rrt>yK}jln>, Nottincliamshlra, Noithtntt. . 8 |lr 
WESTERN COUNTIES 

Wales, Chester, Salop, IIrn>rord, Monmouth. Gloucester, Somerset, Devonshire, CofAvtll. . . . SSI 
EASTERN COUNTIES 

Miicobuhlre, Norfolk, CamhridKeshlre. nunllnKdtmolilre. .Suffolk, Ebops. Bedforddilre, Bude- 

Ingbiinshlrr, Hertfordshire ITI 

SOUTHERN COUNTIES 

Uerkalilro, WlH^lli^e, Doreet, IfantK, Sussex, Surrey, Kent, Middlesex. Oxford 187 

LONDON 08 

~s4|9 

SCOTLAND 808 

IHEI^tND 53 


Total 


.8788 
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. Specialist Should Rig PatterRs 

Mfc^flERE are many slants to making castings 
M (r\ and the omission of one essential fnay hinder 
^ J .serioiii^ly the success of the entire cycle of 
operations. To secure good castings, the 
metal must be of a certain composition and the molds 
must be correctly gated and made of the proper 
grade, of sand. Further, to secure economical pro- 
duction, patterns must be rigged* in the most efficient 
manner. Not every foundryman is qualified to do 
this, therefore the final decision on rigging should 
devolve upon someone who has proved his ability. 
No matter how brilliant nor accomplished no one 
can rig pattcrii.s so that no improvement is possible. 
Therefore, every assistance should be available to 
the one responsible for this work. After the rigger 
has decided on the method he thinks best for molding 
the casting, the foreman on iht floor on which the 
casting is made should be called in to discuss the 
He is closer to the operating end than the 
one who has designed the rigging and through his 
personal experience may have pertinent suggestions 
of value. At this time the foreman will have oppor- 
tunity to criticize, and if he has no suggestions, it is 
taken that he concurs in the judgment of the designer, 
lie then has no excuse for not producing the rated 
number of castings. At the conference between the 
fiircman and the designer of the rigging, the proper 
grade of workman to put on the job also may be 
decided. Possibly the foreman has no molder to put 
on the job, then alterations must be made to enable 
a laborer to make the mold, or other points may be 
shown by the foreman which make the method of 
rigging impractical as designed. This form of organ- 
ization, in operation in many foundries, utilizes the 
ability of the highly trained expert and modifies it 
with the practical exi^erience of the molding foreman. 




Malleable Shops Increase Capacity 

EADJUSTMENT after the war has 
brought about a marked demand for mal- 
leable castings. This has been so pro- 
nounced that the malleable shops in opera- 
tion at capacity immediately after the armistice were 
unable to handle the great volume of work which 
came to them and there was a decided increase in 
the number of new plants erected. Previous to 
1919 there had been relatively little new construc- 
tion in the malleable held, and the gain in capacity 
of the malleable iron shops was comparatively 
small from year to year. However, within the past 
18 months there has been built, or started, enough 
new construction to increase the capacity of the 
malleabic-iron foundries irtBFie country by from 23 
to 33 1/3 per cent Some of this new development 
was started by manufacturing plants which found 
it almost impossible to secure the necessary cast- 
ings, while a large proportion of it was furnished by 
established foundry companies which increased their 
plants or built new ones. Most of the increased 
business which came to malleable foundries was 
due to the greatly augmented demand for automo- 
bile castings. The capacity is now becoming large 
enough to handle this work promptly but 9 revival 
in the demand for railroad castings is expected to 
again overtax malleable foundries. However, the 
slacking of demand for auton^obile castipn' tj^ich 
is at present in evidence will allow ibe ffllinjg' of 
quite a large demand from the railroads. / " 



Triade Outlook in the Foundry Industry 


S UTURE price trends in foundry basic raw 
. materials are the source of much interested 
speculation at the present time. The railway 
rate advance which becomes effective this 
week is the strongest factor upon which a probable 
rise in price levels is forecasted. Opposing this ten-- 
dency is the force of receding demand for manufac- 
tured materials which is evident in many lines. 
Slowing down in the general buying movement, which 
reached a peak in the early summer, may serve as an 
effective brake upon any radical upward movement 
in coke, scrap, pig iron and other commodities. Al- 
though pessimism is absent, conservatism is dictating 
greater care in manufacturing schedules in prac- 
tically all lines. 

A wide divergence in prices on pig 
. p . iron produced in the different districts 
iron Hncea jg e.\pccted to result when the new 
in Doubt freight rates are in effect. The bal- 
ance will be slightly in favor of those 
furnaces which are located along the 
Great Lakes where ore may be delivered without an 
added cost of 
rail transporta- 
tion and where 
coke and lime- 
stone are close at 
hand. It is stat- 
ed that eastern 
furnaces will 
face an increase 
of about $2.50 a 
ton on raw mate- 
rials, while in 
the Youngstown 
district the in- 
crease will l)c 
about $1.50 to $1.60 a ton. Southern furnaces will 
be at a marked disadvantage in the transportation of 
their finished product to many foundry centers. The 
^ gains made by southern ironmakers during the war 
and the period following probably will be decreased, 
particularly if the demand for castings falls off during 
the next few months. No slackening in demand for 
southern iron has been apparent up to the present 
time, the inquiry for first quarter 1921 delivery having 
been in excess of the tonnages which makers are 
willing to contract at present prices. Diffidence has 
been shown by producers and consumers alike in 
• contracting iron for the coming year, pending the 
effects of the various factors now being brought to 
bear on prices. ^ ^ 

No immediate decline in castings 
P . prices is to be expected from pres- 
JNoKeceaaton ^^t indications. It is evident that 
in Canting* materials which enter into 

castings manufacture will show no 
immediate fall bi price. Further, the 
freight increase undoubtedly will exert a strong in- 
fluence^ While labor is slightly more plentiful, and 
a- greater efficiency is .rq>orted, the past quarter, ac- 
cording to accurate .comparative figures has developed 
a stjll grater advance in the labor factor entering 
into finished casting costs. In one branch of the 
foundry industry, the second quarter of the present 
year has been marked by an increase of about 15 per 


cent in the labor cost on each ton of castings, as com- 
pared with the third quarter of 1919. Labor in this 
instance represents about 40 to 60 pet cent of the 
entire cost of production. Fuel prices, although not 
so important in computing the price of foundry prod- 
ucts, likely will become a source of greater concern 
as the winter advances. Steel foundries melting in 
electric furnaces report an advance in power deliv- 
ery charges throughout the country where utility cor- 
porations are obliged to meet higher prices on fuel. 

Although gray iron and malleable 
j.. j j shops in general continue to have 

Llemand la ample orders, but little new inquiry 
Weaker is evident. Starting with the auto- 
motive’ industries, where retrench- 
ment has been the rule for the* past 
month or six weeks, a slackening of demand is noted. 
Although there has been only a few actual cancella- 
tions, the volume of new inquiry has fallen off to a 
degree that has permitted car manufacturers to place 
orders for new business readily, while during the 
early summer it was almo!>t impossible to secure shop 

facilities for 
furnishing many 
cast parts which 
enter into auto- 
mobile and truck 
ma n u f a c t It re. 
Malleable and 
gray iron shops 
alike which make 
castings for the 
automotive indus- 
tries still have 
sufficient business 
to maintain full 
operation, and al- 
though new inquiries are practically absent, and de- 
ferred deliveries are requested in some instances, 
these foundric.Si are making no effort to solicit busi- 
ness from other than the automotive industries. 
Prices paid for automobile castings are attractive, the 
equipment and facilities of these shops are best adapt- 
ed to this class of work and almost without exception, 
they are optimistic in predicting an early return of 
heavy requirements from the automobile builders. 
Malleable and .steel foundries which are et^aged on 
railroad work have all that they can do ifi meeting 
the demand for repair and replacement parts. The 
call for castings from the railroads is so .strong that 
some shops are endeavoring to sublet contracts in 
excess of their facilities. Little new car busine.ss 
is offered. Whether this is from a canny desire to 
prevent bullin|| the market or whether the improve- 
ment in transportation may s^rve to cut down the 
estimated requirements for new equipment is not ap- 
parent at this lime. Agricultural implement makers 
sufficient orders to last through several months, and 
those making castings for building construction have 
noted a slight increase in inquiries. PricO of non- 
ferrous metals based on New York quotations of 
Aug. 25 follow: Copper, 18.00c to 18.12^c; wa^, 
9.25c to 9.32j4c;, Straits tin, 4S.S0c; antimony, 7.00c 
to 7.25c ;• aluminum No, 12 alloy, producers’ price, 
34.00c and ■ open market, 29.00c. Zinc is ;,qdoted at 
8.05c to 8.40e, East St. Louis. 
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Prices of Raw Materials for Foundry Use 



CORRECTED 

TO AUG. 24 


Iron 


SeiBp 


No. 2 foundry, valley 

..147.00 to 50.00 

Heavy melting aleel. Valley... 

.127.50 to 27.75 

No. 2 ShiuthiTH, Birmingham.. 

.. 42.00 to 45.00 

Heavy melting steel. Plttibiffgh. 

. 20.00 to 20.50 

Nfl. 2 Foundry, Chloigo.... 

.. 48.00 to 50.00 

Hea^ melting tTilcago... 

. 2.5.50 to 20.00 

No 2 Foundry, Philadelphia.. 

.. 50.00 to 52.05 

Stove plate. ChUago 

. 32.00 to 82.50 

Itafilc, Valley 

48.60 

No. 1 cast, Chicago 

. 42.00 to 42.50 

Malleable, rhkaRu ........ 

46.50 

No. 1 cast. PhUmlclphU . . . 

. 39.00 to 41.00 

Malleable, Buffalo 

51.25 

No. 1 cast. BMiigham 

. 3.2.00 to 35.00 



C^ir wheels, iron, Plttsburgli. . . 

. 45.00 to 46.00 

Cohi 


f:ar wheels. Iron, Chicago 

. 39.00 to 30.50 

roiinellBvlllc foundry coke, . . . 

..It8.00 to 10.00 

Railroad malteabte, Chicago... 

. 32.50 to 33.00 

Wise county foundry coke 

. 18.50 to 20.00 

Agrlrultural malleable, Chicago. 

. 33.00 to 33.50 






I Comings and Goings of Foundry men | 
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AMKS A. MURPHY, who 
rpcciitly rcsi^MiPc! the position 
of foundry superintendent of 
the ITooven-Owcns-Rentschlcr 
Co., Hamilton, O., has been made 
president and general manager of the 
Coiinersville Foundry Co., .Conners- 
vilic, Ind. Mr. Murphy is widely 
known throughout the foundry indus- 
try. During the past 20 years he has 
had charge successively of the . Ball 
Engine Co., Eric. Fa.; the Chicago 
Pnomfratic Tool Co., Franklin, Pa ; 
and the lnterf>late Foundry Co.. 
Cleveland. r^)r the past 13 years he 
has been supei intendent of the Hoo\- 
cn-O'ven.s-Kenlschler foundry in Ham- 
ilton, (J. Always a close stnilcnl of 
foundry problems and of pkniccrinp 
disposition, he nilio(luc<d m:my inno- 
vations ill the casting industry which 
today are regarded as standard prac- 
tice. Stringilcss wav vents for vent- 
ing thin and difiicult cores, skimming 
and sprajing devices, ingenious flask 
construction and rigging for casting 
large work, tiarticularly large fly 
wheels, nmlded above the floor, fur- 
nish examples of his varied accoin- 
plishiiients. II is phenomenal record 
in turning out the castings for over 
tliree hundred 28()0-horsepowcr on- 
gine.s lor the Emergency Fleet eor- 
lioration at the rate of 10 complete 
engines a week, prebahly will be iin- 
excelled for some time to come. Tn 
addition to his fouiwlry activities, Mr. 
Murphy always taken an cxcied- 
ingly active part in the coniniunily life 
of the city. During ihi- war he organ- 
ized and catitained a full company nl 
home guard- 

\V. K. Clark lias been appointed 
'uipcrintendeiit of the Automotive 
Castings Cfl., Inilay City, Mich. 

L. W. Hewitt has been appointed 
general manager of the Specialty Br.iss 
Co., Kenocha, Wis. 

B. 'r. Bacon retired recently after 
serving Pickands, Brown & Co., Chi- 
cago, pig iron dealers, as sales agent 
for 36 years. 

H. D. Balsingcr, has resigned as a 
superintendent in the American Steel 
Foundries to accept the assistant 
superintendency of the T. H. Syming- 
ton Co., of Rochester, N. Y. 

R. L. Favor has resigned as foundry 
foreman. Charleston navy yards to 
accept a similar position with the 
Emery Steel Castings Co., Baltimore. 

J. F. Hunter, who has been acting 
' i^eneral sales ^ agent of the Virginia 


Iron, Coal & Coke Co., Roanoke, Va., 
has been appointed general sales 
ap.cnt, effective Aug. 1. 

Arthur Corheille has been appointed 
manager of the W. 1.. McCnlloiigli 
Foundry Co., Vpsilanti. Mich. 

Fred A. Blackston, has been elected 
vice president and treasurer of the 
Kaglc Iron Works, Muskegon, Mich., 
Mr. Blackslon was formally an oflicial 
nf the l.indermaii Steel 8: Machine Co. 

George J Martin has been niiule 
.;'ssi.stant 'iiiperiivtondcnt of the Aetna 
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iHiuiulry &: Mactiiiie Co., Warren, ( )., 
having jircvioiKsly been chief engineer 
of the same company. 

I’dgar M. i.ew'is, formerly connected 
with the E. J. Woodisoii Co., Detroit, 
ireenlly has become associated with 
the J. .S. McCormick Co., Pittsburgh, 
makers of foundry supplies. 

S . C. Hamilton, formerly works 
iiger of the American Steel Found- 
ries, Granite City, 111., lias been ap- 
pointed works manager of the 
Duquesne Steel Foundry Co., Cora- 
opolis, Pa. 

A. C. Porter has resigned the posi- 
tion of foundry superintendent with 
the Cushman Motor Works, Lincoln, 
Nebr., to accept a similar position 
with the Witte Engine Works, Kansas 
City, Mo. Mr. Porter is a graduate 
of Wentworth institute, Boston, where 
he made a special study of metal- 

T04 


li.rgy, production efliciency, and 
icundry chemistry. 

Fred £. Smitii has resigned his 
connection with Philip E. Wright,. 
Stephen Girard building, Philadelphia, 
to become associated with Carson & 
Co., Pennsylvania building, that city, 
dealers in pig iron, coal, coke and 
ferroalloys. 

James A. Carey, formerly Pitts- 
burgh resident maimger for the I Till 
& Griffith Co., lias entered business 
for himself and is handling a gen- 
eral line of foundry facings, supplies 
and equipment, with offices in the 
I'ultou building, Pittshurgli. 

W. J. Jonc.s, work.s manager ol the 
J. T. Case Plow Works Co., Racine, 
Wis., has been elected a vice presi- 
dent of the company in charge of 
production. Mr. Jones lias been 
affiliated with the conijiany only about 
one year. 

Frederick A. Pelt«)n, an assistant 
cashier of the Norlhamploii National 
hank, Northampton, Mas.s., lias re- 
signed to take effect Sept. 1, when 
he will become assistant treasurer of 
the Haydenville Co., Haydenville, 
Mass., maker oi hras.s and iron goods, 

Robert H. Irons, prc.sidcut of tlu- 
Central Iron & Steel Co., and Ross 
A. Hicok, treasurer of the W. O 
Hicok Co., Harrisburg, Pa., have been 
named members of the representative 
council at the Harrisburg offices of 
the Penns vlvania state employnieiu i 
service. 

K, Wheeler has recently re- 
signed as superintendent of the Elec- 
tric .Steel Co., Chicago, to become 
general manager of the Lebanon 
Steel Foundry, Lebanon, Pa. Prior 
to the war Mr, Wlicclcr was with 
the Dominion Steel Foundry Co., 
Hamilton, Ont., Can., and from there 
went to the Zimmerman Steel Co., 
Bettei^rf. Iowa, where he for some 
time served in the capacity as super- 
intendent. 

Plan National Engineer- 
ing Society 

The joint conference committee of the 
American Society of Civil Engineers, the 
American Institute of Mining and Metal- 
lurgical Engineers, the American Society 
of Mechanical Engineers, and the Amer- 
ican Institute of Electrical Engineem 
has sent invitations to approximately ISO 
leading engineering societies m the 
United Sta^s, asking' their» to appoint 
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delegates to a meeting to be held next 
fall for the purpose of forming a na- 
tional tengineering organization. The 
proposed organization will be known 
as the Federated American Engineering 
societies and will have a prospective 
membership of 225,000 in all lines of en- 
gineering. The executive body will be 
known .as the American Engineering 
council, representation in which will 
be granted to the component organiza- 
tion. While details have not been 
definitely decided, it is expected the 
council will be ready to succeed the 
existing engineering council, organized 
for war work in June, 1917, when the 
original council goes out of existence. 

Will Study Material Han- 
dling Methods 

'Ihc American Society of Mechan- 
ical Engineers, has formed a male- 
rials handling section whose object is 
to “promote the art of the mechan- 
ital handling of all materials.” 

The first meeting of this section 
was held at the Engineering Societies 
hiiilding, 29 West "I'hirty-ninth street. 
New York, Aiig. 13. Robert M. 
Gates, managing engineer specializing 
in material handling equipment. Lake- 
wood Engineering Co., Cleveland, 
presided. In his address Mr. Gates 
emphasized the fact that the section 
itiMSt be a bureau of inforrnatioii — 
complete in its scope, specific in its 
knowledge of the physical and eco- 
nomic conditions, and unbiased in its 
conclusions. 

Steel Treaters to Meet 

• ^ The animal convention of the Amer- 
ican Steel Treater's .association and 
the Steel Treating Research society 
will he held in Philadelphia, Sept. 14- 
18. Resides the long program of 
technical papers dealing with all 
phases of heat treatment a disipilay of 
hent treating equipment will be given 
by more than 125 exhibitors. The 
date of this convention will give the 
exhibitors ample time to ship their 
exhibits to Columbus, O., for the 
foundrymen's convention. .\Aexten- 
sivc entertainment program is being 
arranged for the members* and guests 
in attendance. 

Welding Society Forms 
Pittsburgh Section 

The American Welding society or- 
ganized a Pittsburgh ^ section Thurs- 
day afternoon, Aug. 12. The officers 
elected were: Chairman, J. D. Con- 
way; first vice chairman, Dr. R. H. 
Brownlee; second vice chairman, H. 
H. Maxfield; temporary secretary, F. 
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W. Tupper, and treasurer, F. O. Gard- 
ener, The members of the executive 
committee are: W. M. Finlayson, G. 
H. Danforth. J. A. Warfcl, F. C. Sat- 
tcrley, A. M. Candy, H. D. Kelley, 
D. J, Ridding, C, H. Newbury, Carles 
Crates, F. S. Austin. J. H. Kush and 
B. P. McDaniel 

The first open meeting of the new 
section was held in the evening at the 
chamber of commerce auditoriuin. At 
this meeting a uuniher of .short paper? 
were presented. W. R. Hulbcrt. the 
Metal & Thermit torp., New York, 
presented a paper describing the re- 
pair of the stern frame of the army 
transport, Northkk.v P.\( fijL-. b\ rnean> 
of thermit. Thi.s paper was illustrated 
with moving pictures. Douglas F. 
Miner, Westinghoii.se Electric & 
Mfg. Co., Ka.st Pittsburgh, Pa., told 
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of recent developments in percussion 
welding. Gas cutting methods were 
d.c.scribed by • €. J. Nyquist, C. J. 
Nyquisl Co., Cleveland. 

J. H. Deppcler, president of the 
welding society, spoke of the general 
organization of the society and said 
that the Pittsburgh section was the 
third to be organized, sections having 
been formed in Philadelphia and ^ew 
York. Other sections will be eWab- 
lished in different parts of the country, 
Mr. Deppler said. He called attention 
to the work of the American Bureau 
of Welding which is controlled by the 
American Welding society in con- 
junction with representatives from a 
large number of other technical so- 
cieties. This bureau is a research or- 
ganization which calls on the industry 
directly interested in any particular 
line of work which it undertakes; for 
financial assistance. The results of 



the research are then givci^ out foV 
the benefit of those interested in weld- 
ing. This branch of work is compara- 
tively new and considerable develop- 
ment is anticipated in the future. So 
far little MU'cess has been made in 
cutting gray iron with a gas flame, 
but Mr. Nyquist st.-ileil that bethought 
a practical method f<ir doing this would 
soon be perfected. 


Chiiirles J. Wiltshire It) 
Killed in Accident 

C harles J. Wiltshire for the pa.st 13 
\ears superintendent of the iron found- 
ry department nf the Schenectady 
W()rk<» of the (leneral Electric Co., 
Schenectady, \. was killed in his 
automobile on July 19, when it was 
struck by an interiirban car. 

Mr. Wiltshire was horn in Ealing, 
now a part of London, England. Aug. 

2, 1862, and came to the United Stales 
with hi.s parents when about 10 years 
old. The family located at Chicago. 

His first employment was that of an 
errand hoy for Marshall Field & Co., 
but later he was apprenticed as u mold- 
cr and subsequently secured training 
in the office routine of foundry opera- 
tions. He spent a short time in found- 
ries on the Pacific coast in 1892 and 
subsequently was employed at J'^rovi- 
dence, R. T., and Chester, Pa., in 
steel and hras.s as well as foundry work. 

For a while he was in charge of the 
brass foundry o( the Natii>nal Cash 
Register Co., Dayton, 0. About 1894, 
he returned to (Ihicago and was placed 
in charge (»f the iron foundry operated 
by the Gates Iron Works of that city. 
After several years affiliation with the 
(iates Iron Works, he served as fore- 
man of the iron foundry of the Pull- 
man Co., Pullman. HI., and of the 
.foundry of the Western Electric Co., 
Chicagt^. In 1997 he was appointed 
superintendent of the iron foundry of 
the General Electric Co. and had charge 
of the iron and steel casting produc- 
tion. The po.sition he held at the time 
of his death. In his work with this 
company he was closely identified with 
the work of developing the electric 
steel casting process. 

Mr. Wiltshire wa.s a member of the 
.\merfcan Foundry men's association and 
was a member of the committee on 
general specifications for gray iron 
castings to co-operate with the American 
Society for Testing Materials. 

John M. Glass, formerly with the 
Hill & Griffith Co. Cincinnati, l^s in- 
corporated a company known as the 
John M. Glass Co., Indianapolis, Ind> 
Associated with him is L. A. Daly,, 
also formerly connected with the Hili ^ 
& Griffith Co. 
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Truck Wheels Stronger 
Than Necessary 

Radial-coniprcssion and stdc<thrust 
tests were made on a large number of 
motor-truck wheels, using the Emery 
hydraulic testing machine at the bureau 
of standards. This large machine has 
a capacity of 2,300.000 pounds. For the 
radial-compression tests the wheel was 
placed on a short axle supported on both 
sides of the wheel by bearing blocks^ 
Load was then applied through a block 
at the rim. This block distributed the 
load over the full width of the rim 
and along an arc of 6 inches. The 
wheel was placed so that the load was 
applied to a section of the rim between 
spokes. ' 

In the side-thrust test the load was 
applied to ■ the side of the rim of the 
wheel through a block 6 inches wide. 
The wheel was so placed that the point 
of application of load was between 
spokes and approximately Of) degrees 
from ihc point at which the stress had 
been applied in the radial-compression 
test. In this lest the wheels were load- 
ed to destruction. 

These laboratory tests w'cre not in- 
tended to supplant service tests, hut the 
bureau of standards concludes that much 
information can be obtained in the lab- 
oratory which could not be obtained 
by service tests within a reasonable 
length of time. Defects in design and 
material are soon made apparent in lab- 
oratory tests and changes can be made 
before wheels are manufactured in large 
quantities. 

The wheels tested were representative 
of those used oil 3 and 5-ton trucks, 
and it is quite itnprobable that any of 
these wheels wouhl ever be stressed 
even to its proportional limit. 

The wheels tested arc all stronger 
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and heavier than is necessary, and a sav- 
ing in material shoulti be effected. 

A reduction in weight, is worthy of 
consideration, not only because of the 
material saved, but also because it 
would result in an increase in the life 
of tires and of roads. 

A description of the tests with curves 
showing all the information obtained 
from tests on each wheel are given in 
technological paper No. 150 of the bu- 
reau of standards. 

Light Fixtures Cleaned 
Automatically 

Dust in the foundry soon covers any 
lighting equipment and reduces its efli- 
ciency making frequent cleaning neces- 
sary to secure satisfactory results. In 
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WIPING RL.4nES CLEAN THB LAMP AND THE 
REFLECrOR 


order to reduce ligliting maintainance 
charges the Associated Engineers Co., 
Chicago, has put on the market a device 
which cleans the lamp and shade each 
time the light is turned on or off. This 
device, as shown in the two accompany- 
ing illustrations consists of two wiping 
blades; one rotates against the interior 
of the reflector, and one against the lamp 
bulb. As the stem switch is pulled, 
tlicse two blades come into action, sweep- 
ing the dirt off both lamp and reflector 
by a complete revolution. The blades 
never reverse. Such frequent cleaning 
does not allow dirt to cake on the re- 
flector, and the accumulation of a few 
Iiours is not siiflicient to annoy workmen 
in dropping down on the work below. 
The. tendency is rather for the finely 
divided dirt to float away. 

Surfacer Changed to Motor 
Drive 

The Oliver Machinery Co., Grand 
Rapids, Mich., has designed its sur- 
face planer for direct motor drive. 
It is driven by a standard 3600-revo- 
lutions-per.-niinute motor coupled to 
the cutting cylinder. Thus belts are 
no longer needed. In order to secure 
the proper number of cuts per min- 
ute three high-speed cutting knives 
are supplied in the cutting head. 
Having the motor drive, it is not 
necessa^* to set the planer in any 
special place to line up with shafting. 
The surfacer is self contained and 
so considerable saving of room Is 
effected over the former belt-driven 
machine. 

Outlines Carbon Case 

Dealing with t|ie strage, use and 
handling of carton electrodes the Na- 
tional Carbon Co., New York, has 
recently completed a booklet intended 
for . those interested 1n electric fur- 
r.ace operation. In the preface, is a 
history of eftctric furnacei trotn the 
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time in ^878 when W. Siemens •. de- 
signed ^and^buitt a furnacci unlit the 
present tiirie. It explains also how 
tlie by-products calcium carbidct arti- 
ficial ab|ijaisiveS| aluminum* ferroalloys 
and phosphorus have been made pos- 
sible by electric furnaces. According 
to th^ booklet the electrodes should 
have such characterisfics as low elec- 
trical resistance, low heat and high 
conductivity. Care should be exer- 
cised in handling electrodes especially 
in unloading from cars as this often 
causes defects detrimental to efficient 
operation. 

Among the principles cmboilicd in 
joining electrodes is the use of u 
“joint” compound to fill the space be- 
tween and insure continuous contact. 
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This compotmd i^hould be plastic and 
adhesive but of such consistency that 
it will not meh out when the electrodes 
become heated'. Details of connecting, 
taken up in the publication, include 
such principles as applying the com- 
pound, adjusting the connecting pin, 
picking up the electrodes, and screwing 
them together. When iinw'arrantcd 
oxidation occurs, under the fiirntacc 
roof, it is known as spindlitig and to 
insure minimum electrode consumption 
this must he eliminated. The catises 
of this together with those incident to 
wasping and the most important fac- 
tors in securing minimum oxidation of 
electrode are made clear in tlic booklet. 
Logs and records used in connect i(ni 
with furnace operation arc advocated 



by lh« company manufacturing carbona* 

Tables of data for both round and 
sSquarc electrodes conclude the pub'^ 
licatioii. , These contain information 
as follows; sizes, areas, current carry-^ 
ing capacities formulas for deducting 
the data and a bibliography of books 
and articles incident to the subject 
of carbon electrodes. 

The McMyler Interstate Co., of War- 
4 ‘en, pioneer in the manufacture of 
castings, etc., in Warren, has been sold 
to interests connected with the Brier 
Hill Steel Co. Since Aug* 1 it is known 
as the Eastern Ohio Steel Co. Charles 
Lewis, sales t^anager of the Sykes Metal 
Lath Co., of Niles, is manager of the 
new company. 
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What the Foundries Are Doing 

Activiiiei^ of 'ihe Iron Steel and Brass Shops 



Till* Marengo Foundry k Marhlm On., Marengo, 
111., has opnied on addition to Ita plant. 

A bulldliiK. GO X Til M, will be enacted by Uic 
Herriilcs Steel CaslliiB Co.. Milwaukee. 

The National Brake k Electric Co.. Mllwaifttfe, 
plana the erection of a foundry. 160 x 180 fret. 

Erection of a pattern stnra^te building Is bring 
planned by the Watson-Stlllmari Oo.. Aldenr, N. J. 

The Howell Foundry. Howell. Mich., plans U»e 
crocllun of a plant. 

Fraction of a foundry building. 00 x 100 feet, Is 
planned by the Hamburg Foundry Co.. Handiurg, Pa. 

The Calesburg Foundry k Casting ('o., Ualc^lfiirv. 
Mich., has rtiangrd Its name to the Battle Cicpk 
Johlitng Foundry Co. 

Plans bare been prepared by the A. Garrison 
Foundry Co., Ninth and Bingham streets, Pilbihurgli, 
fur the erection of a plant addition, 200 x 240 ffct. 

The Kokomo Malleable Iron Co. Kokomo. Ind., 
hat increased Its capital stock from $350,000 to 
$500,000. 

The Silver Iron k Steel Co.. Greenville. 0., shortly 
will ftart work on tlie erection of a foundry, 100 x 
200 feet 

The United Meeblne k Mfg. Co.. Akron. 0.. has 
bad plane prepared for tb# ereelloa of a new 
foundry, 100 x 200 feet. 

RraetloD of in addition to Ite foiindry. 110 x 118 
feet. Is being planned by the Excelsior Machine k 
Tool Co., FRit fit Louis, ni. 

The Uke Erie Foundry Co., 218 atreet, 

Buffalo. pUm tbo eroeUoD of a fouodfy, 37 x 82 
feet. 

Capltallied at $2Q,000, the Bupertor Ciobbigi Co.. 
Dayton. 0., bu baon incorponited by B. F. ShleMi, 
W. Ulcki, A. W. Newman, and otberf., 

Tbo eaplM itoek of tho Janea Lcffel Co., 
Bprlngfleld, 0., recently waa Inereaiied fimaa $750,000 
to $1,750,000, 

The eipital atoek of thi Chambenborf Sundry 
Co., CbambeKbivi. Pa., baa been Inerosaed from 
$3000 io $132,000. « =. 

The capital itock hf tho Werner Q. fkadih Co., 
Ctemlend, reeahtly waa Inerecaed from $750,000 to 

I Fhttxbr * Macfalaa Osrp., Beanoko, 
U .lmi under com t ak r aM op , Fte 8w 
or a tpmkf and miKhliit ilmo. 
lA liOOO, tba BmcArOa Bnai iavidry, 


Iiir., BusUm. rcceiitty wua charteicd by William S. 
Bcnrile, .52 INnlcr afreet. M<>Irus>‘. Moib., ami oUiora. 

Tuc plant of the Stelglcr k Kerr Btme 4 Foundry 
To.. 2201 FolKom street. San Francisco, ren-ntly was 
damaged by Arc. 

Work on the erection of a new plant for the 
Cooper Braes Works. Ogdcnabii'g. N. Y. te rapidly 
neanng CQimiletlon. 

Tho Wheriliig Axle Co., Wiieellng. W. Va, which 
wius recently oiuanlxed, hai arranged for the erection 
of a building to be uocil as a fotindry. 

The A. G. Martin Found y 4 Marlilne Co.. 705 
Clark street, Milwaukee, plans ttic erection of an 
adlltlon to Its foundry, 30 x 145 feet. 

Hie Detroit Motor Castings Co.. DetruU, has 
placed an addition to Its plant In operatfon. It 
Is 75 X 125 fwt 

Capltallied at $75,000, tlie New Haven Foundry 
O).. New Haven, Mlcb., mently was tnoorporated 
!iy F. J. McOacken and others 

fikecllon of an addition to Its foumlry, 30 x lOO* 
feet, Is planned by the Beans Foundry Co.. Martino 
Ferry, 0. 

Toe Fox' Biver Tkartor Co., Ajipleton. WIs., li 
erecting a plant addition, 40 x 75 fret, and later 
will erect a machine shop and gray Iron foundry. 

Tho Tiractlon Steel Coollngi Co., East La Porte, 
Ind., which recently purchMed a site for a pbnt, 
will suit work iho.ily on the erectloa of tho 
stnieturei. 

Opon^looi io Its gray iron foundry will be sUrted 
about ^t. 10 by tfae Newman Fhundry, Kendall- 
vttli. Ind. It wUl tun out \m and medl|| )ob- 
blhg work. W 

The Cbarlei H. Mlllif Foundry Co.; Chicago, hep 
bought 4 tKo on which It pliM tbo erection of a 
foundry, 100 t 200 fret. It ii laid the compenb's 
present plant will bo ibid. 

CspttaUxed at $100,000 the Pilmyra Foundry 
Co., Palmyra, J.7 reosnUy was IneorpofiUd by, 
a. C. 8. WolMl, L, P. TbtiB and ^obo T. Mercer, 
to manufreiun ban and ited eaaOnA etc. 

It If reported tba Waro Foundry Co., Wan, 
Man., If plmmlog to Increan Itf eeplUl atoek to 
$50,000, jpaot of Of taicreaie to be used to frianc^tog 

ChpllallMd at $60,000, tho fiward Foundrr 4 
liidiiM Go., racu^ wu toeomoniad iHtb bjead- 
quartan a$ Tauniitawih 0., by J. Adams, v fl. 


VVliikelholz, T. Donofrlo. W. T. Richards and J. 

Plans have birn completed by the Uidon Mfg. 
Cu.. New Britain. Conn., for the ereetdon of a 
liiillUlng, 49 X 51 feet. The oompany manulit- 
lures gray Iron euatinga. etc. 

The Simple Gas J<;iiglne Works. Menasha, Wli., haa 
tentative plans for the erection of an addition to 
Its foundry and core room, to be 60 i 100 foot. 

F. J. Oltrrwoiier is president and general manaill. 

Tim capital stork of. the Roberts Brail Go., 178 
Lincoln avenue. Milwaukee, mandfacturv of brato 
castingi and small brass ipeelalUes, reeenlly waa 
Increascil from 115.000 to $50,000. 

Krection of a new plant, 40 x 125 frat, to bitog 
planned by the Shreveport Bran Works, Sbranport, 

La. It li proposed to Install a largi imount of 

new equlpmenit. It. J. Morion Is maimger. 

The Princeton Foundry 4 Supply Ooi, Priiieetoo, 

W. Va., has been Incorporated with a capital stock 
of $50,000. liy L. B. White. G. H. (Yumpocktf and 
C. W. Hall. 

The ('antral Malleable Castings Co, Fvanklto Park, 
HI., bos boiigtit the plant of the NorUnveateni {Nail 
Corp. and will equip and use It aa a malliabla fgair 
Iron foundry. Charlef Dronikl la preildHit. 

The Roeheater Gifting Carp., Bocheitir, Nj 
liae been Incorporated to eairy on builiieii with an 

aeilvo capital atoek of $1,030,000, by CL F. Wfrp, 

A. N. Wright mid L. 0. Grivii. 

Capltoliied at $100,000, tho ML Holly Fooatoy 

Oo., recently was Incorporated In Sblaware, by 
liiwla It. Palmer, George G. Pilmer, Ridley Park. 
Pa., and Jdbn F. Mall^, Wilmington, DoL 

The lOfgenfon Mfg. Go., Waupaca, Wto. wfll 
build a briff foundry and is havtog ptona prf- 
pared for tbo erection of an addition to ttf kydra- 
(gtaetfie power plant 

' The DeUolt Valve 4 Fttlliigi Cm and tba Datiwit • 
Braai Wofkf, Detroit, wblrb were reomtly mutA 
win, hf apecated under the name of tba Datrait 
Braif 4 M^la Worki. 

Work baa been itailed on tbo oraetlon of » 

35 a 800-foot maeWiN diyi. a {p.i 100* 
foot foundry , and a 40 i lOO-fbot paUom rfup, 
for the Nadooal Woodworking Mnddno Go., Oovar, 

N. H. 

Tba Ruud Mfg. Go.. Twanty-ntoitb and SmaHman 
Btnati, PtUabvgb, la baflng ptam prapami far tba ^ 
araetlatt of a plant addHloii to ba used as aa 
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fxttwioii fiHitidry iihI michlm khoji. Ed- 

wird lluod li praiident of the eoiDiMiiy, 

The JtfliesUrft'fi Malleable Iron Producti fa., 
Jamaitoan, N. Y.. haa liad idHia drawn for Uie 
efKtUm of a foundry, 2A0 k 300 feet. 

The \Alle)' KalJa Poiindry k Maelibto rd., Cum- 
berland, H. T., Iiaa been Inconmrated with a eapiUl 
Itock uf $150,000. by John F. Murphy, West 
Warntek. K. I.: Frod Al. Tolilii, East Prorldrnce, 
U. ]>. and Joaefih F. McOoIrey. 

Tm* American Malleable Iron Carp., Lyncldturg, 
Va., whlcti was rerciitly incorporated in Delaware 

with a capital stock of $1,000,000, has arqiilred a 
file on which li plana tlw Immediate erection of a 
plant*. 

An aluminum and hnuN foundry haa been eatab- 
liahed at 2M7 Blue Hianif avemif. Chlcufcn. under 
the name of the .\.i(limul Aluminum A Braes 
Foundr)', by Vlctoi H Kurkl aii(| Frank T. Luka. 

Jolihluit work In .iluiniinini. and Iwonxe will Iw 

<li»iif. 

Tlie riaus Automatic (ins* (lick Oi , MllWkiikee, 
haa annoimeed that It shortly will erect a brass 
fouhilr> ^lo contain appr<»Klnt»tely 1.5.000 M|uare 

fei't The compinv I lnlnpi*s(ed in all of Ihf lalPSt 

labor Kavifii;. tiinitiliiiK. niellinu .'unl metal carryitii: 
dcflecf now on the market 

Bids will In* taken by the MorUilnirlon iMiinii A 

Machinery ('kvp. for the erection of a •l-hto'y pattern 
shop ami cxU'iisioti to the pattern storaite vault, at 
the ronipuiy'.s branch pkint at Cndahv, Wis , ainoli 
Is known as the Power A jMInliiK Maclilnery Co .iinl 

the International Gas R'nitlne Co. The btilldlnit a ill 
hr CO 1 180 feel. 

Capitalized at $00,000 the Hull Foundry A Madilfic 
Co , Inc.. Jacksonville. TeX . Is cmHlnetiiiit a t(en- 
rral foundry and mactilne simp haslness It possi 
hly will later on oukhkc In .some inanuractilrlnc in 
llie new building, which now Ik bring erected. Ail 
maeliliieiy needs lvi\e been eoiifracted for. Sam .1 
liBll is president, K 1. Weir \< sreretiiiy and tre.l^- 
iirer and P, L. Ilaberle Is vice im^sldent. 

(hKanlxed for the punxMe of making m.illeahl<‘ 
eastings. Hie AshUiid Malleahle ('o.. Ashland, 0 . 
expeetb lo h.t\c a fuuiulry built before Jan. 1 It Is 
capitalized at $1. '>0,000. and will tic In the market 
for all NortH of foundry eitnipment. (I(necri. of tlie 
company arc: Vrchldent. J. II Firestone: viee piesl- 
(Ichl, HamiM'I Miller; treahiirer. K M Arnfstrong, ami 
serretary, W. li Hylxdt 

Two 10-lon erancs. Imill hy the .Milwaukee Cr.iiie 
k Mfg Co,. Milwaukee, rceeiilly were piirrlMscd hy 
the Valley Iron Works Co . Appleton, WIs , which 
has couipped a foundry and manufaciurlng hulldliig. 
to lie devoted to the mnimfarture of morhlnery for 
paper and pulp mills. Ibe foundry l.s 40 i 120 feet 
and the mannfactiirInK liulldlng, 42 x 140 feet K. 
A. Fatersoii Is Keneral manager and IV II. Burns 
Ji assistant manager. 

To engage in tlie miunifiutiirc and machining of 
gray Iron eastings, the Ikeeatur Castings Co., Ilamlllon. 
0.. recently was organized by Interests runneeted with 
the Hamilton Foundry A Marhiiie (V. llamllton, 

0 It Is eapltaUzfd at $400,000 and li has a 
plant at Decatur. 111., which in fully equipped mid 
now In operation. Ulflcers of the company nn: I'resi- 
dent. Cfordon B. llentsrtiler; vice president, (i. A 
Rentsciilcr; secretary and treasurer. 11. A. Bentschlcr 
and general manager. D. McDaniel. 

The Pioneer Brass Works. Indianapolis, is erect- 
ing a foundry building. 150 x 200 feet, which will 

Include a molding room, furnace room, cora room 
and grinding room. ITie structure will be of briek 
and steel construction. From Ho to 50 additional 
molden* benches, several large type roll-over Jolt 
molding machines and some additional squeeaera will 
be needed In the way of new equipment. J. II. 

Brlnkmeyer, Is president and Carl W. Pid is 
aecretary of the company. 

Conatru^hm baa been completed of a plant foi 
tbe Bliea Bronze Costing Co., 232 Fifth street . 
Brlilgeport, Conn., and work will start In Uie new 
blinding as loon aa all neeesssi$l equipment has 
been Installed. The company Is now In tbe market 
for a small con oren, 12 x 18 feet, w steel or 
Iron flsak tumbling burel, atmie cutler, three horse- 
power motor and grinder, and small tools and sup- 
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piles. J. r. Shea la one of jiba offleeri of the com* 
pany. 

Contracts have been let by the Colonial Foundry 
Co.. Uulsvllle, 0., manufacturer of aemlateel east- 
ings. for the erection ^ an addition to its foundry. 
The bullillng wlU be 60 x IGO feet, of structural 
steel construction, and will be equipped with' a 
15 -ton electric crane, a 7 2 -inch cupola and an elec- 
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trie blower. When completed eaitbiga i|p to 35 tom 
win be turned out. Ttao Allliiiee Structure Steel Co. 
has the contrad to biiUd tbe almetore, ^whlle tbe 
AUlance Maehlne Co. will fbnilMi the enne and tbe 
J. B. MeConnIck Co., the copoU and blower. It 
Is expected the itrueidre will be vemfy fpr oocupa- 
thin about Dec. 1. c. A. Jackson la general manager 
of the company. 


New Trade Publications 


MI»,T1N(} POTS. The Cutler- Hammer Mfg. Co.. 
Milwaukee, recent ly issued a 2-tyage leaflet, In which 
metal melting puts, both portable and bench types, 
are described and llluotraieii. These pots arc said 
to be esiieclally scrvleeahle for melting lead, tin, 
solder.' babbitt, ete., the claim being that the 
proper temperature Is at all times retained. Heat 
li piPirDlled by means of a rotary snap switch or 
an automatic cnrilrul d>‘\lco, so that the desired 
temperature con always b« had. llic illiulrat luns 
show a bonch-fyiie put moulded on k hand truck 

and a portable p»»t, the latter being nioile in sizes 

ranging from. It) to 25 pniiiuis. 

PNKI'MATIC TOOLS The Ludeiiendent Pneumatic 
Tool Co , Chicago, has published .a 78-page lllus- 

tr.-ited catalog In which 4i describes and Jllustratcs 
pnciimatir iooIh ami electric drllH winch It nianu- 
factures. New additions to the company ‘.s line of 
products, which arc descilbetl in this cat.aIog, in- 
clude, motor-driven air hoists, pneumutic Kiind ram- 

mers, luilveranl vice fw piieitmatle drills; hose coup- 
ling^; power Hcrew dther, hose clamp and hosa 

nuiider. 

WKLUI.NH AND (I'TTINH.- Tlie Owchl Arcly- 
Icne Co , Phlrago, has Issued a scries of bmall 

printed paniphlets containing information of value 
to users of welding and ciiiting apparaiiis. The 
rimttor contained in the pamidilets was taken fiorn 

the company’s Inatnictlon Ixiok and catalog, and 
among the auhjecu are: Dlrerllons for operating 
lead burning orpilpment. and directions for operating 
welding equipment and dlrertions for operating rut- 
ting equipment Kitch pamphlet eoiitaliia a de- 
tailed list of p.arts comprising ihe equipment imted 

FLA.\(;iTr KITTINGH - Tbe Lyiiebburg Foundry Co., 
Lynchburg, Va.. has Issued Its l!i20 edition of its 
east Fmi flanged pipe and lltiings catalog. In 
this liookh’t the company lia.s endeavored to com- 
pile as much d.ita pertaining to flange piping ma- 
terial as ijossihle Lengthy and confusing details 
have been left out. It being understood that such 
details will he fiirntslied upon reque.st. The fit- 
tings described and listed in (be ealalog are made 
lo conform lo the Amerleaii standard u.s recom- 
mended by the American Boelety of .Meehaniral Kri- 
giriecrs. 

HOLE DK1LL8. — Tlie Detroit Hexagon Drill Co.. 
Detroit, has published an 18-page booklet In whirh 
ongular hole drilling by the lue of hexagon drills 
Is described and Illustrated. According to the 

'NHiklet It Is possibte lo drill a square or liexagoii 
hole the use of a hexagon drill, with no more 

trouble than that experienced In the drilling of 
round holes. The claim ig made that to sink a 
blind hexagon or square hole Vk Inch across the 
Bats and 2 iiidicg deep, without the uu of a 

hexagon drlU would itqidre three hours work of a 

good mechanic, but that a slmtUr Job cm bo done 
in about ilx mlmitee, by i&lng a bexagon drill, 
ami the work 'wllf not be' out more tluui .005 of 

on Inch In any respect. 

BEySL GEAR GKNEItATOII.->An IHustnUd 4- 
iNige circular Is lieing circulated by the Bllgrtm 
Ma^tlne Works, inilladelphli, in whldi two MaM 
of bevel gear generators an desertbed and Uluvuated. 
The first ^iIm will plane bevel wheels up to six 
Inches in diameter with 1 in^ pitch and 2Vk 
inches face from mitre wheels to bevel wheels of 


proiNirtluii one to six. Tills machine occupies a floor 

bimce of H fert. 10 -inches x 2-fevt. 3-incheg, while 
its gross weight Is 2700 pounds. Hie other size 

described, will plane Iwvcl wheels up to 16 Inches 
in diameter. 2 liiclies pitch, 0 Inches face' frodi 
mitre wheels to bevel wheels of proportion one to 
fow. This t)p«* of machine occupies a floor space. 

C-fect l-lncli X 2-fi‘et 8-lJiclies and Its groat weight 
is 0100 pounds. 

OPTICAL rVKOMETER -Hte Bliodv I.fil)oralory Sup- 
ply Co. Now York, Is olrculutiiig a 4 page Imillet In 
which in optical pynimetcr for tin* tnotLsiiriMnenl of 

hlgli temperaturt**! is described and Ulusliuted. The 

instriiiiieiit cu!isl»Ls of a bruK.** tube, furnished with 
.1 small achrontatic telescope, so arranged tliul the 
objtcllvf »)r the icIoBcopc focuses the image of the 
heated iHMiy on a movable prism placed inside the 
tube. Hie eye-piece of the telescope tlien reveab 

Hip moun.fled Image on the prism. A shield is pro 
tilled to prevent exterior light rcarhlrg; the eye 
The prism Is made of specially prepareil dark glB&t. 
whh'h K. so .uroiiged Hut It i*ut.s off the light emit 

ted by A heiited IwMly at different tempera! iire.<i. 

Aecnriling to I he leaflet the pyrometer ran In* used 
wlieneve- the ohjeet to he examined shows a dLsIhi't 


cnlonUion fui .uiy tempoiaUire .iliove 525 dignvs 


Cent 

VKHTICAL BOKINO MH.L— A 4-page llUwtrated 
folder li.'»» been published by the fiKlioIt .Maclilne 

Co., Madiioii, VVis., In whleh a vertical boring and 
turning mill Is described and Illustrated. Aconrdlng 

to Hie folder, the driving meclianlsm Is etmialned 
within Hic base of the machine and Is driven 
by a 4 -step eoiio pulley, which In conneeilon with 
a 2-spced roimterMt provides for 1(1 changes of 
table speeds !ii geometrical progression. The stand- 
ard mteJilno Is equipped with a plain table. A 

foot brake enables Hie operator to hare perfect 


control of the table after the power is Uirown off. 
The turret head con he set at any angle within HO 
degrees from vertical, either side of the center. 
BIglit gear driven feeds are obtainable, and a mi- 
crometer Index dial, reading in thmuiandtha of an 
hich, facilitates the accurate setting of madilne 
tools, other details are given. 

NEW OFFICFJJ.-^Rlckard k Sloan, Inc.. New 
York, have Issued a booklet entitled **Trekklng.” 
in wlileh the onsanizatlon's new offices are de- 
scribed and In addition, a number of examples of 
the cuim^^dverilslng which it has done for itv 
clients are sfinwn. The booklet principally Is de- 


sirrai, nuicb nave been laid oat In such a way 
as to completely meet the needs of a hlgh-riass. 
speclallaed advertising business. The office Is 

flooded with light from windows extending around 
three sides of the bonding. Nolaep^ private offices 
are provided for the executives and ereiUvo staff. 
The airangement of the geneiil offhm le such as to 

rn^le an Individual to bo tutervlswed vttJiout disturbing 

*" ****» ***• ,l**Ao|ii|We studio iH 

complete. A line dnwtng, showing Um layout of 

4J« various offieet uid departments Is glvenj as is 

ihST that psrt of New rT'ciJ? ii 

which the offices are located. TMs ihMi Uw 

easy acceialbiii^ IVom street inr lines, sulkway and 

railroad. A list of the ogganlxatloaX advertlalng 
clients are given. ^Snny of whom bare been elleote 

slnee the organization started business iu 1018 . 
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All Ready for Columbus Convention 

Excellence oi Program an<I Unprecedented Scope ol the Exhibition ol Foundry 
Supplies and Equipment Promise Great Opportunity To Visiting 
Foundrymen — ^All Activities at State Fair Grounds 

O URING the week of Oct. 4, Ohio will wel- ideal to draw from the eastern and Mississippi 
come the members of the American valley regions wherein are situated most of the 
Foundrymen’s association for the fifth large foundry centers of the country. 

• ^ time. On four previous occasions, twice Last year, when the convention was held in 
at Cleveland and twice at Cincinnati has the state Philadelphia, many felt that a record attendance 
been host to this society which represents the had been established which would not again be 
foundry industry of the country. The choice of excelled. This may be true, but the interest evi- 
the capital city at this time was particularly dcnced throughout this country and abroad indi- 
fortunate. Situated as it is in the geographical cates that the Columbus gathering may equal if not 
center Columbus serves tryly to represent the surpass that held in the Quaker City, last vear. 
foundries of the entire state. Ohio at the comple- The state fair grounds at Columbus will serve to 
tion of the most recent count still maintains a high accommodate all of the activities of the convention, 
standing with the total number of foundries within A group of seven buildings has been set aside, and 
its borders. In 1918 there were 6444 foundries in work was started immediately upon the close of the* 
the United States and Canada and of these 656 state fair. Sept. 4, to prepare for the foundrymen. 
or more than 10 per cent were within the borders The registration offices and lecture rooms for the 
of that state, which ranked second only to Pennsyl- technical sessions will be established in the hrst of 
vania with a total of 806 active castings establish- the group of buildings. A covered walk, leading 
ments. from the street car shed at the entrance to the 

A recently completed survey made by The grounds, terminates at the entrance to this building. 
Foundry indicates that there are a total of 689 From the opposite end, similarly covered walks 
foundries in Ohio, which a^in is second to .serve to connect the second, third and fourth, while 
Pennsylvania with its total of 888 shops. The im- beside these are the fifth, sixth and seventh build- 
portance of the state in this regard assures a record ings, resfiectively. This close grouping of all 
attendance at the convention from the foundries activities will serve to save a great deal of time 
within the borders. Further, the location cho.sen i.s to Visitors, which last year was expended in going 
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from the Anecting^ in down-town 
the exhibition at the Phila- 
defphite Coininercial MuscHima. 

The great number of foreign visitors 
who last year visited the convention, 
it is thought, will be exceeded by this 
year’s attendance from overseas. At 
a recent niecting of the Institution of 
British Foundryincn, held in "Glasgow, 
Icccii interest was expressed in the 
approaching Columbus convention. At 
that time a desire .was expressed to 
arrange an interchange of technical 
papers presented before the two so- 
cieties in an effort to broaden the 
practical knowledge of the industry. 

With more than 70 papers and com- 
rnittee reports on the tentative pro- 
gram, the teclinical scs.sion.s oi the 
twcnty-fifTli annual meeting of the 
American Foundrynicn’s association, 
Inc., promises to surpass those of 
previous years in interest and \ahK*. 
In order that fcfiindryiiien can have 
an opportunity to hear more ]>aper‘j 
than was possible under the iilan 
of lioldiiig three sessions at the ‘'amc 
time, the program for the Columhiis 
meeting has been arranged so lli.it 
only two meetings are held siiiml- 
t.'ineonsly, Steel and noiiferroiis ses^ 
sions will be held at the j,amc hours 
Wednesday afiernooii and Tliiir.sday 
morning, but all other meetinus, with 
(lie iiossihle exception of that sched- 
uled for h'riday morning, will he held 
separately. Under lliis plan, the ne* - 
cssity of dividing attention between 
two or three meetings is avoided. 

LhriftiWs Si^ssion Shifted 

Another important change has been 
made by which it is hoped more time 
can be given to the annual business 
r.iccting. Tn past years atteiiiiUs have 
been made to saiidwicli the traiusac- 
tJoii of business in between papers in 
technical sessions with the result that 
the meetings were prolonged to the 
point* where the patience of inciii- 
bers was sorely tried. This year the 
business session will be held Thursday 
evening at 8 o'clock, in connection 
with a “get-together” smoker. The 
annual address of :the president and 
the reports of the board of directors 
and secretary-treasurer will be pre- 
sented at this meeting. The annual 
banquet will be held Wednesday eve- 
ning. 

On account of the luiusual intere.st 
evidenced in the subject of industrial 
relations at the Philadelphia conven- 
tion last year, two sessions devoted 
to the siibject have been arranged for 
this year. Many phases of the broad 
topic of industrial relation s|;iip will be 
discussed, including Americanism, train- 
V'’g foundry executives, employ in eh t, 
vocational training, and relations be- 
tween employers "and their employe.^. 
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Another change introduced since last 
year’s mecling involves the holding 
of joint sessions on the subject of 
nonferrous foundry practice ’ with the 
Institute of Metals division of the 
American ftistitute of Mining and 
Metallurgical Engineers. These joint 
meetings will be held Tnc.sday after- 
noon and Wednesday morning and 


? Condensed Program - 

Monday, Oct. 4 

10. (lU A. M. Krui^tiution. DiilldliK; No 1. " 
Ohio Stale F.tlr CroniKh,. (‘olum 
hii.s. 0 ;; 

1(1 .(lO A M- OiierimK of rxlitliition. (Hiio 
^ Slat.' Fair OroiiiKis. 

Tuesday. Oct. 5 

ii'UO A. M. Exhibit opoiw and riMnaliiK o|a*n ' 
until JO. 00 p ni 

n.liO A. M. CiHV hot! and Keiici.il s(‘s.sioii. 

leclii.e hall of lluiIdhiK' No 1. -- 
Ohio Slate Fair srnurM)*c. 

2 00 I* M.— Stii'l M'fcfclon. UulldhiK .No. 1 ” 


2 .00 


M — NonfetroiiK section sCft>:Ioii held .. 

‘Julutly liy Ihft American Found' - 
rynieii's lutsoclatlon and the In- ]' 
{.litiile of Metils dlrUloii of Lite ^ 
Amtrhvut ln.<tHutc of MminK and = 
MetalluniiiMi BriKinecrs, Uiiitdlin; - 
No 1. 

K:00 1*. M F.xhiliit lemains open uiilil 10:00 - 
p. m 

Wednesday, Oct. 6 

• on A. M. ICxhlhit open until Ti .00 p in 
0 ‘50 A M -Steel aexs'on, AmerieHii Fo»indr>- 1 
inen'i. ;,ssoeiatioi>, KiiddlnK No. 1. 
'1*:10 A. M, — NoiifeniMM xecilon j.is.s1om held T 
jointly by the .\nici‘iean Found. y 
mcirs asioelation and Liie In H 

Htilute of Metals division of Ihc.^ 

Arnerinui Institute of MinliiK and ~ 

Metallifixieal EiiKlocers, HiilldliiK ^ 

No 1. 

2 00 P. M.— Industrial lelntlons session. Amer- 

lean Foundiymen's .iSMiclalion, ~ 
BiiUdlng No 1. : 

7;00 r. M. - Annual banquet. 

Thursday, Oct. 7 ^ 

7:00 P.M. — Annual iMUiqiiet. -~ 

ii JtO A. M. " Industrial relations session, Amer- ^ 

lean Foundry men's association. ^ 
Building No. 1. j 

1 :00 P. M -- Special entertainment. s 

8:00 P. M.'-Snudier at the Hotel Deshler. In i 

eluding liiisIncSB aesston, address ^ 
by the president and reports of | 
the officers. 1 

Friday. Oct. 8 

0.00 A. M.- Gdilbit open until 9 00 p. m. 
0:30 A. M. — Malleable sebslon. American Found* 
rymen’s ossoriatlnn. Building 
^ No. 1. 

9:30 A. M. (ieiieral session, American Found- 
rymen’f aaaoclatlon. 


will be marked by papers presented 
by the members of both organizations. 

The metallurgical questions en- 
countered in gray-iron foundry prac- 
tice will be thoroughly discussed at 
the - initial technical meeting, which 
will be held Tuesday morntnK, Oct. 
5, at 10:30 a. m. Questions of sam- 
pling for analytical determinations, 
and of specification.^ covering gray 


iron will be given attention at this 
session. Two exceedingly intereating 
papers on the details of producing 
machine tool castings have been pre- 
p.arcd by Leroy Sherwin, Brown & 
.Sharp Mfg. Co., Providence, R. I., 
and A. N. Kelley, Cincinnati. 

In the .steel session to be held 
Wednesday morning, a great deal of 
attention will be given to the heat 
treatment of .steel castings. Tho.se 
vvlio contributed jiapers on this sub- 
ject include, E. F. Collins, General 
Electric Co., Schenectady, N. Y.; F. E. 
Brown, bureau of standards, Wash- 
in pton; Fred (irolts. Holt Mfg. Co., 
Peoria, HI.; T. F. Baily, Electric 
l*'iirnace Co., Alliance, O.; and C. H. 
Gale, Pressed .Steel Car Co., Mc- 
Kees Rocks Ra* 


Live Mali cable Session 


The technical session on I'rid.iy 
morning, devoted to the subject of 
malleable iron, should prove of the 
greatest interest to all foundrymen, 
even llioiigh they are not directly 
interested in this phase of the indiis- 
tiv. At this time the triplex process 
of making inalleahle iion will be 
])»esented in a paper by M. A. 
.^cbwart/, National Mallciible Cast- 
ings Co., Indianapolis. '^I'liis will be 
tin* first complete and detailed de- 
scription of this process which 
been offered since the company first 
inaugurated this practice some three 
years ago. Other valirable papers on 
the subject of making malleable iron, 
fuel and fuel con.^urnplion .and lining 
materials for furnaces and ovens will 


be given at this same meeting. 

A great variety of interesting sub- 
jccls will be covered in the final tech- 
nical session which will be held Fri- 
day morning. At this time papers on 
welding will be given by A. S. Kinsey, 
Stevens Institute of Technology, Ho- 
boken, N. J., and A. M. Candy, 
Westinghousc Fdectric & Mfg. Co., 
East Pittsburgh, Pa. Another im- 
portant discussion at this session will 
deal with the question of testing mold- 
ing .sand. As is known to most 
foiindrym^ there has been but little 
offered on this subject in the liter- 
ature of the industry, and the paper 
by S. W. Stratton, bureau of stand- 
ards, Washington, should do much 
to point the way in this important 
study. Other papers to be given at 
this time deal with the planning of 
equipment for foundries and the care 
of such equipment after it is in 
service. Some vahtaMe points on 
foundry design and construction arc 
contained in papers by James Brakes, 
Jr., Chicago, Frank D. Chase. Chi- 
cago, and Lieut. Col. H. C. Boy den, 
Portland Cement association. Chicago. 
Ideut. R. F. Nourse of the United 
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Program of Technical Sessions at Coluinbus 

American Foundrymen’s Association Group Meetings and Joint 
Sessions with the Institute of Metals Division, A. 1. M. M. E. 


Monday, Oct. 4 

10:00 A. M.—Reaistration— building No. 1, OMo SUtt Fair grounds. 

104)0 A. Kl.— Opening of cKhib.tion. 

Tuesday, Oct 5 

1030 A. M.— Technical Session-— Gray Iron and General. 

ZIKtUNiUM IN CAST lltON. by Rlcluird MolUeiike, WaU-lninK. N. J. 

HTANDAJiDiZlNO G1L\Y IKON SAMPLl^ FOR ANALYTICAL DKTKR 
.MINATION, by Kdovd J. Fouler, I'tteilln Foundry Co., Hah Kiancuco 

A NOIIi. ON TMK BLFXTKIC KlJUNACfi AND THK PROBLEM OF BUL- 
rilUk IN CAST IKON, by Gcoive K. Elliott. Lmikcnbelmer Co. 
Cb.clm.'iti. 

PRODCCTIO.N OF MILLING MAnilNB TABUS CASTINOH, by Leroy 
aiictnln, Blown k (Muiip Mfs. t'o., Frovideticec, R. 1. 

FOUNDRY METHODS AND EQUIPMENT FOR PlIODUClNa MACHINE 
TOOL CASTINGS, by A. N. KoUey. Cincinnati. 

ELECTRICAL APPARATUS IN A MODERN IRON FOUNDRY, by F. D. 
Egan, Westbighouee Electric Mfg. Co.. East Plttaburgta. Pa. 

REPORT OF ClIMMllTEE ON LENKUAL SPEeiFlCATlONS FOR (IRAY 
IRON CASTINGS TO CO OPERATE WITH A H. T. M.. by llleiiard 
Mcldoiikc. Cliairmiin. Watt'huns. N. J. 

THE CONTROL OF METALLUKGiC.M, OPERA'ITONS IN THE POLNDRY. 
by U. L. (!ampbc11, IndiislrTal Works, Bay City, Midi. 

Tuesday, Oct 5 

24)0 P. M —Technical Session— Nonferrous Practice (Held Jointly by 
Institute of Metals Division of A* I. M. M. E. and tire American 
Fuundryinen's association) . 

INVESTIGATION OF BRASS KOUNDRV FLIJXK.*^. by C. W. Hill. T. P. 
I'hoiiias and VV. It. Vlea. 

LAilOUATORY JESTING OK SANDS. CORl'^t VND CORERINDEUB, by 
F. L. W'oll ai.(l A. A. (•nibb. 

THE RKCLAM.VIION OF METAI. FROM BRASS FOUNDRY REFUSE, 
by 1'. L. Wnlf and J E MdcrhUii. 

A NEW PROCESS FOR MAlvINfJ 15 PER CENT PHOSIMIOII fOPt'ER. 
|jy P. K Dcinmior. ^ 

RECENT DEVELOPMENTS IN DIE CASTING, by CliurlKh rack. ittHbUr 
Die lVi»ting ('ll.. Urouklyji, N V. 

THE SOLtUlLlTY OF IlVDROGEN IN MOLTEN COPPER AND COPPER 
ALLOYS, by C. \V. IIIU, T. P. Thoinaa utul G. P. laickcy. 

Tuesday, Oct 5 

2:00 P. M.— Technical Session— Steel. 

OBTAINING MOJ^DlNi; M.\TEKIAI^ FOR THE STEEL FOUNDRY, by 
It. L Litifistr^. Cunadi in Steel Kmindrlcti. Ltd . Monircnl. 

DEKllUniLITY OF WORKING WITH PROSPEri'IVE CUSTOMERS IN 
THE DESIGN OF CASTlNitH, by K. W. Wbvelor, LcbaiHHi Stev« 
FiNOuliy. Lebtinon. Pa. 

METHODS OF HEADING AND GITING STEEL CASTINGS, by R. J 
Doty. Sh^er Steel CahLUii; Gn,. Milwaukee. 

GAllNG, POURING AND FEEDING STEEL CASTINGS, by R. B 
Kaniubar. Elertrtc Steel Cn. of Indiana. liKlIairaiKillH. 

REPORT or COM,MITTEK ON STKIX FOUNDRY STANDARDS, by W 
A. Janssen, elialruuui, American Steel Fnundrlos, Clitcago 

REPOin’ OF COMMirrEK ON Sl’JX:iFICA1‘10NS FOR Bl’KW. CASTINGS 
W CO OPERATE WITH A. S T. M. by R. A. Bull, ctialrman, 
Diiijuehne StiH>l Koimdry ('o., CoraniiQlls, Pa. 

A NOVKf. CORE OY'EN, by Hlepbeii U. Plielps, Jones k Uuigblln Steel 
Co.. PULsbiMtili. 

Wednesday, Oct. 6 

930 A. M. — ^Technical Session— Nonferrous Practice (Held jointly by In- 
stitute of Metals Division of A. I. M. M. E. and the American 
Founoiymen’s association). 

CASTING I^OSHES IN THE ALU.VnNUM FOUNDRY, by Robert J. Ander- 
Bon. Bureau of Mines, PUIalnirgb. 

COKE AND BV-PRODIiCTR AS FUELS FOR MEl’ALS MKI.T1NG. by 
F. W. Sperr Jr. 

A NEW ELECTRIC FURNACE FOR MELTING BRASS, by C. H. Booth. 
Booth ElecDtc Furnare Co.. Chleaitn. 

STATUS <»F THE ELECTRIC FURNACE IN .NONFERROUS INDUSTRY, 
by K, V. i^ne. The Iron ioe. New Y'ork. 

PROBLEMS OF THE NONFERROUS FOUNDRY, by Russell R. Clarke. 


Wednesday, Oct. 6 

930 A. M.— Techitical Seisioti— Steel. 

ANNEAUNG STEEL WITH PULVERIZED COAL, by C. If. Gale. Pressed 
Steel Chr CO.. UcAees Rocks, Pa. 

ACCURATE TREATUdm^F STEEL CARTINGS, by T. F. Bally, tbs 
Electric Fiinwre €0.. Alliance. 0. 

HEAT TREAIMENT OF STEEL, by F. E. Brown. IJ. 6. Bureau of 
BUndards. Waahlngtan. 

ELECTRIC' HEAT TREATING OF SICEI^ CASTINfiS. by E. F. Collbis. 

General Kloetrte Co.. Schenectady. N. Y. 

HEAT TREATMENT OF STEEL TRACTOR CASTINGS, by Fred GretU. 
Rott MTc. €o.. Peoria. Ill 

PLECTBIC 6im MAKING, by James W. Gstvln, Ohio Steel Foumky 
Ob.. BprRMMd. 0. 


Wedneidajr, Oct 6 

BETWEEN EMPLOYER AND EM- 
PLOYE. fay Myer EtaemlMd. DidiMrlal Rslotlani, Boston. Maas. 
TRA1N1MG FOUNDHY EXBCimVES. fa? K. B. Kanasd? and Bnicc 
W. Bensiikt. OMip LabarotorlM. Unlfonlt? of nilMtoTuHiana. HI. 
THE FOREMAN'S REUTIONSAlP TO THE WORKER, h? Charles 
ProsBSr. dbeetar. IMbwoodiis hisiltato. Mhmieapolls. 

DEVELOPING TIQ9 FOREMAN, by M. C. Erons. aserstai?. Porenuui’f 
DswIODBent Count ObnmtUfO, Interaptlonal ROrvoster Co.. ChleaiD. 
AMRBICANIEATION. by Fnd R. Rlndfs. ntciiUio asontary. Y. M. 
C. A., Now Tort. 


M. 


REPORT OF COMMITTEE ON SAFETY. 8;\MTATION AND* FW 
PitEVhNTiON. by Ifeiijiunin 1>. FiilDr. dulrman, ^Nlagam Fi^. N. Vr 

Thursday, Oct 7 

930 A. M.— Industrial Ralatiom. 

THE RIGHT MAN ON THE RIGHT JOB. by Arthur. H. Young, omnager. 
Industrial lelnttons. IntrDmtlmuil JlartOlter C(k. Chlcogo. 

MODERN EMPLOliAIENT AND J*RIfiSONNI>Zr ^ METHODS, by Dudley 9 . 
Kennedy. Cluett. Peabody k Co . 'Aoy. • N. Y. 

EMPLOYMENT PROBLEMS, by Itulnii U. Wells. Bmployitiant Managi^ ' 
assoeliLtloii. 0 Beacon aUect. Boston. 

INDUSTRIAL RELATIONS WORK AS AI^LIKD TO FOUNOBIEB. by 
James W. Brown, manager InduBirlil relations department. Chain EeU 
Co.. Milwaukee. , . . j- ’ *■ 

VARIOUS PLANS OF INDUSTRIAL REIiATlONS; by Ray Vance, ssrvlfe 
(Hrretor. brookmjre Economic Service, Inc., New YorY. ' . ^ 

EDUCATION AND VOCATIONAL TRAINING FOR RMPLOYES. by. A. 

C. IlomirkH, eduentloiul director. Gootlyenr . Tire k .RuhbeF Oo>« 
Akron, 0. . .w 

REPORT OF COMMITTF.K ON INDUSTRIAL EDUCATION AND .TRAtN^ 
1NG OF APPRENTHTiiS. by C. R. Conneliey. .rtmirman. mleporUnent 
(»r labor and Industry. Ilarrisbnn;. Pa. 

Thursday, Oct 7 

9:30 A. M.— General and Metallographic Session of the Institute of Mefall 
Divisicn of A I. M. M. E 

(IIARPV LYIP.VIT 'ikkST AS APPLIED TO ALUMINUM AU.OYS. by 
K. H. Dix. 

COU.01DAL STATE IN METALS AND ALI.0YS, by Jerome Alexander. 

TRANSITION PHENOMENA IN AMAIAI4M8. by A. W. Gray. 

PinsD'AL TESTS UN SHEET NlCKEfrSILVKR. by W. B. IVlee and 
P. Daviilsmi. 

MP.vl<:i.-(‘HllOMIliM A1.1.0YS. by I.nin 0 Hart. 

COPPER CUUSllEU CYl.lNDERS, by A. J KiyiiiUky. 


Thursday, Oct. 7 

8:00 P. M.— Business Meeting. 

ANNUAL ADDRESS OF TllF PU1 «:.sIDKNT. by C. 8. Koeb. Foil PtU 
SUh'I Foutidiy Co MeKiT.sporl, Pa. 

REPORT OF BOARD OF DlREtnORS. by C. E. Hoyt, secrclaiy. 

report of SEC'UETARI -TREvKURER. by C. E. Iloyt. Hccretmy. 

AMi.RlCANlZA'l ION. by Dr R. M. Lltllr, ilireclur, Amcrlciui Insiitute of 
Surety, New York 
94)0 P M.— Smoker. 

Friday, Oct. 8 

930 A. .M.— Technical Section— Malleable Iron. 

Till. TRIPUa PUOEE.SS OF MAKING MAU.KABLE IKON, by H. A. 
KrhvvuiU, NaliiNKil .Mallrablr CaHlbiuh Cn , fiKliannpollB. 

NOTLS ON .MAI.LKABI.E IRON, by liinriqiio Toiiecdn. Altuiiy. N. Y. 

FRACI’URES AND MICllOSlltUClTHIKS OF AMKRH*AN MALLEABIJT. 
CAST IRON. b> W. It Bean, If. W. lllgbriter and E. H. Davonport, 
F^tviii MaJlealdp Jiori Co , NHiigutucfc, Conn. 

A NEW Ry;hEAR(H DEPAItrMKNT FOR A LARGE MAUJAABUO 
PLANT, by II. A. Krbwiulr. National Malleable (Vihtlngg Cb., In- 
illanmiulls. 

FUEJ. AND CO.MBIJST10N. by Max SlfMky, Deere k Co. MoUne. 111. 

REFRACTORY BRICK \ND MATERIALS, by Dr. M. L llarUnan. iYir- 
bnrunduni Co., Niagara Falls. N. Y. 

RKIMHtT OF COMMllTKE ON BPETIFICATIONS FOR MALUABUfi 
IRON CAS'JTNCiS, by EriridiO: Toiirmla, chairman, Altmny, N. Y. 


Friday, Oct, 8 

9:30 A. M.— CtncVal Session. 

THE CARK OF FOUNDRY EQUIPMENT, by David MeUIn, MrLaln’f 
Byitem, Milwaukee. 

IMPORTANT (».VSIDK/RAT10NS IN THE DESIGN OF MODERN 
k'OUNJWIBS. by J. II. llopp, Chirlea C. Kwwin Co.. Chicago. 
CLEANING ROOM METHODS, by A. W. Gregg. Whiting Foundiy Equfp< 
mciit Co.. CliieogD. 

ARC WELDING MACHINES FOR THE FOUNDRY, by A. M. Chad?. 

Westlngbuim Eleetrle k Mfg. Co., East Pittsbwih. Pa, 

THE FUSION WELDING OF IRON CASTINGS, by A. S. Kinsey. StSvena 
iMlRutt of Technology, Hoboken. N. J. 

PROPER ILLUMINATION AS AN AID TO FOUNDRY PRODUCTION, h? 
Janies Brakes Jr., Chicago. 

THE EQUIPMENT OF We FOUNDRY- TODAY AND IN THE NEAR 
FUTURE, by A. R. Atwater. Osborn Mfg. Co.. Cleveland. 

APPROVED METHODS OF TESTING MOLDING SAND, by 8. W. 

Btn^. BiMi of Standtfdi, WaMilngton. 

REPOllVOF COMrUTTEB ADVI80RYT0 THE U. B. BURE.\U OF 
STANDARDS, by Rklwd Moldenke. Watebung, N. J. 

COST ACCOUNTING, by F. C. Everett. MtBer. Finnkltn. Baasstt k Co., 
New York. 

REPORT OF COMMITTEE ON FOUNDRY COSTS, by J. Roy Ibiner. 

Plttaburgh Valve. Foundro k Coiwtnielion Co.. Ptttaburdh. 

BRITISH AND CONTINIOTAL MOLDING MACHINES, by tl. Cdle RMm, 
Ponton PubUsliIni Co.. London. Em. 

FOUNDRY ^GINEBBINq!^ FrSk D. Ohaas. Flank D. Chaia. Inc.. 
Chicago. 

THE ONE BEST WAY TO DO WORK, by F. B. Glibnth. Montelalr. 

THE SDUNDRY OF THE V. S. 6. PROMETHEUS. REPAIR SHIP OF 
THE ATIiANtTC FLEET, by Lleuf. R. F. Nouns. United Wt£es navy. 
REPORT OF COMMITTEE ON SPECIFICATIONS FOR FOUNDRY . 

j. G. Garrard, chalman. Northwestern MiOeaUe Iron Co,. 

CONCRETE MOLDING FLOORS, by Lleiit.-<>>L N. C. Boyden, PorUand 
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States navy will describe an unusual active industrial life, and then as set- & Co., manufacturers of iron corniest 
fowdry which is in operation on a tiers commenced to find their way in 1878. 

repair ^h^p of the Atlantic fleet. into this fertile region, the need for The third establishment, and 

A program of entertainment to in- implements of iron to reduce the one which is perhaps the largest 
elude an entire afternoon for diver- wilderness and to develop the great industrial plant in Columbus' at the 
sion on Thursday to.be followed by agricultural promise of the country present time is the Jeffrey Mfg. Co. 
a smoker in the evening is being brought about the establishment of The Jeffrey Mfg. Co., established in 

provided by a Columbus committee the first foundry and plow works. 1876, had its beginning in a small 
working together wJflt a committee This was a plant built by Joseph one-room workshop, where Joseph A. 
appointed by Presid^t Koch of the Ridgeway and put into operation in Jeffrey, Who is now and has been 
association. 1*822. Ridgeway's foundry probably the head of this organization since it 

That the annual convention of the marks one of the earliest steps in the was founded, started to build a novel 
American Pouiidrymen*s association establishment of the great foundry apparatus for cutting coal. Two years 

offers the best possible opportunity industry of Ohio, which extends later saw d company incorporated 

to present to prospective buyers the throughout the state and finds its with Mr. Jeffrey at its head. The 

merit of their products, is evidenced greatest development in the vicinity business grew steadily and in 1888 it 
by the growing interest from year to of Cleveland and of Cincinnati. established itself in its present loea- 

year in the cxliibition on the part Another pioneer foundryinan of Co- *tion. • 

of both material and equipment firms lumbus was John L. Gill who in 1826 It was natural that tlys company 

which supply foundry needs. This built one of the first car and car should not long confine itself to one 
year the seven buildings at the fair wheel plants in the country. Mr. piece of mining machinery, and it 

grounds offer the best possible con- Gill was prominently identified with soon became an engineering center 
ditions for display and demonstra- 

tion purposes. This natural division ••iitiiiuitiiiiiiijiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiitiiiiiiitiiiiiiiiniiiiiiiiuii»iHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiiHiiiiiiiin^ 


of the show permits exhibits to be 
grouped according to their similar 
nature, and gives the visitor an oppor- 
tunity to spend a greater .amount of 
time with those in which he is most 
vitally interested. At the same time, 
the arrangement is such that It is 
possible to proceed from one building 
to the next almost without being con- 
scious that the displays are housed 
in separate structures. A greater 
number of firms have contracted for 
space this year than at any time in 
the past, and the rapid strides evident 
in many lines since the war nvay be 
noted at this time. 

Unlike many of the cities which 
have entertained annual sessions of 
the American Foundry men’.s associa- 
tion in the past. Columbus is not pre- 


Columbus Local Committees 


I 


General Chairman 

. 0. K. KirfUB. 

The Ohio Mulleablo Iron (' 4 ». 

Finance Committee Plant Visitation Committee 


A. ir. TH0.MAB, UiHlnnaii. 

The Buckeye Steel Costlnsi Co. 

J. C. vice Chnlrman. 

The American HolUns kllll Co. 

Information Committee 

TJIOMaB CUttflN. Umlrman. 

The fiaJsfon ' Steel €ur Co. 
HARKY XegNFJt. Vice ('halrman, 
The Keener Band A Clay Co. 

Entertainment Committee 

L. V. BONNET, CliBlrman. 

The Booney-Fluyd Co. 

6. r. BUSH. Vice Chairmen, 
nw Buckeye Steel (kistlmm Co. 

J. WALfGU JEFFKKY. 

The Jeffrey MFr. Co. 
SAMl'EL SUUMEK. 

The Joe. fiehonthal Iron Co. 

J. 8. BAU,. 

The Central Foundry Kqulpmtnt Co. 


a H. TIlOMl'NON. Cbalmui. 

IHie Columbiu Malleable Iron Co. 

J. B. PINNRY. Vice Chairmen, 

The Joe. Schonihal Iron Co. 

Walter f. bheldon. 

Hie Job, Scbonthel Iron Co. 

Automobile Couunittee 

HARIIV KBENKR, OUmin. 

The Keener Sand A Clay CO. 
NKUION KOBE. Vice Chalnnui. 

The Jonea Band Co. 

Golf Committee 

PAUL T. NORTON, Chairman, 

The Ohm Crane ft Enilneeiini Oil. 

J. WALTF.ft JEFFREY. Vito Omltneit, 
The Jeffrey MCg. Co 
WALn;R B. FLOYD. 

The B<inney-Floyd (o. 
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eminently a foundry center. Judged 
on the basis of the number of .shops 
or the tonnage of products, this city 
i.s not to be compared with some 
of those whose natural advantages 
have entitled them to be ranked as 
leaders in the industry which sup- 
ports and derives marked advantages 
from the Foundrymen’s association. 
However, viewing the shops as 
units, and comparing %ietn upon a 
.similar basis with those in other 
cities, the foundries of Columbus will 
bp found to be progressive, well man- 
aged and exceptionally efficient. 

Columbus dates back to 1797 when 
a Kentucky surveyor laid off the 
village of Franklinton, now west Co- 
lumbus. The capital city, as such 
did not come into being until 1812, 
when the legislature in $tM$fdn 'at^ 
Zanesville* settled upon, tbia' site on 
the banka Of the rivbr as. 

logical geographical location for the 
state government. Flour mills, fol- 
lowing ^ logical ^eourse .ol human 
necessity gave the first tndieatton of 


the early development of the city. 
He brought the first coal from some 
of the newly opened regions in 
southern Ohio. When a branch was 
constructed, connecting the capital 
with the canal which extended the 
length of the state, the first boats 
over the lateral canal from Circle- 
ville carried consignments to the Gill 
foundries. John L. Gill was the first 
to make coke in that section of the 
state, and the first to en^ge in a 
commission business in This 

was at a time when Columbus was a 
city of only . about 2000 to 3000 
population. The Gill plant, like the 
Ridgeway foundry was sold, and both 
since have become extinct. 

Anioog the three oldest firms in 
Columbus which still are engaged, in 
busiifesi. are the Kilbournc-Jacobs 
the Kinnear .Mfg. Co. and the 
Jeffrey ilfg. Co. The former was 
eslabltshed by Col. James Kilbourne 
soon after the Civil- war and the 
seeoiid^ was started as W. R. Kinnear 


for mechanical problems relative , to 
coal mining and the handling of all 
kinds of materials. The Jeffrey plant 
today covers over 30 acres Of floor 
space, and is 'said to be the largest 
concern of its kind in me world. 
Over 3000 people are employed. 

In the manufacture of the .€om>' 
pany's products no efforts and ex- 
pense are spared to secure* the highest 
standard of excellence. The highest 
grade of skilled mechanics are em- 
ployed and the plant is thoroughly 
equipped with the most modern 
labor-saving devices for economical 
production and distribution. In ad- 
dition to the manufacture of coal 
cutters, drills, pit car loaders, mine 
locomotives, tipple machinery equip- 
ment, including car hnqjs, screens, 
picking tables, loading booms and 
ventilating fans, the output of the 
Jeffrey Mfg. Co, now includes elc- 
*vating and conveying equipment %for 
the handling of materials in prac- 
tically every industry. Chains of all 



Features of Civic Beauty and Industrial 


The visitor arrives at the Union 
Station on High street, only a 
short distance from the hotel 
and business center of the city 



4, tf) 


Ohio State University with over 7000 students 
is situated at the north end of High street. 
The bu&ding at the left is the gymnasium and 
armory. The cadet regiment numbers over 
1800 men who are drilled under army oAicers 


m . 










Activity Will Attract Convention Visitors 


r 



Some foundries of unusual interest will be« 
opened to visitors during the convention. 
The malleable shop of which an interior and 
yard view are shown is one of the best 
equipped in the statf. Extensive welfare 
work is carried on by this company 



A number of exceptional found* 
ries in Columbus form depart- 
ments of large industrial estab- 
lishments. The one at the right 
supplies gray-iron castings for a 
mining machinery manufacturer 





1 



The two steel foundries of Columbus 
are exceptional. At the left is an eilclusive 
railway castings shop, while above are 
hhown some examples of large steel cast- 
ings from a foundry making jobbing castings 


ji 
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types* for conveying and C'olumbiis Afalleable Castings Co. cipbraces about 17 acres of ground, 

power transmission purposes, port- This foundry operates three 20-ton, The Buckeye Steel Castings ,Co, 
able truck and wagon loaders, crush- coal-fired air furnaces and anneals in originated with . the old Bucluye 
ers, pulverizers, shredders, portable nine ovens utilizing the same fuel. Malleable & Coupler Co. Its first 

liuicpulvers, and iiiinicrous other Its average output is 400 tons per president was Maj. W. J. Goodspeed, 

products for conserving hiiiiian energy, month, and consists of agricultural who secured the services of S. P. 

lowering operating costs and increas- implement, automobile, car and medium Bush, the present president, as s}iper- 
itig cflicicncy and production arc manu- weight jobbing castings. G. H. intendent When a federal law was 
factured. 'J'hoiiipson, who is well known passed requiring all couplers to be 

•']'he Jeffrey force of employes has throughout the malleable industry, is made of cast Steel, a new plant was 
its own building and loan association, president, J. D. Price is vice presi- secured and the present business was 
mutual aid society, also cO-operative d^nt and G. A. Johnson is secretary established. This was about 1902. 

employes restaurant, bakery and store, and treasurer, of the company. The company waa^ne of the first 

where meals and goods, may be ob- ij • c# i r manufacture a patented steel 

tained at cost. The Jeffrey company j tn ^^tee Casting coupler and this continued to be 

operates a gray-iron foundry. Columbus has only two steel found- the principal product of the plant 

A subsidiary of the Jeffrey com- ries. These are the Bonncy-Floyd until 1906 or 1907 when the produc- 

paiiy, and an establishment which. Co. and the Buckeye Steel Castings tion of cast steel side frames and 

will hold niurh of interest to the Co. The Bonney-Floyd company is bolsters for railway freight cars was 
fotmdrymoif attending the conven- a pa^-ticiilarly progressive institution, undertaken. The shop now is strictly 
tion, is the Ohio Malleable Iron Co. It lias an average production of 12,000 a specialty foundry -making these 
This company is headed by J. A. tons per year, but under stress of castings for railway service. About 
Jeffrey, president. The other officers war demands it has produced as high 2000 men are employed, 
are J. Walter Jeffrey, vice president; as 14(X) tons of high grade steel cast- The introduction of Mr. Bush into 
C. W. Miller, secretary and treasurer; iiigs in a single .month. Castings arc the foundry business was rather unusual. 
G. K. Kittle, general manager, and made ranging-in weight from 1 pound He came to the Buckeye plant from 
T, M. Kittle, assistant. The Ohio to 10 or 11 tons. A 15-ton basic the Chicago, Milwaukee & St. Paul 
Malleable plant is one of the best open-hearth furnace and three 3-ton railway, where he was superintendent 
equipped malleable shops in the state converters supply the metal at the of motive power at Milwaukee. Pre- 
from the standpoint of labor saving present time, and a new 3-ton Ludlum viously he had been with the Penn- 
applianccs. From the clam-shell and electric furnace is being installed, sylvania railway and had served his 
magnet equipped cranes in the mate- This unit probably will be in opera- apprenticeship in the shops of that 
rial yards to the loading cranes in tion and open to inspection at the company in Columbus. Mr. Bush at 
the shipping department, every con- time of the convention. Every cast- present is prchideut and general man- 
ccivable advantage is taken in substi- ing made in the plant is annealed, ager of the cotnpany; R. S. Warner, 
tilting mechanical for human effort. Five annealing furnaces, which are is first vice president; J. C. Whitridgc, 
Ovcrhc.id charging cranes serve each rigged to, utilize cither natural gas second vice president; and Arno Eber- 
^air furnace, of which six are operated or oil fuel, arc in service, and full Icin, secretary and treasurer. A. H. 
simultaneously. Steam and electric pyronictric control is exercised. Thomas is superintendent of the 

charging machines handle the anneal- The company manufactures general foundry. 

iifg pots into and out of the ovens, miscellaneous steel castings and its Columbus is a large center for 
Sand cutters, and monorails aid in versatility h shown by a list of it.s gray-iron jobbing castings. One of 

preparing and handling the sand for products which includes castings for the oldest firms engaged in this line 
daily use. As stated, the company cranes, tractors, railway cars and of business ic that of Henry Louden- 
operates six air furnaces every day. locomotives, coal mining machinery, slagcr which was established about 
Each of these has a maximum capac- hydraulic pre.sses, motors, pumps, 45 years ago. Henry Londenslager, 
ity of 40 tons, and a monthly output crushing machinery, ship operating who died some years ago, originally 

of over 2000 Ions is attained. When machinery, turbines, steam shovel and was with the Gill car wheel foundry 
operating at full schedule, this shop excavating equipment. During the menitioncd earlier in this article. At 
employs about 1000 men, including war, in addition to supplying the de- the age of 21, he became foreman 
250 skilled molders. The company mands of it.s regular customers, this for the Columbus Machine Co., and 
makes castings which average about .company produced all steel castings left this position to enter the foundry 
1 pound in weight. Over 40 per cent ciUering into the construction of the business for himself. At present his 
of the production goes to the Jeffrey so-called Pershing locomotives, castings two sons operate the shop, which 
Mfg. Co., while the remainder is for powder works, ship castings produces from 15 to 18 tons per day 

taken by aulomnbile and car manu- which met the Lloyds and American of castings Weighing up to 6 tons, 

faclurers. bureau ^ecifi cations, and special steel including general jobbing and mu- 

As in the case of the Jeffrey plant, billets W forging into shells. Over nicipal castings. Henry Louden- 
co-operative stores are maintained two-third.s of the output of the plant slager, Jr., i.<! manager and he is 
where employes in.^y buy groceries at present is taken by firms located assisted by his brother, Walter J. 
and general sundries at cost. A com- outside of Columbus. Londenslager. ^ 

pany restaurant across the street from The Bonney-Floyd Co. was organ- The Ebinger Sanitary Mfg. Co., 
the plant provides lunches for the ized in 1^06 by J. L. V, Bonney and employing about 100 men, makes bath 
men. During the recent housing W. B. Floyd. The plant started oper- fubs and fixtures, fountains and gen- 
shortage, the company purchased 26 a lions in 1907, coincident with the plunibing castings in gray Iron, 
acres of l^nd and assisted its cm- panic of that year, with a maximum The two stove shops of the city are 

ployes in financing homes. capacity of 200 tons per month. That C Emrich and A. T. Nyc Son Co. 

Another leading malleable* foundry it has successfully survived and pros- The former employs about 100 men 
of the city is the Columbus Malleable pered i.«i shown by its present large manufactures' stc^ea oototplftte* 

Irdb Co. which was established in output and the fact that it has grown The U. S. Cast l§on Pipe % Ip^indry 
1911, through a reorganization of the and expanded until Its property now (Concluded on page 732) ' 
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Who and What to See at the Big Show 

Total Floor Space Occupied^ Variety of Product and Equipment Skown and 
Numker of Manufacturers Participating Will Exceed All 
* Previous Events of Tkis Character 


ABHASni! INDUSTRY, OewUnd.- Ilils bootb 
will be Sited up M a rat room and vteUon »iy 
conaMer thli boatb their headquiittri uhlle In ai- 
tendineo at the eomoHi and cildbition. A largo 
attortnient of tedin)|^biioki will bo on dlfplay. 
Kepraentod bp John A. Ponton, A. 0. Backert, J. D. 
PoaM, C. J. Stark, F. V. Colo, D. M. Awy. H. E. 
Dlllor, Pat Dwyor, Charleo Vlckeif, E. L. Shaiwr, 
A. L Klmgeman, L. C. Pelutt. S. 11. Jaaper. J. F. 
Abreof and G. B. Howarth. 

ACHE80N GRAPniTE CO., Niagara Falla, N. T. 
— Thli exhibit will oonalat of electric fnmace 
eloctiodei; welding electrodea: graphite molds In 
which eaitlngi can bo poured and foundry foelngr 

represented by Arheson Smith. IT. P. Martin. L. C. 
Judaon and Atwood B. Oatman. 

AIR REDUCTION BALES CO.. New York.— 
Demonatratlona will be made of welding and cutting 
torrhea and a complete display of apparatus; oiy 

gen and acetylene cylinders will be maintained: 
represented by A. H. Kinsey, A. R. Ludlow, L A. 
Sholes, G. H. Crofton. H. H. Blelvllle and A. D. 

Frost. 

AJAX METAL CO.. Phlladelphta.— In addition to 
the customary lino of Ingots and castings will also 
exhibit a 60 kilowatt electric ftimace; represented 

by 0. H. Clanier, W. J. Coane. Frank M. Will- son. 
Louis E. Purnell. John G. MlUer. James K. Wyatt, 
Donald IT. Falrfleld, 

AKRON CULTIVATOR A MANUFACTURING CO., 
Aitron, O.—Will show one and two wheel tubular 
barrows; patent charging barrows; eonlractofi bar- 
rows and concrete carts; represented by IL W. 
Mrtfln, R. R. Bocmer. C. E. Holcomb, and G. M. 
Wlnwnod Jr. 

AMERICAN BORON PRODUCTS CO., Reading. Pa. 
— Thle exhibit will consist of sampio cases of 
alloys together with castings treated with these 
alloys: represented by J. Fred Smith, John Ramer 
and C. F. Molley. 

AMERICAN FOUNDRY EQUIPMENT CO.. New 
York.— This company plans to show sand cutting 
machine, sandblast room, oandblast barrel, clo^ 
•eretn dust arrater, annealing oren charging truck, 
eon machine, moldliig machine, corrugatod eted 
flasks, aluminum snap flasks and pattern mounting 
comp^: represented by Verne B. Mlnlch. 

A. ^ HrtMO n. IWfl-. J*-" 

II Kelly Charles 0. Smith, Jerome E. Sweet, c. 

Dwtd UK". *• *■ •**-• „ „ 

AMMIC.W flOMINV CO., 

Ubtt Md dMdWtnd* » COW hlDto 
taetnwd M 4 bF-pwdurt; wpwwnttd by 0«W 
um , WiUlui B. Ibiita, IWbwt C. Heme wO J-*® 
A. Green. 

aiibbicah u mw* W bsoihe co-. 
Wtttbiinib.-i* wwddtai tUMt * 
mSTSi tt». ibwA* iwh crtkhc M 'taw. 

!L^ssursiSi.~«« -- 

cbulw’ ihwc, WJtttb !«*• 



^ br B* C. Engeb, T. 

A, Miner mfid i i towO. 

ium rait MDLDlNCr VACMIME GO., ton 

m nchwr. » 

hmm «B bo dlwk|*«: NonwaM hr W. c. 
hmm f. «, mttw. ii#«ih«i 


AMERICAN WOODWORKING MACHINERY CO.. 

Boclmtir, N Y.~Wood«erk1og madilnefy for the 

pattern shop will be shown at thi booth of thl» 
company; reprasnted by Geo. Ely, R> T. Mufton. 
and A. H. Jones. 

ARCADE MFG. CO.. Freeport, HI.— The exhibit 
of thb company will comprise eight durerept types 
of molding machines and also an Installation show- 
li« Gie application of a patented pouring detlce; 
represented by B. II. Morgan, aiarles Morgan. L. 

L. Munn, Henry Tsebering. August Christen. G. D. 
Woiriey. R. E. Turnbull, and Mentor Wheat. 

ASBURY GRAPHITE WORKS, Asbuiy. N. J.— 
Are planning to have several sand molds In their 
booth to demonstrate to pnciical fomdryinen the 
dlircieiice in foundry facings. This featiwe hsa 

never been shown befow and will bo of particular 
Interest to a great number of vlsitom. a collection 
of graphite ore also will be shown; represented by 
11. M. Riddle Jr. and others. 

ASHLAND BRASS FOUNDRY, Ashland, O.-Fjrpect 
to lutve a display of aluminum match plate poliern 
e^iiflpraent; represented hr Waldo Kauffman. 

ATKINS, E. C.. A CO., Indianapolis.— Tlie exhibit 
ol ibis company will include a metal band sawing 
miehine. a new and Improved type of hack saw ma- 
chine, together with wbui other styles and types 
of standard aaai and bladea for all piaposes: repre- 
svnlcd by T, A. CarroU. T. II Kivdlrott, Edward 
Norvel, B. D. Thompson, A. Merts and Bamuel P. 
Moore. 

AUSTIN CO., Cleveland.— Will exhibit models, 
drawings, photographs, and literature on standavd 
buUdings, more esj-ecIaUy of the foundry type. 
Information regarding foundry and steel plant service 
will be available. The models of buildings will be 
larger than thoie shown at previous conventions, 
and will be of sufficient il*e ao that many of the 
minor details can easily be shown, thus affording 
minute inspection Into methods and varioui types 
of conslroctlon; ropresented by 0. D. Conevif. G. 
A. Bryant. A. L. Chubb, C. F. Chard, and R. A. 

^AUTOMATIC TRANSPORTATION CO., Buffalo. - 

Smwl typw m MUmitlc tatotrU tti* 
bicUKi wUl U *,im tar thI, ewpw. ^ » » 
ilso exlilblt wmo sub-amembly units, together with 
dliect crrrrent charging equipment; nprwnM by 
RUsscl J. MulhoUand, George F. Bimons. CUrenro 
E. Ogden, Thomas F. Donahue, and 0. H. OoodselL 
BACHABACH INDUSTRIAL INSTRUMENT CO., 
Pittsburgh, Pa.— A complete demooalitUeii oulflt 
for moisurlng tha tir blast In foundry cupolas wUl 
bo shown; also recording meters used by eome w 

thi larger foundries for taking continuous chart 

records of the air Wist; represented by L. J. 

^*HkKER BROS.. Toledo, 0.— Intend to exhibit t 
heavy duty boring and driUlng niAM ^ a nw^ 
designed 2-sp1ndle mi . lepreseny^ Wslto 
Eniott. Hertiert Tlggei. George HalleWtk and W. 
Baker. 

BAI«BnM«A>!W8 CO.. 0*W. 

BAKIUn » wow. C- O*’'**"*’ 

BMItM* lUMWO CO., CWcHO. 

warn. *. ». * 

ui, mqA Wmw wUI b* *w« •» Jto b*"* « 
mamtl tifKKiM l» WJUtow ■« BMW mO 

Waiw ft BMW. 

BAinCH 0 UWB OPnCAl CO., BWbwMr, ft T. 
-n «, to* brtMiiwi tl tbli tmmv • 

Ikw It wittBoiWoU* tHwita. Ilirt ft *■ 
mmirn m »w«M»wni mum mo 
IMH «C IWft *•!.. ft***. *•*• * *«*•»•••• ^ 

for Jills pmpose wUl be sAlbtted lb oaa- 

tllDQ. 

TIT 


BEAUDRY k €0.. Bocton.~nA M-slie 'ikat 'I 

driven working model of a power henUber FtR be 
employed to demonotiito the scope abd etpadtr tf « 

this form of equipment; represented by A. Pbnops. 

BERKBIIIRE AffO. CO., devebnd.— 1 
matlc molding ffmchlnes. air squeoiei 
combination Jolt and fqiiMie nicbliies, 
tioni will be giron of vlbniori, dleettte sand rMdlei, 
flasks, etc.; repreoented by W. D. Fraser, G, L' 

Cannon, J. A. Scott. J. X Burke, 

BmY. ClfAB. H., CO., Gbicigo. , 

BETHLEHEM 8im CO., Bethlehem, Pi.— Bx* 
peri to feature pig Iron for spedal^foundry punmees 
as produced at the 8psfrow*s Point plant: represented 
by Robert MacDonald and several other repmentailvis 
who also will be then In oonflretleo with varhiuf 
general products produced by tlie eomimny. 

neYEU M.\CliINE CO/b JmkiNMi, Midi.— WtU cat- 
Mbit a lotary sand rtdiile of new deilgn; represented 
by F. W. Beyer. 

niRKENRTElN. 8., Jk SONS. Cbleago.--iAt thlf 
booth a full line of nonferroui metals wfll be 
shown Including limot brass, ingot copper, tbgoi 

Iwoiize, pig tin. pig lead, aluminum, leldw, man- ' ^ 

ganese bronze, babbitt, phosphor tin, and pboeplior . ”< 
copper. A display of castings made from thiN J 
mcUls will also bo Shown; repmented by Saiiy 
Blrkciwtein. George Blrkensteln, Chartes B. Raphael, ^ ^ 

Matt Bchero. Herman Goldstine, Ell Brown. Lmill " 

(‘avlale, Sidney Pflaum, A. J. Smith. J 

BLACK & DECKER MFG. CO., The. BaHImors. ' | 
RLACK DIAMOND SAW k MAClUNE WORKS, % 

Natick. Mam.- Will exhibit a band saw flllng and | 
setting maebine, motor driven; a drculir law 
machine, motor driven; a disc sander, motor drlvebi 
a spindle sander. motor driven; a band row braglbff .'4 

outni; ball-bearing lioid saw guides; repnooRted by ^ 

W. B. Ambler, Edward Gordon, and W. 


BLAW-KNOX CO.. PItUburgh.— Intend to 
one of Uiclr standarvl foundry elamriien buckets, 
water cooled furnace appUsnets, and will Ineldde 
by maans of pliotognphi or otherwise, display of 
Liieir entire line of produetc, eirhidlng ihoie wMch 
would bo of no special intereei to the Ihuodry 
trade; represented by J. H. Flynn end 'D. C. 
Grove. 

BLYBTONE MFG. CO., Cambridge Bprlnp, Pl.r-lbli 
company will riiow a regular sand mbrnr equIPlMd 
with screen, motor and power dlschaige; repreniited 
by D. C. Smith, T. A. Gnham and LuHier a 
CoQioe. 

BOOTH ELECTRIC FURNACE 00.. Chicago.— 
Thme will bo on display a standard 1000-poiind 
rotating electric fiimaoe espeelilly designed for 
melilttg nonferroui meUIi. This furnace will bt ‘ 
eqiSpped with sutomatle electrode control and motor 
will be connected ae that funmeo can be plaedd 
In rotation and all deuib expblnsd to vbltori. 
Photoynphs and other Interatlng daU Showing an 
electric conducting hearth fUrnace which ta belai 
used In melMng iterl, Iren and other ferroin metab, 
will be shown and alio cdstlngs and other prodaeti 
of the electric fUrnaco; represented by C. H. Booth, 
D. E. Carpenter, M. A. Bdtalre Jr., €. J. GoHi- 
linger, and Arthur Cribbe. 

BHASa WORLD PUBUSHIMG CO., Hew York. 

BBTHBH ALUMOfUM CO., LTD., London.— Win Ifaow 
itindwd hwotf, boUi pvt Bd UP npdar aDoyt 
of tha varloui ihapai mv^bd to the Uads. Jdio 
of alumlMmi sheet, dlffmt gagM and 
and a lObeUoB from man 
neldlnga and aecUeiif. They 
u Infereetlng line ef aampbi 
He, cryolite and other nw matoriab. ootmlng Mlo 
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Where to Find Exhibitors at the Columbus Show 


Building 

No. Exhibitor 


Building 

AMrcu IDO. Exhibitor 


Addross 


3 AhniAH'r Irnhistift 

d Acli«iS(>n (!nirilillc (’o 

li Air lU'diM’l iiNi Saii’N Co 

2 Am Co 

3 Akron Ctiltlvator & Mfi; ro 

1 Antprican Moron PrurliirlN f'o 

7 AniiTlrup C(HUi(i!> K< 4 iil|)mi'iU Co.... 

2 Anieriraji lloniiny Cu 

1 AmpricHn IjaKi-mte Kirc ICnRiiii* I'u., 

7 AiiicrK'iin Mi'ldini; Miu'liinr Co 

•I AincrlciU) >>0'i.lnorkb)K M»<liiivry 

7 Airadp Maiiur irtui InK Co 

2 AHliwry Cnirdiltp Mllh 

2 Abhlnnd tlrnss Koiiridrv 

r> AtUsii., K. C.. k Co 

1 Aifrtlii Co., Tlw 

2 Aulomatic Ttansporlutfoii Co 


Clfvelainl 

Nlaum KoHh. N. Y 

New Yurb 

PhUadt'liihIa 

Akion, 0. 

Heading. l*a. 

f New Yoik 

Indinnapolifl 

PittfihruKli 

- . .Terre Haufle. tiHl. 
. . . .Hcchrsler, X. V 

Frepporf, III. 

tihiiry. N. J. 

Ashland, 0. 

Indianapolis 

Clevpland 

Biififalo 


2 H;tf;ianrh IndMirlal Inslrirnient ('o 

5 Itiker Rrotliers 

3 Harrctt-Cniveiii) Co 

3 Kuillpit k Snow. C 0 . Co 

(j II..Mttaii llleHnIng Co 

•t Haurr k Son. A. K 

2 Bhum-Ii k Lomli Optical Cn 


. . . Pittsburgh 

Ttiledo 

Chlrago 

ncseland 

(lilcago 

Chicago 

. lOiclicslcr. N Y. 


2 

7 

r> 

1 

7 


3 

< 

a 

J 

2 

3 


Ueaifdry k Co 

Iterksblre Manufaci i lug Co 

H.. Co 

Rethlehcm Steel Co 

Bej'er Machine (\. 

Uiikenatelii, 8., ft Sons. Inc 

Black ft Decker Mfg Co, Tlie 

Black Diamond Saw ft Macddne (n 

Dhw-Knog Co 

Rlyctone Mfg. Cn 

Boolh Kleitric Furnace Co 

Hmss World PuMlshlng Co 

British Alunilnum Co., Ltd., The... 

Blown Instillment Co 

Buckeye PiodiAli. Co 


BootoR 

Cleveland 

Clilrago 

Rptlilehem, Pa. 

Jackson. Midi. 

Cblcstto 

. . r Baltimore 

Moss. 

. . . . W . . . .Pittsburgh 
CtunlM’Idi'e Hiirlngs. Pa. 

Cnlcattc 

New York 

New York 

Philadelphia 

Cincinnati 


n CumidkPlMliuisrt Id Co 

n ('arlwnindum Co. . The 

fi Caw'urd-ti.'iskill Fiirniice (tiiii. 

7 (liamplon Koioidiy ft .Marbltie Co 

2 ehase. Inc., Fiank 1) 

fi Cliesapeakc Iron Woiks 

J ('hlnaKo lYucible Co 

4 Colrago Pneumatic 'lix.l Cn 

J Claik Melir Co. Ch.is. J 


Harrison, 0 

Falls, N. Y. 

Chicago 

Chicago 

Chicago 

Balthnorf 

Chicago 

New York 

(Iladbrook, Iowa 
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Where to Find Exhibitors at the Columbus Show I 


2 riiirk TVuetractor Co Budianan, Midi. 

2 C!«ve1u»d Flux Co llevebiia 

4 ClfvolaiKt rneuniatM Ton] Co CIcvvIafid 

5 Clipper Belt Uccr Co Crand Kii|>ids. Midi 

2 CohIc Lumlier Co, Thomas K Pluhitdphla 

2 Coiiibbied Mply k Kiiiilpmvnt lo Huflfaio 

2 (boper AUiiurat'tmlrig Co York. Cu. 

2 Com Pioflud^Uefliiltie Co New York 

4 Curtis Pne^Hc Madiineiy Cki fit. Louis 

3 Doily /rJBrrat/e anti Metal Market Ur. port (')evolaiifl 

7 Dwrervott IRuflilne & Fouudiy Co Hawniioil, Im 

Davis IsoumoiivlUe Co Jeisi>y City. N. J. 

4 Dayton Pneumatic Tool Oi Dayton. 0. 

(1 Detroit Klectric Furna>» Co Detroit 

1 Detroit Soluble Oil Co Dotroit 

2 DlaJimnd Claiup & Flaak Co Uldimoiid, Ind. 

1 Diamond Oil Co ViiiladelplilA 

5 Dings Maipietlr Separator Co Milwaiikeo 

5 Henry Dlsoton L Sons, Inc lliiliidelpliiu 

5 Divine Bros. Co lltim. N. Y. 

2 Dixon Crucible Co.. Joseph Cliirago 

2 Stanley Ltoggett. Ine NVw Yuik 

G Electric Furnace Co.. Tlic Salem. 0 

tl Electric Welding Machine Co Detroit 

7 Federal Foundry Supply Co Cleveland 

7 Federal Malleable Co West AlDs. Wb. 

1 Ferunaon Co., il. K Cleveland 

2 Firefoum Semro & Supply Co Cltveland 

2 Koelon Crucibles Corp., Ltd New York 

a Founiuiv. Tiik C'ie\ eland 

2 Foundry Kqulpnierit Co , The Cleveland 

h Ciardner Machine Co Bcloii» Wkt 

<: Deist Maiiufaciuriiig Co Allaniic City. N. J 

a Deneral Electric Co Schenectady. N. Y. 

2 Cordon, Inc.. Koliert Chlcaxo 

7 Dreat Western Mfg. Co Leavenworth, Kana. 

1 (Ireat Western Bmeltlng 4k Ileflnlng Co (Iilcaipi 

7 Drlmea Molding Machine •Co Detniif 

5 DUincy Ball Bcadng Co Jamesiown. N. Y 

H llardlngo Co New Y'ork 

2 Clemetii A. Hardy Co.. TIh* I'hlcago 

2 Hardi k Co., F. A Chicagf 

2 Harris k Vo., Benjamin Chicago 

2 Haskins Co., II. D Chicago 

b Hauck Manufacturing Co Brooklyn 

5 Haynes fitelllte Co Kokomo. Ind. 

r, Hayward Co New York 

a llcald Marliimt Co Worcester, Mass. 

2 Hill' Brunner koundiy MippB I'b Clncbumtl 

2 11111 k Rrlfflth Co., The aiicmnaU 

4 Hoevel ManufsrtUi Ing Corp Jersey Dty. N. J. 

1 Holland Osre Oil Co Chicago 

Q Humphreys & Co.. E C Oilcogo 

4 Independent Fneumatlo Tool Co Oilojiao 

6 Industrial Electric Furnace Co fhkago 

7 Ingcrsob'Rand Co .New York 

7 international Molding .Machine Co Ctiicagr 

2 Intentato Rand C 41 ZancsvUle. 0. 

3 Iron Affe, The New York 

3 Iron *hvide Review, The Cleveland 

1 Jennlwn-Wilght Co Toledo. 0. 

1 Jones Rand Co Columbus, 0. 

2 Junick l*atteni Woiks. Charles Milwaukee 

2 Kawin Co.. Chss. C Chicago 

2 Keener Rand k Clay Co Columbij. 0. 

4 Keller Pneumatic Toni Co Chlfogo 

1 Kellogg Jk Sons. Inc.. Spencer Buffalo 

2 Kelly k Co., T. P.. Tne New Ytirk 

7 KUbourns k Jacobs Mfg. Co Coliunbuii, 0. 

0 King Befnctorles Co.^Ibc Buffalo 

3 Kinsey Ck. E. A...V. Cincinnati 

2 Knooppcl 4k Co.. C. B.. liic New York 

H Lakewood' Engineering Co flevelond 

1 lAira Co., Henry M Detroll 

4 Uwla-Rheiiard Co. 

2 Lindsay Chaplet ft Mfg. Co Philadelphia 

St Unk Bell Ca Chicago 

7 l^e Pattern Works 

4 Uudeo Madilnery Co Kahllcld. Iwa 

.•i Lucas Machine Tool Co . . . .newlajid 

5 Ludlum Rteel Co J* 

2 Lupton'f Rone Co., David Philadelphia 

3 IfeCnnnkk Co., J. 

£ McUln'a Ryslem Mnwailkee 

6 Moekinery New York 

1 MacLeon PtibHshlng Co Tonmto, Ont., Canada 

4 Maeleod Company. Tlw .CtnckimU 

» Magnotif Mfg. Co 

6 Mhhr MaauractnrInB Co MlimeopoHa 


7 MalluuMe Iron Fil tings Co Branford, Chon. 

2 Mordeii. Orth ft Hastings Co,. Jnc New VorP 

b Maxou Furnsce ft Engineering Co Mundc. Ind. 

7 Mom-fee Foundry Co Fort Wayne, Ind. 

2 Mercury Mfe. C3o Chtegr 

2 Metal Indwttry New York 

5 Metal Raw ft Machine Co Bnrbigfleld, Mail, 

b Metal ft TlarniU Corp New Yoilt 

2 Mlrliigun Smelling ft Relliiliig Co Detroit 

fl • BfUlburn Co., Alexander BalUaKUO 

H Monarch Knglneeilng ft Mfg. Co Baltlmof# 

4 Mott Rond Rinat Mfg. Co Brooklyn 

7 Muniford Molding Machine Co Chlmgo 

3 National EnglneiTlng Co Chicago 

2 Natimial Scale Co Chicopee P^, liawi 

7 Nirholls Co,. Wm. JL, Im Brooklyn, N. Y. 

6 N'xina Co. nf Amelia loiiii; Island Oly. N. Y. 

5 Norton Co Wortseater. Mu» 

• 

^ Obermsyer Co.. H (Siieago 

4 Ohio Body ft Blnwor Co., The Cleveland 

2 Ohio KQulpmcnt Co Cleveland 

2 Ohio Mrtal Co Columbuf, 0. 

4 Oldliam ft Son Co. George Phll^lphla 

•1 Ollier Marhlnery Co (band RapMO. Mich. 

7 Osborn Mfg. Co Cleveland 

,5 Osborne ft Hexton Machinery Co Columbia, 0. 

'0 , Oxweld Acetylene Co 

1 Paine ft Co Wilkes-Barre. Pa. 

4 PsngtMrn Corporation llagerstoMm, Md. 

3 Paxson Co.. J. W Phlladelplila 

3 Pentcr Publishing Co Cleveland 

1 Plckonds Brown ft Co (bleago 

2 PltiKbiirgh <!r\>Bhed Steel Co Plltkbivgh 

7 Ponxtbihi Enamel ft Mfg Co BaltlaiiiNe 

« Portage Silica Co YoimfMown, 0. 

7 l*ridmoic. Inc, Henry E ClileagD 

G Quigley Furnace Rpeclaltles Co New York 


5 Racnie Tool ft Machine Co Racine. WM. 

C Railway Mechanical Euyinrtr ChlcafO 

3 Kas’iaoiiu Bros. Impact Pulveriser Co Chlaio 


3 Klchaids-Wiicox Mfg. Co Alton, nl. 

1 Hoblnson ft O., Dwight P New York 

2 Rogers. Brown ft Co Clndjiiiatl 

3 Roots Co, P. 11. ft F. M Cofuieiivllle. Ind. 


1 Rafidy Equipment Service Co Cleveland 

2 Safety First Shoo Co Providence, R. 1. 

t. Hlmonds Mfg. Co Fllchburc, Mesa. 

.1 Sly Mfg. Co. W. W neveland 

2 bmith ft Rons Co.. R. P Chkago 

2 Smith CYr., Werner G ^veland 


b Bpencn- Turbine Co Uijtford, CM. 

4 Standard Equipment Co New Haven, Com 

7 Rtandord Rand ft Madiliie (Yi Clevela^ 

4 Rteillng Wheelhanow Co West AHli, MHwaokee 

2 Btevtfiw, FredeVlc B Detroit 

Btodder, W. F.. 1 b^Tscuie, N. Y. 

4 Riitllvan Marhlnmy Co Chicago 

2 Rupcrlor Rand Co Clevelaad 


G Torrhweld Equipment Co Chicagf 

5 Thomaa Elevator Co Chicago 

7 Teetor Co., R. J Muskegon, Mich. 

1 lYoscon Rteel Co Detroit 

2 United Compouml Co Buffalo 

2 United Statea Graphite Co Baglnaw, Mich. 

7 U. 8. Molding Marhlne Co Cleveland 

2 United States Hlllra Co ChlraRO 

6 U R. RmelUng Furnace Co Belleville. HI. 

7 VlbrUig MarJilnery Co Chicago 

2 Wadsworth Cmc Machin:; ft E<iU.pnient Co Akron, 0. 

6 Wallace ft Co., J. D Chicago 

.T Warner ft Swaaey Co Clevelaiid 

G Wayne Oil Tuik ft Pump (Yi Fori Wayne, Ind. 

5 WesUiighouse Elertrlc ft Mfg. Co East PRtaburgh. Pa. 

1 W'eatlnghouKe Tt-aetlon Brake Co PLttabiiib 

0 Wheeler Mfft. Co.. F. H Ctdcngo 

2 White ft Bro PhlladelpMa 

2 Whitebrad Bros. Co Buffalo 

b Whiting Foundo’ KqUlpmeni Co Ham, 111. 

5 Whitman ft Barnes Mfg. Co .Avon. 0. 

4 Woodloon Co., B. J Detroit 

2 WotsPa floiia Co. T. B ChaiBben^, Pa. 

0 Wright Mknufacturlng Go Lisbon, 0. 


3 Young Bros. Go. 


— — — I III ^ 
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tli« prodiKMon of' alumlnun: rqiKifnied liy Rmeit 
V. PiiiMll Mid Arthur Jelllnck. 

DBOWN IN8TUOMKNT CO.. Philadflphto — Will 
fHaplar a complrta line of temperature meaeurln* 
iMtrumenta. Including high n»Iatance indicating ano 
Noorriiigt pyroniclen and thermomelere for core oren tem- 
peniluree: hlidi and low reHlstance portable pyrometer, 
for moileii mff.d temperatureg of braimee. bronzef, 
aluminum; Indicating and recording pymmetcre for 
heat treating and annealing ateel caitingi; for mal- 
lailfle iron men tempemtures. for cue hardening 
etc.; alao all kinde of temperatioie mcawrlng Inetru- 
ments, Instrumenla for indicating and recording 
preuures, eiieeda, tlmr and operation, etc.; repre- 
sented by 0. W. Keller, 0. h. i^pper, 0. L. 

Larson, I). L. Mathias, and R. L. Kent. 

■ BUCKKYE PBODlimS CO., ClnNniiatl.— The exhibit 
of tills company will consist of nonferrous metal 

melting fiimacea. oil, gaa and electric, portable 

core drying mens, ladle heating devlcea. fompreaaed 
air and electric sand riddles of tlie latest design, 
patented snap flask guides anil flask accesaorieH: 
alho various products consisting of iiartlng coinpouiias, 
general foundry* fnclngs, core eomiiounds, fluxes, tilgh 
temperature furnace cemrnta, core oils, as well 
os miscellaneoua items of Improved foundry equip- 
ment and appliances; refwesenled by Charles J. 
(lOelirlnger, Kdgar 0 Stamm, Ihvlght 8. MasUcid, 

C. M. Marcellus. I>. A. . Wllllston. (i. W. Zimmer- 
man, C. L. Cyslu. II. Kimkemocllcr. C. P. SUmm, 

1). K. Carpenter. 

CAMPBBIJ. MAUSKKId) CO . llairlaon. 0. Will 
have Uio following list of exhibits: NonrnicUila 
tilting melting fisiiaccs; lever llllliig crucible fur- 
nace No. izri capacity crucible, gw tilting cnicible 
furnace for No. 130 capacity crucible, aluminum 

lilting melting funiaces. using cast inui mellhig 
pot. capacity 100 Uis and :iOO lbs. of altimlnum. 

HUtloimry cruelfde fumacc, taking iiP to No 00 
cnicible: all the funw-es are deslgiu'd to operate 

o« natural or artlflcla) gas, fuel oil or kerosino. 
ladle and crucible pre-healera for natural or ortl 
flclal gas. comblimllon kucc and foot air vibrators, 
ingot stands. Ingot molds, skliumeni. etc; repre- 
aented by Kdwin B. Hatwreld, Joseph K. llain- 

feld. John a. Armour. 

CARIUlRUNnllM ro. Niagara Falla. N. A. 
exhibit aliraslvc wheels, paper and 
grains, rid) Bionea, hones, etc.. nuMiufacturcd Irom 
hpth carborundum and .nloxite Also various special 
Hiul Standard nliapc-s carliorundum n-fnictoiy material, 
iueelher with furnace llnlng.i of flie suui and ex- 

amples of carbonindum refractory owneul appllcalloitf: 
leprcsentcd by C. K. Hawke. Ccorge rhorm:ui. R. <• 
Bradimry, Leonaid Pitt, 0. V. Ihdwon. and A. A. 

l.oeR. , , 

CAWARD OASKILL FITHNACK COUP.. I hicago. - 
Will exhililt one afatlonn/y type for size 00 crin-lWe 
meitlng fuinaie; one tilling l>pc for a No. 130 

ctuclble melllng furnace: one aiclllaln’g type quarter 
tun Bixe. open flame melting furnace, non-cnielble and 
non-retort; represented iiy 0 M. Caward 
CHAMPION FOUNDRY k MAriUNE HI. Chicago. 
—An electric aand riddle and core Jolt lollovcr 
machine In Dpeitllon will be on exhibition at the 
booth of lids company; represented by T. J. Magnuson, 

H. 0. Magnuaon. Anion Magnimon. 

CHA8K, FRANK !>•, INP.. Cbicago.-- Photographs, 
drawings and Illustrallona of modem foundry plants 
designed and ImiIII by the company will be shown 
at Urn exhibition booth; represented i»y Frana 
1). rhaae. Morris W. Lee. L. M. Hansen, and F. 

I. Robertson. 

CKEflAPEAKR IRON WORKS, Balthnoit. - W 111 
make a conprelieitfife exhibit and dtaplay Uiimtratlng 
the merits and special features of lUi electric 
traveling crane u applied especially In foundry and 
to other heavy yet dellealo »w*. The crane will 
be operated by a trained man from the eompany’a 
works at Baltimore who will demonalrate the crane'a 
efficiency especLIly In foundry aervlce. The 
will alao include a feature lUustratint the eharaeter 
of the great variety of iteel structures and hrldg« 
tliat tt has fabricated and whirh have been erected 
ttueugluuit the UnKcd Bteiea. EthlbRs also wiU 
be creaented lUimtrallng tba eowpany’a mechanical 
and eleclrlcal ibop equipment for building steM 
Mmetivee. brldgei. eranee, etc.; represented by F. 
S. Cbavanmi. C. H. Michel,. J. W. Watera. C. B. 
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inil • Jr., Frank L. Perry, loaeph. Meff. Charlea R. 
Umbert. C. A. Btlchi. B. F. Morgan. C. B. Kirk 
and J. Wade Miller. 

CIlICAaO CRUC1BU9 00.. Cbicafa.--A com- 
plete aasortment of graphite cniclblee will be shown 
at the booth ef fhla company; repreaeiitod by 
L. C. Taylor, J. P. Foraker and J. W. Mann. 

CHICAUO PNBU-MATJC TOOL CO., New Tork.- 
bpeclal educational devices have been worked out by 
the engineers of the company and the exhibit will 
cumprise tlie most cnmplete and comprehenalve display 
which Uiey bare ever Installed; The produoU dis- 
played will Include pneumatic motor driven air com- 
pressor in operation supplying air for an operating 
display of riveting, chipping and calking hammers, 
sand rammeis in 'all sizes, air drills, grinders and 
casting cleaneni. pneumatic geared bolata in all 
sixes. There also will lie an Interesting display of 
electric drills and grlniieni and a wide variety of 
pnciimatle and electric tool accessorlea manufactiireil 
by Urn company. Represented l»y H. A. Jackson, A'. 

K. floodliue. W. If. Callen, A. 0. Andersen, T. G. 
Smallwood, 0. M Stewart, Ross Watson. R. F. 
Rl«u1er, R. W. Rose. A. E. Conroe, and H. C. 
C.i11lg,ur. 

CLARK MmiR CO.. HIAB. J.. GliuJbrook. Iowa. 
CLARK TRUCTRACTOR CO., riiicago.— Will have 
on exhibition four models of its truck as follows; 
Olio band Imlst end dump, one locomotive or 
ti actor type, one automatic end dump, one triicti‘:iclor 
chassis only. Three rebls of Industrial motion pictuie 
dim will also be diown. These Aims sliow the ma- 
chine at work bi various foundries, factories luul 
industrial plants; represented by 11. K. Trask, L 
J. Schneider, K. W. f^k. and representatives of 
the W. W. Williams Co., Coliimbiiw 
CI.F,mAND FLUX CO., nevelan(I.^A complete 
line of the fluxes made *by the company, togetlior 
u:th d.>scrlptive matter, etc., relative to their uie 
will lie shown. While there will not he any aiiiial 
denionstratioa of the fluxes yet they hope to have 
a rolnl.'iture cupola describing just how ana when 
lliese fluxes are used Tiu'y are putting up % 
very complete exhibit m veil as a very arttracltve 
one: represented hy miTord B. rornell. 

CLKVKLANI) PNKUM.ATIO TOOL CO.. Clevehind. 

— Will have on extilMtlon a complete line of 
pneumatic rniindr)’ tooN also other tools not direct- 
ly used in foumlrli>s but in kindred lines that are 
uhsocinted In eoiwlriictlon work with Uie foundry, 
and foundry sand raminera for floor, benrh and 
enre ramming, foundry portable grinders for grind- 
ing castings In Iron and steel foundries, foundry 
eore hreakeri. for removing cores from large castings, 
fouiidiy air drills In all types, foundry rhlpplng 
hnmmon in several sizes arlapted for light and 
heavy work In nialleahla iron, gray Iron and steel 
castings. There will also be on exhibition a complete 
line of pressure seated air valves for air pipe lines 
ill sizes used between air compreasnra and air 
tools and a complete line of air hose couplings 
In all sizes adapted fiw foundry aenrlce. Ttie ex- 
hibition Ihla year will lie very much flner Umn any 
shown at prevlom conventions; represented by H. 
S. Corey, Arthur Scott. C. D. Gamer. A. K. Ahern, 
R. C. Dlsgue. and J. T. Graves. 

CLIPTER BELT liACBR CO., Grand Rapids, Mich. 
—Three different types of belt lacing machines, 
together with vsrioim sizes of speelil hooks for 
lolnhig belt ends will be shown st this booth, 

represented ^ R- 9. Moore. 

COALE, IfioB. R. LUMBER CO.. PWUdelphli.— 
The eriitblt wUl consist of lumber for pstlem siid 
flask pivposea. the Mine as dJspltyed at previous 

Aon. A lull 111* »l tbb “ 

mnnged that the foundryman can leidlly Ibia wins 
suits hli particular needs; lejffeBenled by Thomas 

E. Coals and B. D. Pettit. 

COMBINED SUPPLY k EQUIPMENT CO.. INC., 
RulTMo.— Will show 1 complete toe of iUndird and 
speelal chaplets and fktm sates; represenlod by 
Blephen UVUmss Jr. and C. L. Jackson. 

COOPER MFO. CO., Yeih, Pa.— Will have on ei- 
hibttloD at thekr booth samplei of ore eompoimd, 
core paste and silica elay for steel foundries; repre- 
sented by e F. Cmiper, W. H. Fllapatrtck. and 
C. J. DlAey. 

CORN PRODUCTS RWfININQ CO., New Tork.-“ 
The exhibit wUl conelet of a dhplog of coreo of 
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various kinds, alio an eleetrle oren wfaicb wlU bo 
operated by a pnetlcal foundryman, making and 
baking eorea for obiorvatlon; roprwented by A. 
OatH, F. 0. Faller Jr.. D. T. McGiury. J. M. 
Remmei. Mid A. H. Kreiicher. 

CURTIS PNEUMATIC MACHINERY CO.. 8t. 
Louis.— WUl display a double cyUndir, ilmle acting, 
water cooled, sight feed, splash oiling air com- 
pressor; 100 oubte feet air per minute dipaelty. 

The compreaor wUl be mounted on base with electric 
niotur, short belt drEe wllh idlre and belt listener, 
ft will ho equipped with water circulating pmnp for 
forced circulation of cooling water. It also will be 
equipped with autontallc compressor imloader which 
operates and holds opel^'T suction valves when 
tlie desired pressure Is allowing the com- 

piesaor to run wlUi open cylMders until the proisure 
has fallen a few pounds; compressor docs not operate 
aealnst a varuum wiien unloaded. All working parti 
of Urn compressor mmlosed In a dust proof case. 

A double I-beam tmiley on top hand operated bridge 
rrane, eijiilpped with air hoist, mounted In trun- 
nions Ml trolley will alfic be exliibted. hoist to be 
nir balanced for foundry rnntrol; also a bracketed 
single I-beam, Jib crane, equipped with pendant air 
hoist, air iiabmrcfl type, having foundry oontml. 
Tlie entire cxlilblt will be operated at all open 
hoiirfl of ihe eililbJtlon; represented by Joseph 
Murkaey and members of the sales force. 

THE DAILY IRON TKADE AND METAL MARKET 
RKrORT, ncvHaiid.- TliU booUi will be fitted up as 
a rest room ami vlsilon may roiuidcr thia booth their 
headfiimilcrs while in attendance at the convent Ion 
and exhibit !un. A large assortoient of technical books 
will he on dl<:p1ay. Represented by John A. Pentoti. 

A. 0 Baekert. J. D. Prase. C. J. Stark. P. V. Cole, 

D. .\l. .\vey, If. E. Diller, Pat Dwyer, Cliarles Vickers, 

E. L. Bbaner, A. L. Klingeman, L. C. Pelolt. S. II. 
.Ia.<<i)cr. J. F. Ahrenn and G. B. Ilowarlb. 

DAVENPORT MACHINE k FOUNDRY CO.. 
Davenport, fnwa.— Will exhibit two 24-Inch Jolt 
roll over draw molding rnsrhlnes, one 34-Inch Jolt 
strlp|H>r and one Jolt squeezer; represented hy A. D. 
Ziebirth. 

DAVrS-BOIJRNONVaLB CO. Jersey City, N. J.-- 
Tlie exhibit will romprlse a wide range of equip- 

ment for QX)’acetylene and oxyhydrogen welding and 
cutting, Including acetylene presaiffe generators, 
electrolyzers for the generation of oxygen and hydro- 
gen. tube welding machines, with new developments 
In multiple flame tube welding tips, several 

exclusive machines for cutting with oxyacetylene 
and oxyhydrogen torcbes. Including the portable 
ladlograph, oxygraph, pyrognph for cutting flanged 
boiler heads, rsmograph for cutting hand holes and 
similar openings In holler plate, and a complete 
line of welding and cutting torches, regulators and 

auxiliary equipment; represented by H. R. Bwariley 
Jr.. J. L. Anderson. H. H. Dyar, J. C. Glaum. M. 

8 Pliiinley, W. W. Barnes, and a corps of expert 
oiwraturs. 

DAYTON PNEUMATIC TOOL CO., Dayton. 0.— 
WTIl display the veiy latest types of both bench 
and floor nmmen. together with riveten and chlppers. 
This company has made some veiy marked im- 
provements in these tools recently ind will htve 
something of Interest to show the trade at this 
convention; reprinted by A. B. HUton Jr., L 
B. George, 0. U. Towle, A. B. Clausen, F. 0. 
Baldwin, E. C. Thompson, snd a number of district 
salesnien. 

DETROIT ELECTRIC FURNACE DO,, Detroit.— 
This eompsny will show ono of their sUndard type 
*'C" SOdO-pound cspiclly dsctrlc tenaces. The 
rumace wOl be set up for meehaalcal opentton but 
no actual rndtliv wilt be peiforsMd; repmented 
by Ed. U Crosby. H. M. SL John, A. B. Rhosdf. 

F. L. Kavanaugli sod othir ■obEnii of the or- 
gsnlsitloii. 

DbTHOIT 80LUBTJE OHi CO., Detroit.— It Is the 
hilentlon of this company to demonstnie hy moans 
of actiml cores the appllcitlon of Ita varloui ooro 
oils and btaderi. Eeprosented by A. H. Poanoii, 
F. N. Tweedy, F. L. Boodif and F. Eolslmr. 

DIAMOND CLAMP k FLA8K 00., Richmond. 
Ind.— Eihlbn will comlpt of amrel standkrd and 
master type flasks, stool jachets, hands, patUnt 
cMii, and a ce^Eots llna 
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of roundly Aoeevoria; reproBented by E. A. Kirdey 
ond. F. J. Gurtatele. 

ifUMONO OIL CO., rhlladclphla. 

DINGS MAGNimC SGPABATOK CO., MIlwAukec. 
— ThlH company will show tliree machines In oper- 
ation. One or these will be a macnetle sepamlor 
used ror redulmlnc Iran Dom gray Iron, sL'cl and 
mallffble roundry reruae. Another will be a typical 
magnetic pulley type separator with bilge boards arid 
deflecting boards, and a third will bo a new develop- 
ment In the foundry Induatiy. ^ latter macliliie is used 
for dtractlng iron fimm brass and bronze iuniings: 
represented by A. H. Aekermann. J. E. Randall, P. 
R. Hines, and R. A. Jianegold. 

D16BT0N, HENRY, dflONS. Philadelphia.— At Uiifl 
booth power back sJ^nd the secttoiial Interlocked 
insetted tooth circular milling saws will be shown 
in actual operation, tbo Interlocked milling saw 
is a patented dMlgii tliat has been dcvrloped by 
tbia company especially for cutting metal of liretnilar 
shapes, bard iteel rails, risers and galea from steel 
castinip, general atrurtiiral steel work, Lie. The 
teeth in this saw are so arranged that six tcFtli 
are absolutely locked In place with one wedge; this 
uiakci it possible to place the teeth close to- 
gether. doing awsy with ihsttcrliig caused by the 
wide spacing. Besides the saws in operation, the 
company will show metal slitting saas, iillllng 
saws, hand and power back saw blades, screw slotting 
saws, and flics of all kinds; represented by Messni. 
Dorrlngton, Bsrdsley ind Newman, and L. L. 
Mathee. 

DIVI.NR BROS. to.. Utica, N. Y. 

DIXON, JOSEPH, CRUCIBLE CO., Jersey City. N. 
J.— Will show a complete line of cruelblfs for 
every purpose. Lltenture covering every piiase of 
crucible manufacture and use will be distributed: 
represented by D. A. Jehnson, H. C. SoRnson. K, 

A. Bt. John. B. R. Bellvllle. R. F. Leonard. L. 8. 
BUpp* M. M. MeNsugbton. and A. L. Hsssls. 

DOGGETT. STANLEY, INC., New York.— Propose 
to exhibit samples of special parting and facing 
material and other foundry facings and supplies; repre- 
sented by Stanley Doggett, Stanley H. Doggett, and 

Homy A. RotTnian. 

EI.E('THIC FURNACE CO.. Alliance, 0.— TTils ex- 
hibit occupying two booths will eonslst, tint of a 
SO-kilowatt tlltlng-type electric furnace for melting 
brass and aluminum, together with the neceasary 
switch and transfoimer; second, numerous copper and 
biABS eiistings which have been produced in foundries 
which employ electric furnaces for melting their 
rionferrouB metals; third, moving pictures slwwlng (he 
furnaces In actual operation, both foe nieltlng non- 
ferrous meUls and for heat treating .ind annoallng; 
represented by R. F. Fletcher. 

ELECTRIC WELDING MACHINE CO., Detroit. 

FEDERAL FOUNDRY SUPPLY CO., Cleveland.— 
Will exhibit a line of molding machines and spe- 
cialties; represented by Ralph Ditty, Elsworth Ka>'e, 
W. J. Smith. John Bayer, W. A. Qhnitz, G. A. 

Fuller, T. II. Terry. C. A. Collins. T. R. Ditty. 

FEDERAL hlALLEABLB 00., West Allis, Wls.— 
At this booth will be shown one stationary saueea 
er. one portable squeeier and one ]olt squeezer. 
These mhchlnes will be niTPUed with air and opera 
ted. They ere planning to use several rather unique 
patterns in this eonneetlon and hsve prepared a 
set of patterns for soil pipe ^ings and expect 

to show the soil pipe manufacturm something 
new in this line of molding; represented by W. J. 

MacNeUl, G. J. Mead, and F. J. Banoach. 

FERGUSON. H. K.. CO., Cleveland.— the exhibit 
of the coiAinuty will comprise models of foundry and 
machine shop buildings and others devoted to various 
uses, the booth will be decorated wHh photographs 
Ulustrating the scope of their aatlritlcs and llteraiuR 
on tbs subject will be dlstxlbated; represented by E. 
Harrow and L. B. Butler* 

FIRBFOAM CO. OF OHIO, deviteod.— WIU show 
the foilowlnf produeU: Fovty-gnihm cbemiol eugine, 

2Vi-|sHon OtUngnlBMi. 8-Moo Are pott, 1-qimit 
extlnguiilisif, a eompleto line of sste^ cans iiid 
iocsiurlei. DssMMiratiM wfll be mown al ihe 
boenh and mottso plctm will be shown of the 
osmpany'a prodtaet and appUaneit in, adton on 
urtam types of Bmi: icproagited by D; SL Basdy sod 
E. E. 0*llsUL 

FOBEMBI GBOCIBUBB COEP-. LTD., Nkw YoriL- 
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This exhibit wlU consist of a line of both brsM 
meltiig and steel melting French grspblte oruclblv; 
represented by R. N. Stevens. 

THE FOUNDRY. Clevelaitd.-thls booth wlU be 
lilted up os 1 rest room and vixitors may consider 
this booth ihelr hesdqiartem while In attendance at 
the convention and exliibitiiKi. A large assortmiMvi 
of teclinlcBl books will be on display. Itepmenled 
by John A. Penton, A. 0. Barkort. J. D. Pease. 

C J. Stark. P. V. Oole. D, M. \vty. if. E. iMllw, 
Pat Dwyer. CharlcB Vickers. E. L. Hhancr, A. 1* 
Klingeinon, I,. C. Pclott, B. II. Jasper, J. F. Ahrwij, 
and G. B. Hti.varlh. 

FOUNDRY EQUIJ'MENT CO.. Cleveland.— Will ha\o 
no equipment on exhibition. The booth wIU bo 
tStted up as a rest room and will be flocoratHd 
with piiotogiHpbs ahowing the company's activities: 
represented by F. A. Coleman. 

GARDNER MACHINE CO.. Beloit, Wis.— Will ex- 
hibit the follovilng; Single and vertical spindle disk 
grinders; heavy duty diek grinder; polishing lathes, 
disks and accessories; represented by W. B. Lelshmau, 
W. L. Townsend, F. M. Rbler, and E. L. Beiael. 

GEIST MFG. CO., Atlantic City. — At this booth 
will be shown a piece of equipment for preheating 
castings that are to be welded; itpresented by 
Carlton Gcist. 

GENERAL ELECTRIC CO.. Scbenectidy. N. Y.— 
An electrie welding demonstration wlU be given In 
this space, other equipment will Incliide a com- 
pressor driven by a 30 hone ‘power 220-vott In- 
duction motor complete with compenator. The re- 
mainder of the space is to be used as general 

reception headquarters for General Electric cutto- 
mws; represented by^ C. T. McUughUn, C*. F. King, 
B. L. Spain, 1^. J. Snyder, K. Tstida. 

GORDON. ROBERT. INC., Chicago.— One of the 
heaters made by this comrany, equipped with an oil 

heater, will be kept In full operation during the 

exhibition; represented by T. If. M<jnaghan, If. H. 
Engle, J. L. Zimmerman, R. M. Zimmerman. C. H. 
Woodlsoo. 

GREAT WERTERN MFG. CO.. Uavenworth. Kaiis. 
— IWs company propoees to eililbli various types 
of gyratory foundry riddles, also reflcwable bottom 
fievci for riddles; reprraentcil by P. A. Pickett, P. 
L. Wilson, George W. Combs. 

GREAT WESTERN SMELTING k REFINING CO., 
Chicago. — ^Wlll exhibit a panel showing views of Its 

various plants and bnndi wsrebouses throughout the 
world. The exhibit, itself, will be decorated and 
furnished akmg the lines of a reception room in 
a dwelling to entertain friends and acquaintances; 
represented by J. B. Nciman. H. J. Henry, B. J. 
Llppert, E. Q. Newman, 8. M. Marks. I. N. Peri- 
Bteln, Arthur Frltschle, H. L. Green, MltclKll Ja- 
cobs. 

LIGMES MOLDING MACHINE CO., Delrolt.—llifl 
nompuiy will eihiiiit molding machines, including a 
Jar-nm. rollover machine of 1000 pounds lirtbig 
capacity, and a hand-ram, rollover niodiine with a 
lapldly operated pattern-change device: represented 
by G. L. Grimes, L. V. Grimes, C. J. BkeFIngton 
and T. M. MeEiien. 

GURNEY BAIX BEARING CO.. Jamestown, N. 
Y.— This exhibit will comprise a liall bearing 
journal box, adapted to lie mounted In any standard 
sliaft hanger. Also a ball bearing friction eounter- 
stiift The bearings used In tills wlU be of the 
radio thrwt type, adapted to carry mm the radial 
loads and the thrust due to throwing in and out 
of the clutch: also ball bearings and adapten 
showing deUJls of construction; represented by John 
T. R. Bell, J. U. Banlnger, II. Marsh, D. K. 
Hatch, Geoigo C. Warner, H. C. Replogle. 

HANNA ENGINEERING WORKS, Chicago.— Is 
planuliig to eathlblt Uie following equipment: Rock 
over UNflding machine; 12-lncli air jolt sqiieezo 
split pattern maoblno; lO-iiicb high trunnion jolt 
squeeie mAchlne; 10-lnrii high trunnion sqiieexe 
iUMhlne; H-faieb, 1-tnch and IK-Ihcb 

vibntori; H, and l-Um trolleys; nmeumaUc 
tiolita; metisa oiler, vertleM and unlvwial typis; 
two ilir^lfloh imiJl tripod shekeri: reprsMnted by 
P. W. B. C. Wdborn, A. F. JeiMen, W. P. 
RnuM, I. €f Huiia, h 0. dark, 0. F. Weiss 
end W. K. BMiter. 
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JIARDINGE CO, New York-<WUI show • pitmvt 
conical mill with partlcQliir reteronee 10 tti utiBty 
in tlie Held nf grinding and pvdierlslng of hnit 
ashes, foundry wastes, mattes, slogs, foundry fsdnfs. 
etc, iioih wet and dry. Working glass modeli wRl 

be used to illustnto the scUon of the mill; repro- 
seritcd by James G. Parmelce aDd*G. F. Blet/. 

lUUDY, CLEMENT A.. CO., Chi£ago.--Tbts n- 
hibit will consist of photographs and drawlniis of 
foiindrivs which have been built and equipped toy 

the company. ^ 

HARDY, F. A., k CO., Chicago. -A list of safety 
upplianres ahlrii may l>e described as "everything 
Inr ssrety” will he shown at tlie booth of tfaii 
nmijMiiy, repiesented hy C. A. Khigstoiiry. 

JIAKDIS BKNJAMLN, k CO., Chlcafo.— At tbli 

booth will be sliown red and yellow brass Ing^, 
reivcsented by Louis Goidman, William Mi, Bomb- 
tbal, Max Goldman, Dean F. Cancadden. 

HASKINS, R. 0., CO., ChlMgo.— The aquIpBMnt 
shown at this booth will Include portable tuola. 
flcilhle charting and maeblneiy for grinding^ poUrti-* 
lug and drilling; vepreaented by VM J. NertmiNr 

Co. • 

IIAUCK MFG. CO., Brooklyn. N. Y.— WlU at- 

lilblt a complete line of oil burning cqulpmant Iw 
foundry use, such u portable and stationary ladla 

doers, mold diyers: cupola Ugbters; cnielble Mlthig 

furnaces; crude, fUel and kerotcnc oil hand tordiN 
for general fouiidi'y use; fuinarc burneri of aU 

dcscripLIuijfi; complete oil lurnlng outflte for ml- 

verting coke and ooal core boklng ovens te tail 

oil, a new blue flame kerosene burner for larfll 

and small ovens; blue flame stove for pattani 
shops; rivet and tool dressing forges; repfesented 

hy A. K. Hauek. J. 0. Moure. A. H. Stein, U. H. 
Kress, and P. E. Olerach. 

IlAYNrlS BTEIJATB CO.. Kokomo. Ind. 

HAYWARD CO., New Yoik. 

HEALD MACHINE CO., Woreester. MiSf.-^la 
company will exhibit a cylinder grinding 
a motor drive biternal, a motor drive imaU 
internal aiHl a motor drive rotary surface 
together with magnetic diucks and other loeeaiorka. 
The chuck will be shown In a water tank wUfllw 
demonstrates the water-proof qualities of a mag- 
netic chuck; represented by J. P. Pflum, Mr. lisaU, 
Mr. ^ Massey and Mr. Johnson, 

HILlrBRUNNER FOUNDRY SUPPLY CO.. Cbl- 
cintiatl.— The booth for this company wUl ba fljtteA 
up and furnished se a rest and meeting room for 
tii« comenlince of friends and aequalotaneee; repre- 
sented hy Rrure Hill, M. Z. Fox. R. H. MUIs, and 
Joim Hill. 

HILL k GRIFFITH CO.. ClnclmmU.— A Rdt IJua 
of foundry facing, equipment, platers, poHSben and 
foundry supplies will be shown at this booth; repre- 
sented by E. R. Ritter. Wllliiim Obeihelmsn, P. L. 
Ritter, Fred J. Brunner. T. R. King, Bobsrt B. 
Ppigiison, J. J. Mayou Jr, J. U. Lyle, George U. 
Kerstlng, E. W. Sample. 

ilORVKL MFG. CORP., Jersey City, N. J.— Will 
show esndhlsat barrel machlftf. sandblast table ma- 
i-hlne and sandlilast room, Mhermore, drawtngi, 
pliolognaihs and otlwr deacriptlve material of their 
complete line of samlblast and allied equipment; 
represented by II F. Hocvel, L.^"B. Passmore, J. 
Miller, and F. Welle. 

1I01.LAND CORK OIL CO., Chicago.— Various gridei 
of core oils, pBriing compounds end dry eon com- 
pounds will be riiovD, also photographic views of 
foundries In wbldi these products are used; represented 
by H. L. Baiunginlner, G. W. Doty, If. A. Whiting* 
S. Dykbtra. J. B. McDonough. 

nUMPlIREYB, E. C.. k CO., Clilcago.->WlU show 
a complete line of molding fur Iron, brass 
and steel castings; they will also hsve an attractive 
display of other materials which they handle, in- 
clodlng Iron ore and refraetoiy fateriali of all 
kinds: repnsented by J. F. Mackln, C. K. Louis, 
and J. B. Epplnk. 

INDEPENDENT PNEUMATIC TOOL CO., Ctolcaflu. 
—Will show a complete line of pneumatic torts 
* consisting of foundry chipping hasODM; flOD% and 
bcneli bauumrs; hotsta; air isparatorsj poaumitle 
(frills; and electric drllla. Ito platiil grip and air 
separator are new; rqprcaciited by W. A. Ntofint. 
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R. W. lonhiui. W.*R. niimmerr. H. P. Wiltr, V. 

W. KobInKon and Adulph Anden‘«i. 

INOIIHTHIAL FI KC TRIO KURNAfE CO. rhlwio. 
— The prmcliuil featiKe of UiU exhihlt will he a 
i^iiiiple Improird type of «1?rtric nieltln/ ail rHiiiiiig 
fumhcc of 300 pO|/nd’( '•apaclly openithiR direrlly nii 
a 'i{20-volt iriotor clrnil) alLlioot trnnjiform *r4. U 

b Hiiitalile for meltbiR uiid rvflniriR frrriNw and 
nonferroiu met u Is, any metsh that ran lie aorked 
111 riipula, open liearth, air fiiriiai'e, rninbln or other 
elefi^rlc riiinnre. Tl'e remalndi*r of the exhibit alii 

eomptlsc various pictures IlIustratInK furnaces of 
several different types in operation; representHd by 

F. ton Krlileiiell, W. It. Leals, \V. B. Cooley, ajid 

L. H. (Iroeger. 

^)N(IKRH0LL-11AN1> CO., New addition 

to a representative type of air compressor Uilc 
company will also show a complete tine of pneu* 
matle tools, including motor lioiits, sand rammer, 
riveting tiammers. drills, grinding and cleaning ma- 
dilncs, poettmatlc hooe eoupllngi, etc.; represented 

* by Ueorge J. Galllnger. Walter Johnson. W. A. * 

Armstrong, (leoru C. WtlUanw, A. A. Anderson, and 

J. W. Andersoi? 

INTERNATIONAL MOLDING MACHINU: CO.. 
Chicago. — ^An entire line of machines conelating of 
squepsers. Jolt sqiieezen, stripping squeexen. plain 
stripping plate maelilnes, combination Jolt strippers, 
plain Jarring machines and combination turnover 
machines of several different designs will be pre- 
sented to visiting foundrymen. represented by Rdwaru 
A. Pridmore, W. W. Miller, K. W. Hamel. K. G. 
Borgnis. 

INTERSTATE RAND CO., Zanesville, 0.- mu 
eihibtt will consist of molding sand of all grades 
for Iron, steel, brass, and aluminum castings; repre- 
sented by E. M. Ayers and L. K. Brown. 

IRON AGE, TJIK. New York. 

IKON TRADE REVIEW. THE. Cleveland. -llils booth 
wiU be fitted lip as a r*‘St room and vlsitora may 

coiMider this booth tlielr headquarters while in at- 
Icndance at the convention and exhibition. A large 
asjorinient of technical books will be on display. 
Represented by Joliii A. Pcntoii, A. 0. Backert, J. 
n. Pease. C. J. Stark. K. V. Cole. D. M. Arey, H. 

* K. Dlller, Pat Dwyer, Charles Vickers, K. L. Shaner. 
A. L. Kllngrman, L. C. Pelott, 6. If. Jasper. J. 

F. Ahrens siul G. B Howarlb. 

JENNIRONWRIGDT CO. Toledo, 0 — Tlie eidilblt 

©'•tills company will roiwM of phtlograplw. etc. 
showing tlie sd.iptBliillty of ihoir wood blocks to 
foiiiidr) flooiH ropicsmteil by A. \V. Sharp. 

JONES SAND CO.. Columbus. >-111 Is company will 
exhibit a full line of Iron, bmas, aluminum and 
stove plate molding aands; represented by N. M. 
Jones. 

JlJUACK PATTERN WORKS, ClIARUSf, Milwaukee. 
KAWIN, III AS. C., CO, Chicago. -^^Tlila booth 
will be fitted up as a real room and meeting 
place for their clients to visit, real and possibly 
d'acusa some of their shop troubles: represented 
by Charles C. Kawln. Jolm K. Neills, J. If llopp. 
R. F. Main. Jamee Jordan, A. M. Knight, C II 
Teeter, If, 1*. Kreiileii. 

KBRNEK SAND k CLAY CO.. ColiuiibiiH- -This 
rompoiiy expeots to display a full line of fiNincIry 
sands, fire brick, and rlay; represented by II. A. 
Keener and C P. Hclmlck. 

KEUyER PNKtJMATir IDOL CO . (lileiigo - 
Will oxhlblt a roinplete line of fnumhy hammers, 
floor sand rammers and bench siinil nininuTs wltu 

both straight and pistol grip handles, valvelesj and 
Corliss valve drills and grlndi'rs. elilsela. aecessorles. 
etc., n'presimted hy William II. Keller. U II. Olson. W. 

II -Woody, T. 1), Hllngmnn. C. A. Rrammcr, J. B. 

Corby, C. Hiimptircy. L. J. Wukcfleld, J. .\. Rtcl)- 
blns. 

KELLOGG. SPENCER k SONS. INC . Buffalo. - 
Booths No. 15 and No. 21, Building No. 1 arc to 
be wed for display of cores and castings, and also 
samples of dlfflhni grades of core oil: reiwesenied 
by W. L. Goets, A. 1*. Mason. J. N. Yiieger, L. 

G. Allen, E L. Joiimeay, II. J. Rtrassberger. 

KELLY, T. P. A CO. INC.. New' York. -The 

booth of this mTnp.iny will he (it ted up as a rei>t 

roomfl^and meeting place, repies^ntcd ny Kay Bullhan, 

K. L. Schenck. and V J Rohe. 

KILOOURNE k JAtDRS MKU. CO., Coliunbw, 0. 
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KING KKFRACTUhlEE CO.. INC.i Buffalo. 

KINSEY, K. A.. CO.. Cincinnati.— Will display 
three machines. Two of these inai>hliK« will be 
npei-ateit by demonst>atoiM. One will tie a No. 2 high 
duty drilling miirhlne. th^ other alJl be a h«rl/.on*ul 
boring machine. Tlwy will aVto have a 10- Inch 
piiwer squariw shr.ir In the cxh'bit; representiri by 
W. J. Miller, Dan M Martin oiul A. 1. Brokaw. 

KNOEI’PKL. C. K, k CO.. INC., New York-- 
Wlll have exhibited a model control hoard on which will 
he shown a graphic control installation, set up for 
actual foimdry ofieratlnns; represented hy Irving A. 
Berndt and other sUff members. 

IsAKKWOOD ENGINEERING Cl). Cleveland. The 
exhibit of this egmpany will eoiMlst of tler-lifl 
truck, tractor and trailers, rocker dump car, and 
platform car. It Is akw plnined to show plHito- 
graphs of the eomimny's eriuliitnent In we In foiind- 
rlfu; represented hy 0. W. Stiles, W. A. Medillck, 
W H. Miller, and K. M. Jonee. 

LANE. U. M., CD.. Detroit.- Tliia exhibit will 
comprise photognphs and drawings of foimdrles 
which have been designed and laid out by the 
ccmpaii>; rcitresenled by If. xM. Ijine, Jolm A. Rath- 
bone, A. 0. Ihomas, Benjamin Toaten. C. R. Sea- 
brook. 

LKWI8-8I1EPARD CO.. Boston. 

LINDSAY CHAPLET k MKG. CO.. Pblladi Iphia.— 
A complete line of standard chaplets will be :;bon7i at 
this booth. Also qieclal chaplets adapted to en- 
gine costings (siitomotille, gas engine, tractor; 
pumps, railnmd castings (liolster and side frame 
castings): represented by SUtiiey B. Wenix and Her- 
man E. Majidel. 

LINK-BELT CO., Chicago.— A revivjflcr for molding 
sand will be shown In operation at this liooUi. 

also an electric hoist and a silent ehuin drive. 
Other interesting featurva will lie enlarged photo 
graiilis of foundries In which the company's equip- 
nieiii ha.'t been installed: represented by A. G J. 
Rapp. U B. Kern, E. C. Berghoefer. and J 8. 

Watson. 

LfH^KE PVn'EKN WORKS. Detroit.— Will have a 
complete display of modern pattern equipment for 
uiiloiiioliRe. track, tractor, airplane anti farm bnrde- 
menls; repmeiited by D. II. Locke, E. A. Fleming, 
ano David Brace. 

LOUDEN MACHINERY CO . Falrfleld. Toua • 
Tills cninimny has engaged siiaces Non. 415. 41(>. 

425 and 42G on which they expect to make a 
ccmplele display of mnhead track and trolley 
equipment for foundries, mills, warehnuNc.s, etc. 
The exhibit will consist of traeks, trolle>s, swltrhr.s, 
hand operated traveling cnuies, swinging Jib cranes, 

coal earriers, special hoists, sperlal trol|L>)s, etc.; 
represented by L. E. Gaston, William Buhl, J. P. 
Lawrence, C. E. Beattie, J. K. Davis. L. F. 

Berthold. 

LUCAS MACHINE TOOL CO.. Cleveland - A jO 

ton power forcing presi designed for straightening 
steel and mailealile castings will be shown ut 'his 

bnotli; represented by F. P. Sprague. 

LI.DLUM Sn':hL CO.. Wateivllet. N Y. 

LUPTON'S, DAVID. RONS’ CO, Philadelphia. - 
Will allow samples of varloiw products, inrludmg 
pivoted factory sash, a short run of Pond Ccntlnuou^ 
Rash with storm rmnels at eadi end, this line of 

BiUdi will be equipped wUti Pond Operating Device 
showing actual width opening. Liiptoii Couiiter- 
Buluneed Mi. steel partition, steel tube door, 
cross sectloft'drawings idiuwing Installation In some 
remarkable beat -producing bulldiugs througliout the 
country of large size, also enlarged pbolographs of 
tlieae Instalhatlona; represented by Clark P. Pond. 
(!. F. P. Buckwalter, R. A. Sanborn, VViuiam 
PHeider, George J. Wagne. 

McCORMU'K. J. 8.. CO. Pittabiirgli.— Amons the 
fxliibits of IhlH coinpiuiy will be otie facing and 
core sand mixer, one electro magnet le separator, one 
IwUeni letter machine, one pneiimaik blacking mlxir, 
also sundry supplies; reproscnled by J. 8 MrCormlrk, 
T K. Malone, 8. R. Costley, E. M. Uwls. 

McLAlN'8 8VSTEM. INC., Milwaukee.— Will ahow 
semistcel liberty motor, gas, oU, engine pistons and 
eyllndeni. gears, bwhlngs, etc., containing 20 to 50 
pur cent ateel. Hample castings of annealed lerol- 
sitwl with a tensile strength of 55- to 70.000 
pouieki |ier square inch. Also steel castlivs made In 
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.Mcfovlii-Carler open hearth furnaces: represented by 
David McLain, I V. 8(,aii1in, and bYed Smith, r 

MACliINKRY, New Yoik, 

MACLEAN PUBLISHING ID.. Toronto, Ont., Canada. 

mClXOD CD... THE, 0Yi<^na(l 0.--6aiid 
blast equipment, dmit arresters, portable oil bum- 
era. and ladle dryers will be shown at this booth: 
represented hy D. P. Gwlnner, A. A. AimL^i 
W alter Macleod. 

MAGNETIC MFG. CO.. Milwaukee.— Will have 
exblliitloii two types of magnetic separaton 

bra8.i foundries, a magnetic separator for gray Iron, 
malleable Iron and steel foundries, also magnetic 
pulley type separatnr; repf-.-.^Aed by R. H. Steams 
and G. H. Foblan. N|| 

MAHK MKG. CO.. Mlnne^I^'-Thlf company will 
exhibit foundry torches for mold drying, cupola 
lighting, ladle diylng, etc., ladle dryers and beat- 
ers. oil fuel rivet forges, annealing furnaces and 

other oil and gas burning equipment; represented 
W. G. Bnrstow. C. M. Simonds. and II U. Keeler. 

MALLEABLE IRON FITTINGS (D.. Branford, 
Cunn.— An operating exhibit of all sixes ol vibra- 
tors, iiprayer.>i and aceeisorlea made by the com- 
pany will be shown at this booth, also a con 
bench in operation ami a model of a new buggy 
ladle; represented by G. B. Plckop and Frank 
Boskey. 

MAUDKN. ORTH k H.\8TINGS. New York.— At 
this bootli w'lll be shown samples of liquid and 

powdered saml binder, togrllicr with cores bonded 
elth this material; n presented by G. N. Moore and 
A. L. Milner. 

MVXDN FURNAll*! k ENGINEERING 00, Muncle, 
Ind Will exhlbR and demoiisLraic fumep oof cover 
brass furnace ami furnace linings, also a special line 
of burners and oil pumps. 

MhNKFEK FOUNDRY CO.. INC., Fort Wayne, 
Ind.— A number of pattern mounts Urat have been 

in use for kcveral years on molding niAchlnes will 
be shown, also a practical demonetnitlon of how 
these pattern mounts are made: represented by James 
William Meiiefee and En*l 11. Menefee. 

MilRCUBk MFG. (D., riileago. 

MhTAL INDUSTRY, New York 

METAL RAW AND MACHINE CO.. IN4;.. Sprlng- 
fleld. Mass. — A madilnc for cutting steel of varUws 
kinds will hi! kept in operation during the entire 
exhibition; represented by M. T. Workman and 

H. K. Blanchard. 

METAL k THERMIT iOKI*., New York.— Will 
have a display of various metals and alloyh as pro- 
dui'fd by the alunilno-tliormlc process. Important al- 
loys such as those used In the production of hlgti 
speed steel will also be shown. One special feature 
will be an exhibition of pure tungsten powder In 
tablet form. Traneparenoles and photographs will 
IliiiMlrsle welding on heavy mill machinery and gen- 
eral refialrs; represented by A F. Braid. II. G. 
Spilsbury, W. K lliilbert. and H. D. Kelley. 

MICHIGAN SMELTING k REFINING CO, De- 
troit.— 11)0 exhibit will contain samples of brass and 
brunxe ingots, billets and slabs, babbitt metals, 
solders, lead pIjMS, rite rasMi«s, and braxing spelter; 
represented by Jolm R. Rearles, Norman SUlman. Henry 
Levitt, R. If. Evans, Cliarles Bloomgarden, and 
Charles T. Bragg. . 

MILBURN. J^XANDKR, CO.. Baltimore.— Are 
sr.ltirig up a working exhibition, showing aoctyl.’'n« 
uencrators for welding, oxyacotylene welding ami cut- 
ting torches, new types of acetylene regulating de- 
vices. and kindred apparatus. The geiieralow range 

from GO-pound capacRy. mountcti on portable tiucLs, 
to large central Jnetallatlons for the commercial 

production, riorage and distribution of gas for weld- 
ing Olid cutting purposes. The eompany'a unlipie 
combination welding and rutting torch, which both 
tfiilH and welds with equal farlUty, will be con- 
ttnuously demonstrated during the exhibition. OUier 
blow-pipes and torelies from the Rmallest Jeweler's 
sl7« up to the largest rommcrdal torches wUl also be 
exhibited. A new regulator for the control and de- 

livery of acrlylnie, oxygen, hydrogen, and various 
other gases wiU be exhibited for the first time. The 
regulator is smaller, In slxr. more eompMi. of fewer 
parts, end much greater accuracy than former types* 
A large number of otl(r apparatus, sueh « pra- 
heatlng burners, powerful portable acetylene ll^ti 
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wHl be dn eihiblUon: iftvmnted by J. A. 
Etrdilelolier. a BartteU. C. K. Mttchell lUid E.*B. 
Uv](er. 

MONAnCH KNGINEEUINC ft MFG. ('O.. Baltimore. 

— ^\l')ll show the followInK equipment: One l-ton 
motor drlrcn rewiring non-enirlble ftamare. one COO- 
puuiid crucible furnace, one double chamber, non- 
crucible funmee, one No. ISO crucible tilting ruke 
Ife. one No. 120 crucible tilting gee furnace 
motor bloirer. one No. 40 crucible etatlonaiy gu 
one vertical tilting, oil or gas fumare, 
Siout crucibles, one No. 80 .stationary crucible 
''imheater air furnace, on, one permanent mold ma- 
ciilne (for brass and Iron castings), one ladle heater, 
oil and gas, one ol^Ainp, one positive pressure 
blower, core m'en, o^Hne core oven, coke, oil or 
gas: represented by Jir O. Harvey. James J. Allen. 
Frank Maujean, Jamea V. Martin, and William Haber. 

MOTT 8ANU BLAST MKG. TO., INC-One 8-foot 
revolving table, two different else tumbling tmrrele and 
mi H-foot dust arrester will be shown in operation 
at this booth every day; represented by David Mayer, 

E. J. Bosenthal, William Fbcher, B. C. Gllmour, 

B E. Donnelly, and P. R. Jones. 

Mt'.\frOKD MOLDING MACHINE <\).. Chicago. 

NATIONAL ENGINFJ3RING €0.. Chicago.— Will ei- 
hlbit one C-foot diameter pan mixer which will be 
shown In actual operation, also one 4 -foot diameter 
and 3 foot diameter mixers. 

NATIONAL SCALE CO.. Chicopee Falls. Mass.— 
Among tiie exhibits of this company will be a scale 
counting macSiine, elevating truck, call system and 
alielvlng. also a 500 series, dormant type counting 
machine, three bench type, complete iiisiaUatlon of 
call system, from three to five stacks of steel stock 
bins and stock filing cabinet, imlveraal lift truck and 
scale elevating truck; represented by E. C. 8lee1c. 
Mrs. Steele. Mr. Trcseiant, Mr. Mercer, Mr. White, 
and Mr, fichattlnger. 

NIC110L1.JI fO.. WM. H.. 1N<\. Brooklyn. N. Y. 

NORMA ro. OF AMKKK^. New York.-Tbls com- 
piny will have a moving exhibit demonstrating the 
speed and silence at which their bearings ofierste; 
representeu by R. E. Ilecker, T. J. Hsrlcy, ami 

D. E. Bateeole. 

NORTON CO , Worcester, Mass.—Tlie exhibit of 
this company will ('Onslst of alundum and ciystolon 
grinding wheels, grinding wheel slaiids. and rvfrac- 
toncs. 

OBERMAYER. S., CO.. Chicago.- Will exhibit 8m.«Il 
equipment, such ss core ovens, sprue cuttera, tumbling 
han'cls, etc.; represented by S. T, Johnston. C. M. 
Barker. J. L. Cummings. J. K. Evans. William Fenton. 
William Fitzpatrick. E. D. Frohman, J. J. McDevitl. 
0. C. Olson, 0. J. Peterson. A. N. Wallin. 

OHIO BODY ft BLOWER CO.. Cleveland.- Will 
ahow a low temperative baking oven, irorluble racks, 
ailr separator, air trap and rotory ball Iwaring wn- 
tllatur; represented by T. D. Johnson and at least 
one otiwr of their direct men. 

OHIO EQUIPMENT CO.. Cleveland. This exhibit 
will consist of lift trucks, tlm latest design bi core 
racks, automat lo dial scales, and the gasoline shop 
mule. Material lianiillng eqifipment of Uie latest 
design will also be shown; remesented by W. R. 
Rnglelmrt, E. M. AhraiiMon, Ed.^tuehing. and E A. 
Thiele. 

OHIO METAL CO., Columbus. 0. 

OLDHAM, GEORGE, ft HON CO.. Baltimore. -- 
Will display u full line of ctilpplng hammers, 
foundry rammers, core bustcra. acalcra. riveters. 
hol.1cis-on, and jam riveters, together with a line 
of pattern gouging tools. The tools will be available 
for operation so that vlslton can note the powerful 
cutting abllMy and emootb action; reprt'sente.1 by C. 
11 Ls'lo, J. T. Biles, and F. R. Fraser. 

OLIVER MACHINERY 00., Grand Rapids, Sllch.— 
Nine varieties of woodworking machine tools will be 
shown in the spsce allotted to this cpmimny; repre- 
sented by A. 8. KurklUn.' M. D. Baldwin, R. F. 

BaliHvin. JamM R. DutMe, Arthur Blake, C. A. 
Ghiter. G. C. Conklin, W. F. Reading. J. E. Me- 

Laiichlen. DMph de Youm, Arle Steenbergen. 

OSBORN MFO. CO.. Cleveland.— A comprehensive 
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list of molding machines wUl be sliown by this eom- 
pany Incbidlng direct draw roll over }oli machines; 
combination power Jolt stripper squeeaer machine, 
largo tjiie; combination Jolt slriitper marhlms, snull 
type, not -power drhon; plain air sqitceaer machines: 
air squeezer Jolt maclilnei. several small roll over 
macliincs. Many of these raachbies will be equipped 
with paltoiiu and the making of molds wUl be 
demonstrated; repreaentod by H. R. Atwater, J. C. 
Alberts, K. J. Byerleln, K. S. Carman. Ward Daught- 
erly. II. K. Peaklns, E. T. Doddridge. E. W. Jacobi. 

R. E. Kiefer. H. A. Potter. P. T. Hplkcrmaii. P. F. 

Tioyan. 

OSBORNE ft SEXTON MACHINERY C4).. Colum- 
bus. 0.— In addition to a lathe and shaper made* by 
the company there also will be, shown several tools 
made b> oUier manufacturers; represented by C. A. 
Flfclicf. 

OXWELD ACETYLENE CO.. Chicago.— Will exhibit 
an oxweld low pressure generator and oxweld welding 
and rutting apparatus and demonstrate the application 
of tlielr equipment. In addition they will demon- • 
stratc the cutting of cast Iron; represented by L. B. 

Ogden. G. HetUIck, T. Gillespie. C. B. Downey, Carl 
Olson. R. J. Kehl, H. C. Mace. J. C. Held, G. F. 
Hchmld. 

PAINE ft CO.. Wilkes-Barre, Pa— It is the in- 
tention of this eompaiiy to imt an oven In Its 
booth for making cares; it also will make a display 

of oil binders. Hie booth, will be fitted up with 
riialre for a rest room; lepresenied by J. W. Shotls 

ami James K. Besecker. 

PANGRORN COUP., Hagerutown, Md.— Castings In 
various sizes and Ihetalk will be cleaned dally with 
exhibit of cq^tiigis. foigings, heat treated parts. 
eiinmeliMl work, etc., fiefote and after sand blast 
treulnient. One srol Inn *will be cnmtnrlalily furnished 
and .uipplled with drawings, IHerature. etc., for con- 
venience of lilt created foundrymen. with photjograplis 
•jf different types of equipment as uctually Installed 
in prominent plants throughmit the country; rcprc- 
.cented by 'Ihomas W. Panglmm, John C. Pangborn. 
W. C. I.ytle, Jesse J. Bowen, George H. Cooley, 
Charles T. Ilirtl. P J. Potter. James F. Ttacey. 
Roy C. Koch. W. A. AIIbrlKhl, A. G. HawHc, John 
AMintl, H. I). Gates. Hugo F. Lledtke. and Fwter J. 
Hull. 

l*AXSON CO . J. W.. Philadelphia - Will exlilbll 
carious lines of molding sands and suppHcN Equip- 
inoirt will be reprwientcd by drawings and pticdo- 
graphs. represented by If. M. Bougher and I. F. 
Kremer. 

PK.NTON' PUBLISHING CO.. THE. (’U*\elHiMl. 

Tin: complete list uf p.»rjiitliral»< \>ii»lisher1 l»y tbm 
C'^^nuiany will Ik* on displav', incluilin;;; Tir.-. 
K<'r.NiiHY, The Iran Trunv. lifeU’.ii, the 
I tun Trade nad .Vetal Ma-kfl lirwrl, ibraxier 
lodastrjf, Afnrtnr ifeiifw «n»l Pow'*r Honling. In 
:iil(litinii thU romp.iiiy will t:\hiLit ii Urge imm 
luT of tef'hiii(;:il lioc>ks. Ke|irescntt*i1 by .John \. 
l’rnt«in, 0. Hackerl, .7. D, Pc.i-'c, .7. Sti.iK, 
F. V. Cole, O. M. Avey. II K. IHIler, l»at 
(li.iiles V:ckeis, E L. .SbaiH’r, A. L. 
Kli.igciiiun, I., i. PeloU, H. II. Ja«-|x*r, F. 
Vliriiifi and G. B. Howarth. 

PICK ANUS, BROWN ft CO. Clilcago.— In connec- 
tion with Uic Seiimt-Soliay Co., expect to make an 
at 1 1 art be dlhplay of Solraiy foundry coke; represented 
by li. H. Dutton, Thomas W. Glasscoi^. A'. Galligan. 
V. L. Srhul/e. Gcoqse A. T. Long, W. H Ball, and 
James A. Ballard. 

PITTIHIUKGH CRURHED RTkIBL CO.. Pittsburgh. - 
This exhibit 1.S to be conducted uiiAt the aiAiptcea 
of I he **Mi4aIlic Abnwlve Maniirncturer<i' Association 
of .America.’* Tlic assoclotlofl will exhibit metallic 
nh.-iitlvei for sand-blasting and will idiow samples of 
steel gilt, the sliarp angular abrasive and of dilllcd 
Shot tile globular abrasive; represented by G. H. 
Kami, H. M. Kesm. N. C. llarrlsoii. It. H. Kuin. 

PliRCBLAIN KNA.MEL ft MFG. CO.. Baltimore.- 
Expect to denionftnte genuine porcelain •enamel ap- 
pllcatloD on cast Iron. 

PORTAGE BILICA CO., Youngstown, 0. -Will con-* 
list of samples of cotigloiaenie silica rock in lis 
natural state, tixl lamplra of various grades of sand 
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bloat, steel molding and core sands: repreaentod by 

E. E. Kloos and U R. FarteU.* 

PRIDMORF. HENRY E.. ChlowK— Witt 1«te th# 
following molding martiliiea In operation With pit- 
tenu and fiask, and will make molds on each mn- 
chtne; 30- Inch combination. Jolt, roll-over equlppMl 
with c> Under pattern. 26 x 24'^-liieh drop powar 
rock -over diop machloo equipped wMh patten and 
fioak. l(t X 20-lnch comlibwalon Jolt strip equipped 
with patteni and flask. 10 x 14'5-inch flop rock- 
over marlilm with pattern and flask, 14 x 14-lDeb. 
square-stand, msdilnc equipped with rope paiftmir 
Itl-bicli, Jidt squeezer with pattom and llaafc: reRro- 
sciitcd by Mis. E. M. Pildmore, Henry A. Prldmoro, 
George Furman, Henry G. Bchllditor. MiuiliaH R. ' 
rndmore, Hrimrt Belirens. D. F. Krbm, C. If. Blllf." 

J. W. Dopp, J. A. i*aUeraon, and llttih Gattaifiier. 

QUIGLEY FURNACE BPKCIALTIPR CO.. Now York. 
Exhibit comprlKcs demonstration and photographs of 
high tempcratifre cement and a hlglily refiraotory fire 
mild for bonding refractory matorlali iimludtng Ito 
•jse for furnace linings, cupolas, fonmlry ladles ond^ 
for maniifaciure of special slwpes and rammed In 
linings as well as repairs to funiiye atrurturei, an 
air transport system for preparing, dlatributliif and 
bWnlng powdered mol will be shown by meini of 
photographs; repreaented by W. R. Quigley. J. H. 
.McPsdden. F. W. Rdsimn, H. H. Harris. W. A. 
Toohill, and W. C. Bell.^ 

RACINE TOOL ft MACilLNE CO., Rarlns, Wls.— 

A motor driven high speed metal cutting mtehtns 
and probably a new slotting machine of the milting 
type will be sliown: represented by W. Holiibiidt. 

A. 11. Goetz. F. J. Kidd. 

RAILWAY MECHANICAL ENGINEER, Oilrogo. 
RAYMOND BROS. IMPACT PULMCRIZBR CD.. 
lliicAgu — Will show a model roller mill whlrli Is 
lielng iiKcil so eitensbely nowada)w for powdering 
coal used In the found, y industry. ITils mill will 
Iw til opcralJon. grinding coal to illiigtnto the fino- 
ness and uniformity of the product, also how watt 
the mill operates and how duntlesaly tt, handles the 
material ; represented by Joseph Crltes and F. I. 
Rii>nioiid. 

RICIIARDS-WILCOX MFG. CO., Aurora, IN. 
nifmbrr of modeb will be shown at this booth to 
illustrate Hie advantages and general features of eon- 
wyim equipment; revrciicnteil by A. J. KgglfStoii, 

E. J. G. llillllpB, Fiarik II. Wento. and J. A. White. 

ROUTNHON, DWIGHT, ft CO.. BuckhlU FiiUs, Pa. 
--Convent Ion will be attended by foundry englneeim 
who will exhibit plmtographs of foundries designed 
and constructed by tlie company. 

nO(.FRH. BROWN ft CO. Cincinnati.- Yhs com- 
Piiny’s honth this year will be equipped with a large 
m:ip electrically operated showing the location of Its 
various Hoiirms of supply, such m blast furnaces, coke. 
Ibioispor, Iron ore and magnesite dJstrlcte; J. C. 

Mexiff. St. Louis; A. M. Sonne, dilcago: L. K. 

.Mcriaren. (Iilcago; 8. W. Hubbard, CJeveland; C. 

P. llellwtg, Cleveland; . T. A'. Wllaui. PUteburgb: 

C. 1). Hliepnrd, rutMmnih. F. J. Waldo, Buffalo: 

A. K. Stengel. Buffalo; 11 T. Melville. Buffalo; Iv, 

R. Mailer. Boston; It. W Gbirk. New York; G. R. 

SiiUbAii, IMilladelplda: K. B. Morlson, Phllaitelp bl^ *- 

F. W Bauer. Clnclnnatt; A. J. Wentworth. Cffn- 
chii.atl, F. I. Teal, Clnclnnsitl , L. W. Hoeflnghoff. 
ClniinniLil, F W. Miller. Cincinnati; J. R. AtorehSad. 
CIric.liiiutl. 

ROOTS CO, P. H. ft F. M, CotinersvlUe, Ind.-* 
Will show tlic first Roots blower ever eonstnicted and 
also an up to date machine of small Mze, a small 
blower and small gas pump; represent efl by H. AI. 
Papworth, C. C. Abbott. E. D. Johnston. 

SAFETY EQUIPMENT RERVICE 00.. Cleveland.— 

F.xlilblt comprises goggles for chipping, grinding. weUW- 
1ng. dust, smelten. add; a mmpleie line of hos- 
pital equipment; gas and electric ^erillxen; a mm- 
pleto line of firat eld supplies and seddent kits; 
bidletin boards; shaft ollors; belt sileki; carboys: 
set screws; safety vgns. machine guards; Individual 
towels and drinking cups; nnilary drinkibg (brnitalns; 
wash stands; lavatories; playground equipment safety 
rioiliing mode of asbestos: n^er: leather; firs, water 
and add proofed material, including 
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panto, glofes. mltteipi. ipfWlTW. aprons, a garmstit for 
neiy Industrial tfn; respirators, shields, hoods, masks, 
helmets for dust. sajHl-blastlng. balibkttlnis and weld- 
Init: einerj* wheel, Jolntor and shariff munis; signs 
and tags for that danger, caution or warning spot: 
represented by B. W. Nutt, B. Frank; H. L. Wood, 
and T. P. Scully, r 

SiMKTY FIRST SHOU 00., Provlderrcc. R. I.— 
This comiMiny will show two lines of slioe.) speelally 
fieslgped ailing safely lines for u.^ tn foundries and 
other indwtrles ot a like chameter; represented by 
KdglTr C- UavIdsiH). 

SIMONUS MF(J. Fitchburg. Mass.- -Will liave 
a working exhibit demonstmllrig metal eultbig-off 
kaws. The special feature of tlic exiiibit fat an In- 
serted tooth metal cutting saw. dlfferont alzes of 
which aiw shown and operated on the marhines. 
These sows arc matte with high speed steel cutting 
teeth litted into a carbon plate. Different size 
teeth are made for cutting different naleriala uid 
give different widths of fjltlng kerf. The cihlblt 
rwlso includes flics and hack naw bladea made by this 
romiMuny; represented by H. H. McDonald, (J. K. Bird, 
and II. Baiimanii^ 

SLY. W. \V., MFC. CO., Cleveland.— Will show i 
2> section drawer type core oven oomplcte In every 
detail: represented by W. C. Sly. K. J. Moore, D. K. 
Hadley. P. W. Craue, 8. 11. Halrd, F. A. Ebeling. 
and fi. K. Farmer. 

S.MrrH, II. p.. ft SONS. Chicago.— win confine 
their ezhlblt to a display of safely shoes for 
gnSden and foundrymen; repreaented by J. B. 
Smith Jr. 

SMITIf. WKRNKU CO., fllcveland.— This eihiblt 
will consist of samples of core oils of their own 
manufacture, tpeebnen cores made wMh their olh. and 
castings 111 wlileh cores made with their oils were 
used: represented . by Werner 0. Smith. Frank 11. 
Dodge. Milton 8. Finley. A. L. Robinson. WUlfaun E. 
Rayel, Louis F. Ferste*. J. C. DeVeiuie. Norman A. 
Boyle. F, K. Sawyer. Jolm Sdimier. Charbw G. Cook, 
uid W. R. Collette. 

SPENCER TURBINE CO.. Hartford, Conn. -The 
eilitblt win consist of the Spencer turtm-compressors 
laed for foundry rnpola blowing, and for snip- 
p!}lng air for oil owl gas burrvlng furnaces; repre- 
sented by 11. M. Grossman and R. E. Phllllpfl. 

KTANDAUD EQlilPMBNT CO.. New Jlir.wi. Coim.-- 
\\il> exhibit radial blast barrels In three sizes and 
one standard cinder mill. Tlic radial blast barrel 
and the cinder mill will be In operation dolly; repre- 
Bfiited by C. A*. Drelsbach, C. 8. Johnson, K. Wash- 
bum and J. R. Sheldon 

STANllAWD SAND ft MACHINE CO.. Cleveland - - 
Win sliow a sUiidanl facing and core SMnd mixer, 
represented by H. E. Boughlon 

STERLING WHEBI.BARROW 00. Mllwiukae.— Thll 
exlubll will eofiplBt Of a large and most attraelWo 
display of rolled steel flasks, iH>eelal foundry wheel- 
barrows. and other specialties, sneh as shop boxes, 
trucks, skim gaies. wedges, etc.; represented by T. R. 
Smith. II. II. B.'ikrr. A. E. Wekh, tt. F. Jordan. 
J. J. Cojw. J. M. Dickson. 0. K. Sleep. G. H. 
Lambkin. J. W. Dopp. J. M. Patterson, Herman 
KiUllioff. Leo HartweU. and E. C. Miieller. 

KTEVENS. FREDERIC B.. Detroit. 

STODDER. IV. F., Ryiacuse. N. Y.-Wlll ihow a 
suction sand blnst nosrle designed to eliminate the 
use of pressure tanks; represented by W. F. Stodder 
and M. A. Stodder. 

SULLIVAN MACHINERY CO.. Chicago.— Will exhibit 
one of Its angle eompound belt -driven air rompressors. 
This, machine wlU Ite operated by a TlS-horaepower 
General Eleetrlo motor and will supply air. aa at 
previous expositions, for otlier exhibitors at the 
fouudry show, will be equipped wBb standard end 
'' roUlBf flnier type of plate valve. The BiflUvan eidilblt 
wtU alio lodude one 10 x 10 straUflit line, single 
itoge belt drlveA air conpreeeor. cncloird working 
parla eml splaih systom of lUbrleatlon. one auger 
drm mad fPr breaking eorea In foundrlM, alio a 
utmty ftergi bammer for mlaceUoneom light fOiglni; 
npnmiitod by S. T. Stone, B. T. WeUi. n« T. 
Whllhlf^aiid B. B. King. 

SUPBRIOR SAND CO.. Cleteland.— SKOiplei of 

BoMIng Mod luttabto fhr all daises of caitltigs In 
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Iron, brass, steel, aluminum, etc., will be aliown 
St Die booth of this company; repres^inted by W. H. 
.Smilli and H. C. Koonti. 

TEETOR CO., R. J.. Muskegon. Mich. 

THOMAS ELEVATOR CO.. Chicago.— Will exhlbU a 
line of wninchlcBS rburics; represented by A. W 
Buldebik'k and J. J. Moore. 

TOUCIIWELD EQUIPMENT CO , ChUwgo.— Will 
show a complete line of torriiweld prodnria, swh as 
welding apparatus, cutting apiNwatiO. preheating appa- 
ratus, and everything that interests the metal welding 
industry. Many new features In cutting equipmetii 
will be InDorliiccd. Including a machine welding 
tsrch, a maclilne cutting torch, and also a number 
if licw Ideas for Increasing the clflclency and eronomy 
of tlieoe particular* Items; represented by W. A. 
Slack. H. R. Fcnstcjnakcr. C. J. NyqUlst, and 
GotiTge Smedlcy. 

TRU8C0N STEEL CO., Youngstown. 0.— The ex- 
hibit will oonslst of pressed steel foundry flasks; a 
pressed iteel pUtfom for lift trucks; photographe 
and layouts of various types of Industrial buildings, 
and side wall steel windows, top hinge eonlluuouti 
monitor steel sash and a tension operating device. 

UNITED COMPOUND CO., Buffalo.— This exhUilt 
will comprise samples of the material and also demon- 
strations of its application; Rpreaented by John W. 
Bradley and L. F. Lency. 

UNITED HTATEH GRAPHITE CO., Saginaw, Mich. 
— Tire exhibit will eotwlst of a display of graphite 
and graphite produrdo for the foundry trade. They 

are planning on making a piucileal demonstration of 
foundry facing and expeet to have aomething In the 

way of a souvenir for distribution to the trade at 
this gathering; represented by H. F. Gump, Charles 11. 
Schenclr. J. 0. Drotight, C. D. Mblntosh, R. J. 

EdmIsUm, and A. S. Harvey, 

U. R. MOLDING MACHINE CO., Cleveland.— 

Expect to exhibit a number of molding machines, in- 
cluding plain air sriueeze machine, jar and aqueeze 

inachlnr. Jar miueeze pattern drawing. Jar squeeze 

roll u^er. Jar pattern drawing machine. Jar loll over 

pattern drawing, plabi Jar machine. All of the 
machines will be operated making molds; represented 

by J. N. Battenfcld. J. L. Battriifcld, C. F. Batten- 
fold, and Harold Kllnkler. 

UNITED RTATBS SILICA CO.. Chicago.— Tills 
exhibit will comprise samples of flint shot for sand 
blasting and flint silica for steel molding and core 
making, also samples of castliip produced with these 
materials, also printed moittcr regarding plant opera- 
tion and results obtained by flint shot; represented 
by Volncy Foster, Lewis R. Reed, H. F. Ooebig, 
and Oliver Cook. 

UNITED STATES SMELTING FLRNACE CO.. 
Itelteilllc, 111. — Rotary ntellbig furnoces for melting 
brass, bronze, olutnlnum; for smelting and refining 
work and for melting vitreous enamels will be stwwn 
In capacities of 200, 400, 1000 and 2000 pounds' 
repreventod by Arthur Jones 

VIBRATING MACHINERY CO.. Chicago.-^ Will have 
a complete battery of special electrical sand slfton 

in oi>eratiun during the show; represented by Julliu 
SchitWer arul William Lindsay. 

WADSWORTH CORE MACHINE ft EQlilPMBNT 
CO , Akron, 0.— BooDu occui)ted by this company 
will be more In the form of a reeeptton room or 
ofllee. U Is proposed to exhibit but not demonstrate, 
special 3-spli^ motor ilrlven core making modiliie; 
also ll^-lnelWore cutting off and coning machine, 
for cutting off and coning eorea from ^-Inch to 4 
Indies, and quite a few various allies of all steel 
core drying plates and bottom plates; represented by 

George H. tViilsworth, M. C Sammons, and L. L. 

Crane. 

WALLACE. J. D., ft CO.. Ohteago.-.WI1I have 
an exhibit of the 4-lnch bendi pfauier, O-Ioeb bsneh 
Jointer, urivenal bench saw, plain bawh saw, and 
a 14-lnch bench baud oaw; repreointed by J. D. 
Wallace, B. I,. Ramsay. D. H. Bhartlo, Hsny 
Tmttiang, and Jaama Rtewart. 

WARNER ft 8W.kBET CO., CMIlllltf.-4ilMlibN 
tools wUl be shown it this booth Indodlng t md* 
iovmJ boUow benion tonrek lathe, dhter drlnn, 

with Loiolt air diiiek, shown In aelinl opeiatlon: and 
I double Mellon bark gsaied turret laths, Motor 
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driven, also with Lavoie atr chuck, holding n eone 
gear, with operating time of ftom 3 to ibbtUtoa 

each; represented by R. G. Buyer, C. B. Nsubut, 
C. B. Phillips, and L. K. Berry. 

WAYNE OIL TANK ft PUAIF CO.. Fort Wayne, 
Ind." Will exhibit oil burning hirnacro for hnss 
melting of both Die tilting nonrnictble and cradbla. 
types; represented by 8. D. Rickard. A. P. Wtiemai), 
and E. B. Lipsott. * ^ 

WE8TINGH0USE EWCTRIC ft MFG. CO.. 
Pittsburgh. Pa.— The exhibit of this company 
eludes one 130 kilowatt synehronous generator, 
single phase 60-cyclo tnanarormers, one 176 
single operator welding uife'^also aeveral types of 
motors, controllers. gwltchenb.te1di. deetrode hold- 
ers. adapters, lenses, etc ; rfihoonted by W. H. 
Patterson. W. W. Reddle, A. M. Candy. F. D. Egan, 
and 0. IL Jaspert. 

WRSnNOHOrSK TRACTION BRAKE CO. Pitta- 
burgli-— Fixpect to haso on exhibition the foHowIng 
apparatus: Air compressors, motor and stesm driven; 
rtetall accessories, such as pressure governors, cutout 
rocks, operating and contrel valvei. air rescrvolrf. 
etc., represented by F. C. Young, 8. A. King, M. II. 
Burchord, L. M. Pease, 0. 11. Miller, and J. B. 
Wright. 

WHEELER, r. ]L. MFG. CO.. Chteigo.— Will show 
a complete line of proteetlre apparel, spring knee 
luggins; springless legging and hip legging; spate, 
asbestos gloves, lined and onltned; asbestos mittens; 
one Anger mittens; aprons; and complete line of wear- 
ing apparel, with many new artlclaa and general Im- 
provements of Die whole line; represented by F. H. 
Wlweler, E. L. Wheeler, and G. E. Pratt. 

WHITE ft BROS.. INC.. Philadelphia.— This ex- 
hibit will consist of easting copper-composition and 
bronze Ingot metals, manganese bronze, yellow brass 
ingot metals, babbitt metals, and all nonferroua Ingot 
iiietnte; represented by Frank Krug. Raymond Hunter, 
lTor.ire Krlder, L. D. Kluver, and Frederick A. 
Relnharilt. 

WHITEHEAD BROS. CO.. Buffalo. 

WHITING FOUNDRY EQUIPMENT CO.. Harvey, 
HI.— One worm geared crane ladle of 4000-pound 
cap.'icHy. one Iron cbaiging ear of 4000-poUhd capac- 
ity. one lumber, «T0 i 4B. one model of trolley will 
be shown at this booth; lepreoented by R. H. 
Bourne. A. H. McUougall, (1. P. Fisher. R. 8. 
Hammond, A. W. Gregg, and R. E. Pnisslng. 

WHITMAN ft BARNES MFC. CO.. Akron, ^.— 
Will display drills vhI reamers of all types and will 
have a grinding ipaddne In the booth for the putpose 
of showing bow to property grind drills : reprennted 
by George R. Hume. R. A. Ammon. H. E. Fteher, 
George D. Ceska, II. Z. Callender, and H. B. Garske. 

WRIGHT MFG. CO.. Llslion. O.-Tbe line of ex- 
hibit win Incbide chain holete and trolleys: repre- 
sented by .S. J. Woodworth. R. C. BUlr. H. F. Wright 
and IL H. Wright. 

WOODISON. K. J.. €0.. Detrolt.-The exhibit will 
Include a fuU line of molding maeblno and cure 
making machines, eore box drawing machines, core 
blowing machliKa. crucible and Iron pouring devices, 
back bone wax fillet, fmmdry supplies, facing, and 
platers and polish^’ supplies and compositloni; rep- 
resented by B. J. Woodlson. 

WOOD’S. T. B.. SONS CO., Chambersborg, Pa.— 
Will exhibit equipment for the Wood system of teper 
snap molding, comprising tho Peerless Patented 
Tapered Snap Flask and A'utomatie Adjustable Pat- 
ented Snap Jacket Flaslu and Jocketa will be. shown 
in varloai fiscs adapted for a wide range of anap 
work; represented by Chsrlei M. Wood and Vletor 
Lecher. 

WRIGHT &irO. €0., Ltobon, 0. 

YOUNG BKOniERS €0.. Detrott-TlilB exhibit wlU 
show a twn-compartUMnt rack type eeve Min, dnpU- 
citifig an Indiana JnstaHttlon. One wmpntmm ibtim 
for lu anl ett Mm, the ooisr wHh Slaoirfe beaters. 
Phote pteJeeter urIQ be MaBed ter flOortiitloi in- 
stallattonfl tbntejMM the eountiy; . nepesaButed b| 
Geerte A. ToiMr, B. B. teed, V. A. ftet, B. P. 
Meyer, 0. G. Pany, T. P. McVlckfr. A. JL Adinaann 
and T. Mon. 



Builds Shop Where Roads Converge 




Farsijflitecl Judgment Years Saving 
Factor Under Present Stress — Steel 
Plant Favors Jar-Ram Molding 
Machines For Varied Pro- 
duction — Handling 
Problems Solved 



Fie. l~Locottotlve Viter icoop eiitliu; 


Fig. l^Drlrlni eeUar aiUni 


a FTER the armistice, businees cncd strangling of the inflow of pig The value of efficient freight facitt* 
faltered and there was stag- iron, coke, sand and other materials, * ties for the foundry has been ap«« 
nation in the industries of and the difficulty of shipping the preciated by C. S. Koch, president 
the country. Then the auto- products of the shop. It is easy to and general manager, ana H. J. Koch, 
mobile industry, fed by the profits see that without proper delivery fa- secretary and sales manager of the 
many had made during the war, be- cilitics the foundry is badly handi- Fort Pitt Steel Casting Co., Mc- 
came active and introduced a 


wave of prosperity which con- 
tinued to expand until the 
foundation of the economic 
structure began to tremble un- 
der the strain. This weaken- 
ing was seen in growing ina- 
•bility to secure materials of all 
kinds, and the situation Anally 
became so acute that work on 
the superstructure of luxuries 


1 ^VURY industrial establishment has impress- i 
I ed upon it the mark of individuality of ^ 
r some one or more of its executives. Converse- 
i ly a closer acquaifttance is possible token some- 
thing is knowtp of the life work and accomplish- 
I ment of a person whpm one meets away from 
I his daily environment. The accompanying ar- L 
tide presents an exceptional steel foundry ‘i 


I which is actively directed by Carlton S, Koch, 
was curtailed and the country’ | president of the American Foundrymcn*s 
decided it must do what it | assudatiou. It is offered at this time in the 

§ hope that it moy make fomdrymen better 
i aequaittted with the head of their organisation. 


should have done in the begin- 
ning— strengthen the founda- 
tion by reinforcing the trans- 
portation systems of the coun- 


Kcesport, Pa. Transportation 
first was Considered years ago 
when the plant was located. 
Among the several reasons why 
McKeesport was selected as 
the home of the company was 
wide railroad advantages at 
hand. The Baltimore & Ohio 
railroad runs along the north- 
ern edge of the company's 
properly and is paralleled by an 
industrial track which extends 
along the east side of the build- 
ings, as may he noted in Fig. 4, ; 
This road affords shipping fa»i^ 
cilitics east and west and con- 
nects with the Buffalo, Roch- 


try in order that prosperity may go capped. This lesson has emphasized ester & Pittsburgh railroad which 
ahead without danger to the economic the importance both of railroad taps the territory to the north. *In 
system. transportation into and out of the addition to the direct contact with 

fhe foundries of the country were foundry and also of internal move- the Baltimore & Ohio, the plant is 
strongly affected by the general trans- ments of materials and castings in near the Pennsylvania and the , Pitts- 
portation situation with its threat- the shop, especially in handling sand, burgh & Lake Erie railroads. Ad- 
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vantage is taken of this proximity to 
truck- materials to and from these 
lines. Through the Pittsburgh & 
Lake Krie railroad connections, the 
New York Central system, the Erie 
railroad, and the Western Maryland 
railroad arc reached. The Pennsyl- 
vania railroad, of course, opens up a 
wide territory both ea.st and west. 

To understand the system of trans- 
portation and conveyance within and 
about the plant the location of the 
buildings should be noted. The gen- 
eral layout is shown in Fig. 4. Here 
it may be seen that there is a clus- 
ter oi five distinct buildings around 
which are scattered a number of 
smaller buildings such as the pat- 
tern shop and storage building, the 
ofilce building, store room, etc. The 
^ Hve buildings in the main group ex- 
t^d parallel to each other. The an- 
nealing and sandblast building is 
shown in the lower part of the il- 
1u$trntion. The building next above 
it contains the core room, the grind- 
ing find chipping department, and a 
portion of the molding floor. The 


third houses the remainder of the 
molding flour together with the .sand- 
storage bins. Above this is the fur- 
nace building, and the machine shop 
and engine^ room are at the end. 

Scn'cd by Industrial Track 

Pig iron and sand are unloaded 
along the railroad track which paral- 
lels the company’s property on the 
one side. An industrial track serves 
to convey these materials to the 
foundry. The sand is taken to the 
elevated track which runs over the 
sand bins. The car containing the 
sand is ^ted to this track by an 
elevator and dumps the sand into 
separate bins as desired. 

Stock for the furnaces is brought 
to the furnace room on cars. When 
the metal is melted and ready to 
pour it is carried to the pouring sta- 
tion between the two molding floors 
on the track, Fig. 4. It may be noted 
that the sand mixer is located in front 
of thOr sand bins, adjacent to both 
molding floors. This miitlmizes the 
distances by which the satid is car- 
ried to and from the molding floors. 


Both molding floors are conveniently 
located with inspect to the grinding 
and chipping department. This ar- 
rangement of parallel buildings has 
another advantage besides that of 
bringing the different departments 
near to each other, thus minimizing 
the distances for conveying metal, 
sand and castings. This other ad- 
vantage is seen when it is desired to 
extend any department. If more 
molding floor space is required it is 
only necessa^^ 'to lengthen one of 
the buildings, and this can be done 
without disturbing the remainder of 
the shop. 

An illustration of this feature re- 
cently was given when it was de- 
cided to install an electric furnace. 
All that was necessary was to 
lengthen the furnace building 60 
feet, and no other part of the shop 
was discommoded. The furnace room 
now contains two 2-toii side-blow con- 
verters and two cupolas for melting 
the converter charge. Only one of 
the cupolas With its converter is 
operated the same4*day, and as three 
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heat^ can be n^ade in an hour this 
cf^vcrtc^r has plenty of cap'acity for 
the requirements of the shop which 
is ' equippe.d for makiiigr 500 to 600 
tons of castings a month. As many 
as 30 heats have been taken off in 
JO-hoiir day. 

Few castings are made which 
pigh over 25 pounds. The general run 
castings is of light weight, intri- 
^tc design, with extremely thin see- 
ms and is mpnarily for electrical 
^ (Tachiiicry, liftpT jacks, oil well snp- 
^plies, motor ^^cks, rolling mills and 
for the lighter parts for locomotives, 
cars and railroad equipment. 

Although the coaverters have given 
satisfaction and turn out metal which 
ran into the finest castings and docs 
not crack, even though brackets are 
not used in many angles whore the 
cooling strains are excessive, the com- 
pany has decided to install a 3-ton 
heroult electric furnace. This is re- 
garded as an experiment and only 
one of the converters will be dis- 
mantled. Some new features will be 
tried on ‘the electric furnace and it is 
hoped that advantages will be ob- 
.tained. 

Carbon Contents Regular 

Metal is taken from . the convertor 
at intense heat and with groat re- 
gularity as to carbon contents. Fer- 
romanganese is added to the bath 
before it is poured from the con- 
verter. Fcrrosilicon is added in the 
ladle. Both of these alloys are used 
in the solid state. The fcrrosilicon is 
heated somewhat before the molten 
metal strikes it, by adding it to the 
ladle as soon as the metal from the 
previous heiat has been poured into 
the molds. Two ladles arc used al- 
ternately. This allows the ladl^ with 
the fcrrosilicon in it to be heated 
under a gas or oil flame after each sec- 
ond heat. The ladles are 2'ton capacity 
and the entire convwlcr charge is 
poured into one ladle which is car- 
ried on a buggy having brackets at 
each end for the trunnions of the 
ladle to rest upon. The buggy is 
pushed to the pouring station by a 
tractor on a track ^ich - is shown 
near the center in Fig. 4. 

Fig. 5 shows the ladle at the pour- 
ing-off station. When the tap ladle 
is brought to this • place the slag is 
pulled off. The first metal from the buggy 
ladle is caught in hand ladles held by the 
men who pour it. The hand ladle 
when filled is hung on the hooks 
suspended from a monorail and this 
is carried to the molding floors. After 
sonic of the metal has been poured 
from the buggy ladle it no longer is 
necessary to lift the hand ladle from 
the monorail caA*ier, but the carrier 
can be pushed near enough to the 
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^uggy ladle, to receive the luetHl from 
it. 

T his monorail extends from in front 
of the* pouring station to both of the 
molding floors. Seven men ponr olf; 
three take the metal to the one iiiold- 
ing department and four carry it to 
the other molding .sertion. When not 
pouring, the.se men help to clean 
floors. Another gang of seven men 
shake out the castings, white four 
intMi are employed to keep the ladle*; 
in condition and pour* the big ladle. 

I he molders and machine men do 
nothing but mold. All casting arc 
removed from the foundry at night. 
In the morning the men who later 
pour the metal, All dump skids with, 
about 40 per cent of the sand. These 
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skids are taken to t];ie sani^ mixer 
which IS located between the moUtiag 
floors. H?rc they arc dumped! untH 
the -pile of sand becomes too highi 
after which the skid.q are allowed to 
stand near the mixer • until needed 
'J*he akid.s arc conveyed by electric 
lift trucks of which the company uacs 
three. These trucks together' with 
the tra-nor and a few haiid-opethted 
lift trucks, supply practically all the lo- 
comotion for materials inside the shop* 
Mixer Works Continuously ’ « 
The sand 'mixer is operated contftiv- 
ally all day. Three men shovel the 9$)^ 
into a bucket which lifts on a 
ing and shoots the sand into , the 
niixer. Old sand is mixed with new * 
in the proportion of 45’ to 10 or 15 * 
depending on the work 7or which the 
sand is to be used. One part by 
volume of flrerlay and the same amount 
of flour is added to this mixture, 
together with enough water to give 
it the proper temper. Sand is drop- 
ped directly from the mixer iinto dump 
boxes which are carried to the moldhlg 
floors. This sand is used as facing 

by the inoldcrs. 

The mixer may he seen in Fig, 3. 
To the left a truck js dumping a 
load of sand and to the right another 
may be seen placing a box in positioti 
to receive a load from the mixer. 

The hopper for charging the 

^1^ mixer is raised for discharging 

load of sand. The sam# 
trucks carry refuse sand to . 
the dump on company land. 

A different system for 
handling the sand is be- 
ing tried by the com- 
pany. With the new 
$y.slem each molding 
floor is supplied 
with three rows of 
skids. Each skid 
holds six molds of 
the average sice 
which is about ,14 
X 17 inches. The 
molder Alls one row 
of skids and while 
he is ft I ling 


FIG. 6— STATION IN A LADLE CARRIED ON A BUGGY- 
FROM KEBB IT 18 CARKIBD TO TUB MOLDING FLOOBS ON MONORAILS 
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PIG. 6-^NE MOLDBR MAKER THE DRAG AND THE dTUgR THE COPfi-^ORES POR THE DRAG ARB 
BBT ON A RACK NEAR THE MOLGER— MOLDS ARB PLACED ON SKIDS 

the next row the iriolds in the first ■ \ 

row of skids are poured and the 
flasks taken off and piled near the 
tnolder’s . bench. Then when the 

molder is filling the third row of 
skids, flasks arc taken from the second 
row, and skids in the first row arc 
carried by th.e electric lift trucks to 
a portion of the floor where the sand 
and castings are dumped. The skids 
are then taken back to the molding 
floor and formed into a new line for 
receiving more molds. When the 

^and IS dumped it is tempered and put 
through a vibratory riddle placed 
over a box on a skid. The filled box 
is carried hack to the molding flodr 
aiid^ set down in close proximity to 
the molder. 

This process is illustrated in Figs. 

6 and 7. Fig. 6 shows two molder s 
working on one mold, the one making 
the cope and the other the drag. In 
front of each molder there is a pile 


of 'sand and between them ther^e is 
a box of facing sand. Cores are used 
only in the drag of this mold. The 
rack on which the cores arc brought 
from the core room may be seen 
to the 'Tight in front of the molder 
working on the drag. One line 
skids to the left has been filled 
the line to the * right is nearly 
of molds. The line in the center 
been taken away to be dumped 
will be returned the sec_, 

line of skids is flll^l^^ Fig. 7 t' 
line of skids to the iRt has been 
poured and two workmen are lifting 
the flasks from the mold. This is 
done rapidly by means of two hooks 
which hang loosely on the bar carried 
by the two men. The hooks are let 
down and fall against both sides of 
the flask engaging the lugs. The 
workmen then raise the bar with a 
jerk and the flask comes from the 


S'!** 

m 

M"' 


FIG. 8-CORES ARE BET OK A BACK BEHIND THE COREAUkBR-FRQM HERB THEY ARE BBT INTO 
DOVBLE-BND OVENS LOCATED ON THE OPPOSITE SIDE OP THE RACKS 



na T^wiinjB the uolderb abb piiXing one row or bkidb. rusKB are taken taou the 

NEXT. ROW AND TUB OTHER ROW IS aRRlED TO THE DUMPING STATION 


mold. The flasks have been taken 
from the row of skids to the right 
and piled near the molder, and the 
electric truck is ready to lift the first 
skid and carry it to tlie dumping 
floor. This method of handling the 
sand has proved so beneficial in the 
short time it ^as been tried that the 
company contemplates adopting the 
system throughout the entiie shop. 

For a number of years a study has 
been made to determine the method of 
molding best suited to the demands 
of the shop, and it was finally decided 
that it would be advantageous to 
adopt the plain jar-ram molding ma- 
chine for all machine work. The 
major advantage of this method which 
appealed to the company is the ease 
with which the machine may be 
changed from one patem to another* 
This is important to /he Fort Pitt epni- 
pany because many of their cuatomers 
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hav^ short run orders which they. end 
mih their repetition work. Again, the 
company receives orders for a large 
number of castings which call for 
only a few a day. In such cases, 
with the jar-ram method it is no 
^rguble to change from one pattern 
another. An illustration of a job 
ping worked undep these conditions 
that of a water scoop for a loco- 
hotive. Fig. 1. A large number of 
l^ese castings^j^ on order, but de- 
very of onl^^RiT a day is required. 
^For this redWn. in order not to stock 
them, not more than four are made 
each day. 

Jobs Easily Changed 

In making these water scoops the 
pattern and flask are clamped to the 
machine and four drags are rammed. 
The lower portion of the core is made 
of dry sand, but the larger portion 
is made on the same machine as the 
mold. The core box is placed on the 
machine and jolted. Then the dry, 
core is placed on top of the green, 
sand section. This is covered with 
a form, as illustrated in Fig. 9. Alter 
the form and the core box are hooked 
together they are rolled over and thi 
core box is lifted off. Then the cofe' 
is raised by three hooks attached to 
a Y-shaped carrier as shown in Fig. 
10, and lowered into position in the 
drag. The molds are finished by at- 
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One of the most complicated and 
delicate castings which the company 
has to make is the wheel for an elec*- 
trie baggage truck with the blank gear 
cast inside. The casting with portions 
of the mold and cores is illustrated in 
Fig. 12. The mold is rammed on a 
jar-ram machine and a boy makes the 


make the mold. The ogo it m *aeeti ^0 

and forms the upper 

rim of the wheel, 

at B, The other dry-sand corii 

a tenter core forgsing 

casting is poured from iwo bonl‘ ^ 

cut in diagonaUy opposite 

the mold. No brackets are .iHrijML, 


no. la-TiiB imv-sAND vast op the ooim 

SUPl'OKTS IT AS IT IS BET INTO TUB MOLD 


no. S-a OBBBN-aAND OOKR 18 JABBED ON A A P I 

TOP-APm A POBM IS PLACED OVEN THE ' ~ 1 OBp^ 


fiAlP ON 


tadiing the cope pattern and flask 
to the jarring machine and jarring 
four copes. Although Ae.^casting as 
ilH^n in . FigL i| has .vety thin walls 
to which ate attached heavy lugs, no 
partkular diflicutty has been exper- 
ienced in makiiigt them free from all 
shrinkage spots without use of chillers. 


bod^ icpreA fo the ^ox shown to the 
m'iarred" And' the endr 


pic^ A. 

core^lS 'lifted' by a 
'tHfe stbot. 
Two 

of tbem^fi^y be seeu in position in the 
drag. Two other cores are used to 


One feature about the casting meth-' 
ods used by the Fort Pitt company 
is that few if any brackets are used 
Even the driving cellar castings shown 
ill Fig. 2 or the baggage truck wheel 
casting, just described have no brack- 
ets, although they are thin sectioned 
ca.stiivgs with sharp angles. 

Company Trains Its Holders ~- 

The success of this company in han- 
dling difficult castings in a great mMa- 
qre is due to the high grade men em- 
ployed. Practically all the ihoMere 
employed, in face all but two» have ^ 
Ceived their training in the cocqpaaj^S 
own foundry. 

It is possible for the compaoy jl^ 
train its own moldcra vbecai|pe':^f^ 
largest percentage of 
made on jar-ram machines of itirKtett 
46 are installed, ringing in 
those with a 24 x 3(>-tnch plilm 
the larger ones with a 3 * 
plate. Fractically no sldll is 
In rmmfng tnolde on this .type\^* 
chbie, but confddlenjtbie experi^Ov b 
necesary befo^f, the nqw 
comes eIBciefit In drawing 
terns. * What little work Is done by 
hand molding is segregated in two 
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FIG. 11— PASTR IS API'LIKD TO Tllh €4)KH BY i>KKSSING T1IR CORF ON A PBKPORATBD VT^OAT 

Sn*iMlttTKl> IN TIIK PASTE 


the -core room. When the coremaker 
finishes a plate of cores he places thj* 
plaite on a rack behind him. This 
may be si*en in Fig. 8. The cores arc 
pul into four doublc-cnd ovens from 
these racks. As may be noted in Fig. 
8. the ovens are directly in front of (he 
racks. Drying Stands on the opposi 
side of the ovens •receive the cores 
they are taken out. The cores arc ca 
ried on the racks or on wood cradle^ 
to n bench where tli^^rc pasted, 
ingenious scheme h^ S^c en devisei 
for pasting the cores. /Pliquid paste 
made of glutrin thickened with flour 
i-. mixed in a box. I'hen a wood 
float, as illustrated in Fig. 11, is laid 
on the liquid paste. This float has 
perforations and, when the core is 
pressed gently on the float, paste comes 
through the holes in the float and 
‘‘licks to the core as may be noted. 
I'acli ditferent style core has a special 


seperate portions of the shop. In the 
one the bench work is assigned and 
the other is devoted to floor work. 
However, a total of only 10 per cent 
of ;thc molding area is given to hand 
molding. A committee decides where 
all molds should be gated and gate 
and riser sticks are supplied to the 
niolder with the pa! tern so that nothing 
is left for him to detcrniiiic. 

Another feature about the molding 
practice is that all molds are made 
jii green sand. The company has 
found that it can make its own flasks 
which will weigh little more than flasks 
made from rolled stock. 'I'hese cast- 
.steeh flasks have I'^-inch sides and are 
extremely long-lived, some of them 
having been in use for 15 years. 

The core room is equipped with two 
jar-ram machines and .seven roll-over 
niachine.s. A row of roll-over ma- 
chines Is located along one wall of 



13* TWO OOUKMAKEBK WORK ON ONE JAH-KAM 'MACHINI';— THE ONE JARS TUB CORE AND 
THE OTHER FINISHER IT— TWO OR THREE BOXES ARE USED 


float. After the cores are pasted they 
again are placed in drying ovens for 
an hour. 

Certain classes of cores are better 
adapted to the jar-ram mchinc than 
to the roll-over machine and special 
arrangements have been made for the 
operation of Aese machines. Fig. 
13 illustrates the method of operation 
on one of the jar-ram machines. The 
operaitor on the far side of the table 
Alls the box with sand after placing 
any stiffening wires which are neces- 
sary. Then after jarring the box he 
pushes it acros.s the table to the second 
operator who puts on a p>late, turns 
the core box, and withdraws the box 
leaving the core on the plate. The 
plate is then set on a rack standing 
near. When- the rack is full, it is 
placed in the drying oven with a Uft 
truck. This oven be seen to (he 
WO. IS-TME OBAH WHEEL FOR AN ELECTRIC TRUCK IS MADE WITH GREEN SAND BODY CORES ^*8- 13, With a rack of COrcs 
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Fid. 15--TW0 CABS ABB USED WITH THE ANNBAUNC OVEN— WHILE ONE CAB IS IN THE OVEN. 
CASTINGS ARK IJNIiOADKD AND LOADKD ON TUB OTHER CAR 
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in front of it. Besides this rack oven 
th^c arc four other similar ovens, 
the four ovens previously mentioned, 
and one cabinet revolving table oven 
in the core department. These ovens 
are all arranged to burn either oil, 
s*or coke. The flexibility of the 
jmethod for making cores is shown 
this illustration \^hcre the corc- 
.cr has just passed a shallow box 
OSS the table and is starting to 
a deep bo||||BVViith this machine 
iifTereut coreflRild be made every 
ime, but the ^mial custom is to run 
two or three diflfcreiit boxes in turn 
until the required number of cores arc 
made from any one box when a dif- 
ferent box is substituted. 

The core room, as may be noted 
in Fig. 4, is located at one end of one 
of the molding bays. Cores are taken 
from here to the molding floors on 
rackf either by electric or by hand- 
lift truck.s. This is easily done as a 
system of concrete aisles have been 
laid all through the buildings. * The 
proximity of the molding floors to 
the finishing department affords ready 
access to the grinders of which there 
ajc 12 of the swinging type and 8 
double stands. All of these are di- 
rect connected to individual motors. 
The tiiii.shing room also* contains a 
full complement of sandblast equip- 
ment. There arc two revolving table 
rooms 8x8x8 feet together with 
one cabinet of the revolving type and 
two 40 X 50 sandblast tumbling bar- 
rels. One of the latter Is rigged so 
that it will automatically drop its 
load of castings into a truck placed 
beneath it. 

Provision is made for welding cast- 
ings when necessary either by elec- 
tric or oxyacctylene welders. The 
electric welder is employed where trficrc 
is much metal to be built up and the 
gas welder is used for deep thin holes. 


The ca.^tings to be welded arc placed 
on one side of a table which revolves 
on roller beamings and has a sheet 
iron shield aeVoss the center of it. 
The table is then turned 180 degrees 
and the shield pi^tects the workni:>n 
who i.s placing the castings on the 
table while the welder is working on 
the other .side. Welded castings arc 
always annealed after welding. 

'file greater percentage of castings 
are annealed in a car type furnace 
shown in Fig. 15. This furnace is 
coal-fired through two doors on the 
side opposite to the one shown in the 
illustration. Four thermo-couples arc 
used to determine the temperature 
of the oven. Two of them arc placed 
near each end at the top and two 
extend through the side opposite the 
firing doors. These are .attached to 
a recording instrument. A selective 
switch also connects any one to an 


indicating instrument. Casttings arc 
piled carefully on one of the two cars. 
When it is desired to iplace the cast- 
ings in the oven the doors are opened 
and the two cars arc moved, the one 
out of the oven and the other into 
the oven by a continuous wire rope 
operated by an electric windi. The 
furnace holds approximately 4^/i‘ tons 
and the ca.stings are heated 5 hours 

011 the average. After that they are 
left to cool in the oven from 8 

12 hours. * 

In .idflitioii to the car- type oven two 
mtifllc ovens are employed. Tly^se 
ovens were used for all annealing, 
but .'since the car-type oven has been 
installed, they arc used only for an- 
ncaliiig the most intricate castings 
which require special care in packing. 
The main advantage in the caMype 
oven i.v . that it is easier to load and 
uiiloac!. and that it can be operated 
almost cotiiiniialiy. 

One of the difficttltie.H which so fre- 
quently exists in the cleaning depart- 
ments of steel foundries is to handle 
the work systematically and in 
order in which it was produced in thd 
casting department. The Fort Pitt 
company has to a great extent over- 
come thw difliculty by an arrange- 
ment of skids, handled by electric 
lift trucks. Reference to Fig. 14 nvilf 
show the general use of these skids 
as applied to the grinding department. 
A skid full of castings to be ground 
is placed behind a grinding machinej^ 
and an empty skid is sto^ aside of it. 
The •workman take^ the casting front 
one skid, and after it is ground, place* 
it on the other. The same sysjtem is 
applied in every other operatU^ in 
the finishing department. By this 
method, no castings are ^aced on the 
floor at any stdge of the operation. 



m 14-42/umNQB ARB BROIKHIt TO TUB GRINDERS bN SKIDS BT AN BLBCTRTC UFT TRUCK— 
SOUS SKIDS HAVB WOOD BVNNBRS WHiUS OVIBRS HAVE BLNNBRS MADE OF CAST STEEL 
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Resume .Operations in 
Indiana Foundry 

Operation of the Huntington Steel 
Foundry Co., Huntington, Ind., will 
be resumed •immediately by a new 
and refinanced company which has ac- 
quired the property. William H. 
Armstrong, mayor of Racine, Wis., 
wht> president of the reorganized 
company, has had a wide manufac- 
turing experience. For seven years he 
was secretary and itreasurcr of the 
X^itchcll Motors Co., and now is presi* 
dent of the Armstrong Foundry Co.; 
president of the Splitex Radiator Co., 
and vice president of the American 
National bank, all of Racine. £. T. 
*relton of Chicago, the new vice presi- 
dent of the fTuntington Steel Foundry 
Co., has had over 20 years in steel 
casting manufacture. He was asso- 
ciated with the National Steel Found- 
ries, Milwaukee, for a number of 
years, and was then goi'cral manager 
of the Felton Steel Co., that city, 
which company still bears his name. 
Recently, however, he has been identi- 
fied as consulting engineer with Frank 
D. Chase, fne,, Chicago. N. T. Silver, 
Racine, is secretary and Leo Cohen, 
Chicago, is treasurer. The new com- 
pany will speeiali.Te on electric steel 
castings, operating a jobbing plant 
and will discontinue the production 
of gray iron castings. 

Withdraws from Castings 
Company 

■j'he /Vincricati Metatiurgiral Corp., 
Philadelphia, announces that its hold- 
ings in the Philadelphia Electric Steel 
Castings Co., Philadelphia, have been 
sold to the recent purchaser of that 
company, and the Metallurgical cor- 
poration has withdrawn from the 
company, both in connection with the 
finance and as to service of its 
officials. 

West Point Foundry Elects 
Officers 

At a recent meeting of the stock- 
holders of the West Point Foundry 
Co., West Point, Montgomery county. 
Pa., the following officers were 
elected: President and secretary, Her- 
bert. L. James, vice president, Llewel- 
lyn M. James; treasurer and manager, 
Samuel B. Strauss. These men have 
J^ad many years of practical shop and 
foundry experience. Herbert L. James 
was connectfd with the Crane Iron 
Works, Catasauqua. Pa., for fourteen 
years pianufacturing gray iron basic 
and low ‘ phosphorus pig iron. For 
the i^st 15 years he has beeo man- 
aging machitj^ shops and foundries 


making light and heavy ^ castings in 
green sand, dry sand andl'loam^ Llew- 
ellyn M. James also has had an ex- 
tensive experience in the same line. 
During the war he served as super- 
intendent of production on marine en- 
gines for the United States shipping 
hoard. Samuel B. Strauss has had 
20 years' experience as molder and 
superintendent of foundries in the 
vicinity of Norristown, Pa. 

I'he main foundry builcKng meas- 
ures 40 X 150 feet, or 6000 square feet 
of molding space. The cupola capacity 
is 30 tons a day. The cleaning room 
and core ovens are almost finished and 
it is expected that production will 
commerce shortly. The company claims 
to have contracts and work in sight 
for the next three years. 

Forehearths Not Often 
Installed 

By H..IL Dilhr 

Question: We should like to know 
if many foundries use forehearths on 
their cupolas and what; are the ad- 
vantages of such hearths. • 

Answer: Few foundries in this coun- 
try use forehcarths with* their cupolas, 
but it was almost the universal custom 
in Europe to use them. In more recent 
years many of the new installations in 
Europe do not include them. The ad- 
vantages claimed for forehearths are 
the retention of heat in the metal longer 
than if the metal is held in the cupola 
or ill a mixing ladle. It also is claimed 
that less sulphur is taken up by the iron 
when the forchearth is used. The fore- 
hearth is simply a covered vessel for 
holding the iron with a hole for tap- 
ping the metal and another for tapping 
the slag. It is directly connected to the 
cupola so that the metal may run into 
it as soon as it is melted. When the 
metal is in the forehcarth it is not sub- 
jected to the action of the cold air from 
the blast which would !Rrike it were 
the metal keld in the cupola; neither 
does it lay against the coke bed, and 
so it may absorb less sulphur. Just 
how much advantage is gained in these 
respects has never been measured. On 
the other hand, the expense of keeping 
up the iiAg of the forehearth is a 
detriment, and it is not as flexible as a 
ladle whieh may be removed easily when 
desired. 

Establish Alloy Foundry 

An aloBiinum luitl lomM foubdiy 
ha» jnat bben eatablMd4- bt 2157 Blue 
Island areni^e, iiibiet ^(t 

name tbe Natlmal A 

Fomdry. by ViObr ' S. and 

‘Ftnbk'T, Imlu; .. |«Minc' b 
non ferrous alloys Will be produced. 
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Water Causes Explosion 

In a recent accident the top of a 
steel furnace was ’ blown off when a 
charging box of scrap, containing some 
water, was dumped into the furnace. 
This charging box was loaded out 
doors and a considerable amount 
snow had collected on the scrap. wi 
brought in doors the snow melted 
the water collected in the bottom 1 
the box. It is of course evident tj 
had drain holes befcV'*)rovidcd in 
bottom of this would hal 

held no water and the explosion wouldT 
not have occurred. 

Selling Agency Secured 

The 15. & R. Mfg. Co.. Indianapolis, 
manufacturer of molding machines 
has entered into an arrangcmetiit with 
the American Molding Machine Co., 
whereby the latter company attends 
to the selling end of the business. 
The two companies continue as before 
entirefy independent entities each op- 
erating its own manuhicturing plant; 
but with the American Molding Ma- 
chine Co., attending to all the sales. 

All Ready for Columbus 
Convention 

(Concluded from page 716) 

Co. also has a foundry in Columbus. 

An interesting and rather unusual 
foundry is that operated by M. C. 
Lilley & Co., which manufactures 
lodge and society regalia. This firm 
produces its own small nohferrous 
castings w^hich enter into the orna- 
mentation of its uniforms. In addi- 
tion to this foundry, several brass 
shops supplying, machinery castings 
and 'plumbers goods arc in operation. 
These include the Atlas Brass 
Foundry, the Columbus Brass Co., 
the Buckeye Pump Sc Affg. Co., the 
Ohio Pump Sc Brass Co. and 'the 
Hocking Valley Railway Co. foundry. 
The Seagrave Co., builder of jS^^e 
apparatus, has a brass foundry of 
its own, ^ 

Ohio State finiversity maintains an 
interesting shop where its engibeering 
students are instructed In eleUientary 
foundry practice in connectibn with 
their course in shop pract^e. Pat* 
ternmaking, similarly is taoght in 
the woodworking shops qf 
verslty* 

The name of tiM VglW ^ 

Pittings hod Petrcdl 

hgs 

the Detroit .^^faqs fk 
This 

combined nhmc until the present time. 



English Foundry Makes Rail 

Quantity Production Metkoda Are Employed in Tkie BritieK $li«p<-MoU« ' 
Are Made on RoU-Over, Strippinrf-Plate Maekinea of Special 
Deaiifn Cupolaa Melt Continuoualy 


BY H. COLE ESTEP 


AIL chairs jyje vir- 
tually 4Bmown 
in 

States. In Great Britain, 
however, they arc re- 
quired in such large 
quantities that a num< 
her of gray-iron found- 
ries have been designed 
and built to deal almost 
exclusively with this 
specialized commodity. 
These shops are equip- 
ped with all of the 
facilities usually found 
in modern manufactur- 
ing foundries. Molding 
m a c h i n<^s, mechanical 
sand-handling apparatus, 
tnold conveyers, pouring 
devices, etc., arc exten- 



ducers of rafl chain 
in th^ United 
dom, one of the nOit 
prominent and largest'^ 
Smith-Patterson & Co«; 
Ltd., Blaydoii-on-TyAea 
near NeWcasUCr £ng» 
land. Uqder the 
rection of^. O. Phtter* 
son. works manager^ 
this company reeentiy 
has placed in operation 
a new rail-chair foundry 
dknbodying a nuihber of 
unusual and interesting 
features which it is 
the purpose • of this 
article to describe. But 
before taking up the 
details of the ^ new 
Smith-Patterson found- 


sivcly employed. The Klfi. i-toe ' CttAlRED METALS" OF KlPLlNfi—SKCTiON OF A BRITISH RAILWAY LINK O', it is perhaps advis- 


rail chairs and kindred 
products are turned out 


RIIOVVINO HOW RAIL (UIAIUS ARE USKU 


able to presc^nt a few 
facts regarding the rait- 


on a quantity basis under conditions cal- tered, therefore, possess many fca- chair industry in Great Britain as a 

culatcd to produce the greatest ton- turcs worthy of study by American whole inasmuch as it has no counter* rji 
nage at the lowest possible cost. The and other foundrymen itltcrestcd in part in the United States. * . 

equipment used and problems encoun- mass production, even though they The rail-chair business has grown 
•nx .uthor, H rolo i. E«n.p«.n m.,n. "«* of a fundamental dlf- 


M^r, Tiik Koii^Duy. 


of castings. Among the several pro- ference in the construction of rail^Mld 








m. >-4unBAi. view achw tm hid or iui-ount rouNrat oHoiroia pacincmund okites and moldino MA^tono 
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KK;. 3 -ONK of tub (SANMjWAYS KIinwiN'U TKAIN OF MOLFifl URADY FOR POURING. WITH SAM) 
( itUTK ANIi MOhUKUS’ STATl'IN IN RAUKGUOUNU 


tracks in the United States and the 
liritish Isles. American railroad.s use 
fiat-holtom rails which are spiked di- 
rectly to the’ tics, or sleepers, as they 
are called abroad. liritish and most 
European lailroads use hulMieadcd or 
double-headed rails which rest on spe- 
cially designed cast-iron chairs that 
are .in turn spiked to the ties. The 
bottom of the rail is rai^sed about 
inches above the tie. .\ section of a 
British railway line showing how the 
rail chairs are used is shown in Tig. 
1. A plan and elevation of a 50-pound 
chair showing the rail ami wotMlcn 
wedge in place are presenttcl in l^ig. 7. 
This ‘form of track construction of 
course is considerably more expensive 
than that employed in the United 
States, but it is said to have the three- 
fold advantage of holding the track 
securely to gage, protecting the lies 
from wear, and making it possible to 
use a less number of ties. On mo.st 
English railways the ties arc spaced 
on 31 -inch centers. Some idea of the 
size and importance of the British 
rail-chair industry may be gathered 
from the fact that since, according 
to the latest figures, there are .S5.261 
miles of track in Great Britain, there 
must be about 226,000,000 rail chairs 
in * use. They have a limited life, 
about 20 ycar.s,*and. therefore, the re- 
placement demand alone is heavy and 
^continuous. 

The chairs are made of a good grade 
of gray iron. 'Fliey are of various 
weights to fit the different weights of 
rail. Most of those now being made 
wei{(i:i about 50 pounds each. They 
are about 1 foot 3 inches long*and 7l/jt 
inches wide^ on the base, which is 


1 % inches thick. Their usually arc 
provided with four spike lK)Ies which 
taper from IJ'S inches in diameter at 
the top to 1 5/32 inches 'at the bottom. 
As w'ill be described in detail later, 
these hole.s arc made with green-sand 
core'? As shown in Fig. 7, the lip 
again.st which the tail sets has a back 
draft, which makes it necessary to pro- 
vide the pattern with a loose piece. 
Another loo.se piece is necessary to 
form the horn lip which holds the 
w'oodeii wedge in place. The molds 
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ar.^ made on rollover pattern-drawing 
machines, and as Fig. 3 and subsequent 
illustrations indicate, the job is not 
quite so simple as first appearances 
might indicate. The castings must 
have a good fiiiish, be sound and 
strong, and meet certain tests ^re 
.scribed by the railway companies. 

Smith-Patter.sort & Co. also m 
brake shoes in their rail-chair fou 
ry. The brakc'shoe castings wei 
from 21 to 56 poi each and 
molded three in a ik. using i 
same general equipmenr and method 
as that employed for rail chairs. Of 
course in the case of brake shoes, 
provision must be made for setting 
the dry-sand cores. In addition to 
the foregoing, special rail-chairs are 
made for switches and turnouts, to- 
gether with car journal-hoxes, buff- 
ers, permanent way, and miscellaneous 
railway castings. In their jobfling 
foundries, Smith- I’alierson & Co. al.so 
make turbine casings and a large num- 
ber of other gray-iron castings of 
various sorts. The firm employs 400 
men and has a capacity of about 750 
tons of castings a week. The business 
was established in 1865. The plant 
was moved to its present location in 
1872; about 10 acres of ground are 
occupied at prc.sent. But it is mainly 
with rail-chair production that this ar- 
ticle is concerned. 

The new rail-chair foundry employs 
about 50 men. It is housed in a spe- 
cially designed building. 117 feet long 
and 102 feet wide. A general plan 
and elevation of this structure is shown 
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in Fig. 9. As this illustration indi- 
cates, the molding room, which is sur- 
mounted by a saw-tooth roof, is di- 
vided into six longitudinal bays each 
17 feet wide and 92 feet long. A 
cross bay 25 feet wide adjoins one 
of the molding floor and covers 
ends of the longitudinal bays. This 
is-bay is provided with a 3-ton 
^eling crane which runs out into the 
•d to facilitate the delivery of fin- 
'“d castings. jjiy^he building is a 
l-frame stn^mre, the eaves being 
feet from the ground over the 
molding floor. The eaves over the 
cross bay at the end of the shop 
arc 29j4 feet from the ground. A 
cement tile roof is provided, and the 
saw-tooth construction gives ample 
light, without shadows, throughout 
the foundry. 

Charying Vloor in the Open 

The cupola furnaces, two in number, 
are placed at one end of the molding 
room, just outside the building, as 
shown in Fig. 9. According to 
Knglish custom, and owing to the 
mild climate, the cupolas and charging 
floor arc practically in the open air 
A leanto at one side of the main 
building houses the small-core room 
and sand-mixing room. The former is 
equipped with three core ovens for 
baking the small brake-shoe cores. 

Each of the 17-foot bays in the 
molding room is served by an over- 
head trolley rail, which connects with 
a cross trolley extending the full 
width of the shop in front of the 


cupolas. The* layout of the trolley 
tracks is clearly shown in Fig. This 
arrangement is used for dislrihuling 
the hot metal to* the various floo.s. 

The plant is operated on the con- 
tinuous melting system. In general, 
the method of operation is similar to 
that of American foundries of the con- 
tinuous type. The work of prei)ariiig 
the sand, molding, melting, pouring, 
shaking out and cleaning is p ‘rformed 
by separate gangs of men who con- 
fine them.selvcs strictly to their own 


task.s. The molders work continuously 
throughout the day. and the opera- 
tions of casting, shaking out, cleaning, 
etc., proceed .simultaneoirsly. 

To accomplish this, each of the six 
hays into which the foundry is divided 
i.s operated a.s a unit. The rail chairs 
and brake shoes arc molded in simple 
two-part flasks each containing three < 
ca.stings. The drags are molded on 
the machines previously mentioned, 
each of the six bays being equipped 
with a machine. Ihe copes. s4m- 
])le ramming stands arc located near 
the molding machines, at the end of 
each floor nearest the cupolas. Each 
molding floor is supplied with facing 
sand by a hopper filled from overhead. 
Hot sand returned from the shake-out 
floors is used for back filling the 
molds. In addition, a small quantity 
of specially milled sand is provided 
for ramming around the rail seats and 
gullets, at Ihc points marked fi in Fig. 7. 

hfrcItanicaJ Handling Methods 

It is inconsistent with the condition^ 
of contiiiuou.s operation to set the molds 
out on the floor and pour them all at 
the end of the day in the ordinary 
manner. Some mechanical method of 
handling them must be provided to keep 
the molding, pouring and shakcf-out 
gangs constantly employed, thus securing 
a maximum of tonnage from a minimum 
of floor space and men. This principlf 
--the mechanical handling tof the molds 
—forms the heart *of any continuous 
foundry system. At the Smith-Patter- 
son foundry, unique means, embodying 
interesting features, are employed for 
performing this essential part in operat- 
ing a shop under the conifnuous system. 



FIG. 5^- FRONT VIEW OF MOLDING M.ACU1NE SHOWING PATTERN PLATE AND SIOI.I) TRACK 




730 . • • 

• 

As the inold^ are made one by one 
they are placed on small low four-wheel 
platform trucks. The drag-molds are 
rolled over directly onto these trucks by 
the molding machines. These machines 
are located, A previously mentioned, at 
the extreme end of the molding bay. 
alongside the facing-sand chutes, as 
shown in Figs. 2 and 9. The mold- 
trucks travel straight down the floor 
to the other end of the bay, passing the 
cope and pouring stations enroute, and 
terminating at the shake-out station 
which is located in the cross-bay under 
the traveling crane. The mold-trucks 
usually are handled in groups of eight, 
this being the number cast from a sin- 
. gle ladlefiil of iron. The trucks do> 
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This operation is shown more in detail in 
Fig. 6. Further in the background of 
Fig. 3, at C may be seetf the facing 
sand chute and drag molding niachine. 
Back of the sand chute, the outlines of 
one of the cupolas is visible. A detail 
view of the drag-molding station, from 
which the mold trucks start on their 
journey, is presented in Fig. 11. Fig. 2 
is a view across the shop showing the 
six molding stations and facing-sand 
hoppers in their respective parallel bays. 

As previously suggested each unit 
is operated on the straight-line principle. 
After the molds are poured, as shown 
in Fig. 3, the copes are removed, while 
the castings are still red hot, and re- 
turned by hand to the cope-ramming 
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sand and storage facilities must be pro* 
vided so the spent sand has time, to 
cool and season before it is used again. 
If the sand arrives at the molder’s sta- 
tion warm and “green,” trouble usually 
ensues, and for this reason ' efforts to 
save cost in sand-handling syate; 
through cutting down storage space 
reducing the volhme of sand to be < 
with generally have proved abo: 
Some of the most successful Amerii 
systems are those A^h have 
designed that the iMe sand is 
used more than once sT day. This 
necessary because in practically all con- 
tinuous foundries in the United States, 
for the sake of simplicity, only one kind 
of sand is used throughout the plant. 



nu. 7-ri..\N kl.KVATlO.N (U’ A TM'I(’\L KNdLISlI CIIAIU KAII. FKJ S - THE !>BI.1VKKY CU.ANK RUNS OUT INTO THE YARD FOR CONVENIENCE 

IN IIANDUNC! AND SlIllTlXC CaSTINOS 


not run on tracks but on the floor, each 
bay being provided with a paved gang- 
way. The trucks are light and arc 
hauled around entirely by hand. To 
guide the trains in a straight line, one 
side of each gangway is guarded by a 
guard rail set on edge in the floor as 
shown at F in Figs, 3 and 6. This acts 
as a flange or rail against which the 
mold-trucks are lined-up for pouring. 
The hot metal is brought to each floor 
at appropriate intervals in trolley ladles 
running on the monorail system. 

The entire operation is shown clearly 
• in Fig. 3, in which a train of molds 
may be seen ready for casting, the 
pouring ladli being in position in front 
of the first truck. In the middle dis- 
tance, to the right of the man silting 
on the sand heap, is the station where 
the topes are rammed and set. in posi- 
tion on the ^ags as the trucks go past. 


station where the sand is shaken out. 
The mold-trucks then are hauled onto 
the end of the floor where the castings 
are removed for cleaning under the 
traveling crane. After the castings are 
shaken out, the trucks, with the drag 
flasks and spent sand, are hauled back 
to the molding machine. Here the sand 
is shaket^out of the drags, and the 
trucks and flasks arc then ready to 
start out on a new journey to the 
delivery end of the floor. 

How the Sand is Prepared 

From some standpoints, the sand-han- 
dling problem is one of the most difficult 
to solve in continuous foundry operation. 
If the whole body of sand is handled 
and constantly retreated, not only must 
apparatus be provided for dealing with 
a large tonnage per* hour, but experi- 
ence has demonstrated that sufficient 


The whole body of sand is treated and 
tempered as a unit ; it may be said, 
therefore, that all of it is of facing- 
sand quality. The sand in each flask 
is uniform throughout. 

At the Smith- Patterson rail-chair 
foundry, a sittcessful compromise solu- 
tion has been arrived at by using three 
kinds of sand, as previously mentioned. 
The cost of the sand-handling plant is 
thus greatly reduced, since provision has 
to be mads for handling and treating 
mechanically only a small proportion of 
the total volume of sand used every 
day. In fact the sand-handling plant 
deals only with the faemg sand. In 
addition, a small quantity of sand is 
given a double milling; and used to form 
the rail seats and gullets of the chairs, 
as has been described. For, back-filling, 
that is for 90 per cent of the ^ sand 
in each flask, black hot sand is used 
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over *and over again with perfectly sat- 
isfactory results to the Sinith-Patterson 
organization. 

The sand preparing plant is shown in 
Fig. 10. It consists simply of a pan 
niullcr of tl»c usual lytie in which the 
sand is milled, a mechanically operated 
oscillating shaker, and a bucket elevator 
in which the prepared facing is hoisted 
t<1 the distributing gallery which runs 
across the shop as shown in Fig. 2. 'I'lic 
sand is shoveled from the inullcr into 
the sifter, from which it drops by gravity 
Jnto the boot of the lyu'ket elevator. 
At one end of the distributing gallery 
is a hopi»er into winch the bucket ele- 
vator discharges. From this hopper, the 
sand is let out by an attendant into a 
light buggy which is utilized to keep 
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Loam.’* This is one of the most *celc* 
brated foundry sands in ' Europe. For 
the extra-milled rail-seat facing about a 
(|uarter of new sand h employed. 

The machines on which the drags are 
molded arc of a special design invented 
and developed by the executives of 
Smith- Patterson & Co. They are of 
the roll-over, .stripping-plate type. Metal 
patterns, which arc very carefully and 
aceurately made, are employed. The 
luolds arc rammed hy hand and rolled- 
fiver in the same manner. But for the 
ndl-ovcr operation a balance-weight i.s 
provided. The general arrangement of 
the molding machine i.s .shown in F^igs. 
4 and S ; the latter also shows the con- 
.st ruction of the mold-truck clearly. It 
consists simply of a steel plate platform 
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pUtforms of the carrying trucks, which 
serve as bottom boards, being 2 feet 
5 inches by 14 inches. The molds* arc 
poured through one runner leading to 
two gates, each of which feeds the 
center casting and one of the end cast- 
ings. The gating is clearly shown 
the pattern-board and in the molf; 

Fig. 5. The spike holes in the pat 
which form the grccn-sand cores 
ously mentioned, are brass bushef] 
avoid corrosion, fact the pa 
are thoroughly hifl|^d in every 
ticular. In Fig. 5, tiM^tc is showi? 

(/ and the loose pieces on the pattern 
at P, 

After fitting tlie flask to the roll-over 
board, there are 12 operations in mold- 
ing the drag, as follows: 



Fp. n: ci.xr.iaL vii;\\ o: s.\si) Mixi.Nn ui i'.xmtmknt fkj. u^-one of the uRAn mouuno siato.ns siIowinu moluinc. machixe anm) 

SA.ND liOM'Ei: 


the molders* hoppers filled. The latter 
extend from the distributing gallery to 
the floor, and are about 12 feet in 
height with a 24-inch cross-section at the 
bottom and a 24 x 38-incli section at 
the top. These hoppers arc made of 
wood, with cast-iron bottoms set on 
cast legs. Each molding bay is pro- 
vided with a facing-sand hopper as 
previously explained, and as shown in 
Fig.s. 2 and 9. The small quantities of 
extra-milled sand used for facing the 
rail-seats and gullets are handled in 
barrows. 

The ordinary facing sand consists 
of a mixture of about 10 per cent new 
sand and 90 per cent old sand, with 
appropriated quantities of ground sea coal. 
Neither clay nor sharp sand need be 
added, since the new sand used has the 
proper characteristics and binding quali- 
tiei. It comes from the Thames rivet, 
near London, and is known as **Erith 


mounted on four 6-inch wheels which 
arc held onto fixed axles by cotter 
.pins. Twenty sct.s of flasks and trucks 
;%re provided for each floor. 

Fig. 4 shows the flask rolled over, 
with the machine in position just prior 
to drawing the pattern. The stripping 
plate is manipulated by a simple lever 
and toggle arrangement. The green- 
sand cotts which form the spike holes 
are hela in place by stopper rods while 
the pattern is being stripped out of 
the sand. The method of bolting the 
stoppers to flat steel yoke-straps on 
the back of the roll-over plate is clearly 
shown in Fig. 4. This illustration also 
shows the chains connecting with the 
counterweight. 

The drag flasks are made of heavy 
cast jron. They are tapered to save 
sand, and are 2 feet 5 inches long by 
19^^ inches wide on top and 2 feet 3 
inches by 12 inches on the 'bottom, the 


1. — Spread milled .sand on rail-seat 

and gullet by hand and tuck. 

2. — Shovel one shovelful of facing 

sand. 

3. — Fill flask with black (hot) 

sand, 

4. — Ram around pattern and con- 

tinue to fill flask with black 
sand. 

5. — Cross •ram. 

6. — Butt ram. 

7. — Strike-off with handle of ram- 

mer. 

8. — Vent mold with venting wire. 

9. — Roll-over flask. 

10. — Draw pattern. 

11. —Draw loose pieces and replace 

them on pattern. 

12. — Haul truck with completed 

drag mold away. 

The flask-pins, as shown in Fig. 4, are 
square, fitting into square notches in 
the drag. The cope is clamped by a 
narrow wedge which is driven through 
a rectangular hole in the flask pin. 
The drag is clamped in the same manner 
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for rolling-over on the machine. 

The copes, which arc also cast iron, 
are I9j/i x 29 inches in dimensums and 
3yi inches deep. Each cope is divided 
into 12 sand compartments by live cros.s 
bars and one longitudinal bar. The 
jpiJ^s arc rammed by hand on specially 
structed stands which are located 
T the molding machines. These 
Inds arc provided with smooth cast- 
'll tops equipped with notches to rc- 
e the flask ^e^s. A conical nosed 
fnmer, showiJV Fig. 6, is employed, 
his illustral^m^ show's the general ar- 
rangement of the cope-ramming station, 
including the steed plates which are set 
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molds containing 480 castings, ■ with an 
^Sfiregate weight including the gates and 
sprues, of about 26,400 pounds or nearly 
12 tons.' The castings each weigh ahoui 
50 pounds and the gates, etc., about 
5 pounds. Under favorable 'circum- 
stances a single unit has turned out 26 
casts in a day, ^this beitig e(|uivalcnt to 
208 molds, or 624 castings with a nrt 
weight of 31,200 pounds. The men 
arc paid c‘n a piecework basis. 

A pouring gang is provided for each 
two molding units. Three such gangs, 
therefore, handle all of the metal tha! 
is re(iuircd. F'ach pouring gang consists 
of a castor, or ladle man, and a skim- 
ming hoy. Tlu*\ also 
are iiaid on a piece - 
rate basis. The cupol.is ’ 
have been in use fin* 


some lime hut were 


r e c e n 1 1 v reec.ndi 


by the Smith- Patterson^ company, and 
is made of cast iron lined with loam 
instead of I tree lay or bricks. The ladle 
is suspended -from a trolley as shown 
in Fig. 13, and may therefore be used 
to serve either cupola. has the usual 
hand' wheel and spur-gcar tilting mech- 
anism. The pouring ladles, which are 
hand tilted, have a capacity of about 
1680 pounds, and are also lined #rith 
loam. 

m ‘1 Tch to One Ratio 

Although ijic meliiug ratio, exclusive 
of the bed charge, is 10 to 1, the metal 
conics down very hoi, and frequently 
it is found advisable to put a half a 
dozen sprues in the bottom of the pour- 
ing ladle. This also forms- a convenient^ 
metliod of remclting the •sprues. 

Each cupola is equipped with one 
row of tuyeres made as nearly con- 



FKi. 12 A BALANiT.U ElAVATUn SERVES THK CIlAKUINfl PLATFORM KJU. IS-Tlih ri,l*0LA8 Km OPERATED CONTINUOUSLY ON ALTERNATE DAYS 


on edge in the floor to keep the heap 
of sand in place. At the left in this 
illustration is shown the arrangement 
for shaking-out the copes. Ordinary 
black sand is used in the copes, which 
arc merely flat cover ^plates. 

Six Men in a Gang 

For handling the work, each unit is 
provided witli two men for operating the 
molding machine, two 4)oys for making 
the copes and closing the molds; one 
man for hauling the mold-trucks, called 
the bogey puller; and one man for un- 
loading and wheeling out the finished 
castings. The bogey puller and his 
companion uncover the molds and shake- 
out the copes. Each molding gang, 
therefore, consists of six persons. 

An average day's work for each unit 
is 20 casts of eight molds each, or 160 


tioned and fitted with drop-bottom possible. The lower lips 

These cupolas are 54 inches in diam^e^ of the tuyeres are 2 feet 5 inches above 
inside of lining and have a melting the bottom, and a 9-inch sand bottom 
capacity of about 10 tons per hour. The is employed. The charging door is 12 
rail-chair foundry melts approximately feet 9 inches from the bottom of the 
80 tons a day — British long tons. The cupola. This is believed to be too low. 


general arrangement of the cupolas, to- 
gether with the charging flefr and bal- 
anced elevator hoist, arc shown in Figs. 
12 and 13. The cupolas are operated 


Two more cu|)olas are going to be in- 
stalled and after they arrive the charg- 
ing platform will be raised 3 feet. 

A fan blower ftirni.shes the blast 


on alternate days, and when working for the cupola at an average pressure 


supply metal to the floors continuously. 
The first metal is tapped at 7:30 a. m., 


of 20 to 21 inches of water. The 
fan is driven by a 28-horsepowcr 


and from that time until 4:45 p. m., electric motor. 


the wind is not taken off, except during 
the lunch hour. The tap hole is always 
open. 

To handle the metal, a cap-shaped re- 
ceiving ladle is employed. It is shown , 
in Fig. 13. and has a capacity of about 


Owing to existing conditions, the 
melting mixtures vary. Tht melt usually 
contains from 30 to 50 per cent scrap, 
the balance being made up with No. 4 
Cleveland pig iron which has the fol- 
lowing analysis: Silicon, 2 to 2. A per 


3360 pounds. It was designed and built cent; manganese, 0.45 cent; phos- 
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phorus, 1.5 per cent; sulphur, 0.06 per 
cent; graphitic carbon, 3 per cent; com- 
bined carbon, 0.3 per cent, h-xcept for 
the phosphorus, it is .seen. this iron would 
correspond to a No. 1 iron in the 
United Stalesi From 5 to 10 per cent 
of steel .scrap is used in the rail-chair 
mixtures. As far as possible the cupola 
design and melting practice corresponds 
to 'the practice recommended by David 
McLain, Afilwaukee, author of “Mc- 
Lain’s System.” The fuel used is Eng- 
lish by-product foundry coke. 

. A well equipped laboratory is pro- 
vided and the mixtures arc made up by 
analysis. There is laboratory control 
throughout the process. A test-har is 
, cast with every heat and subjected to a- 
transverse test. The bar is of the 
standard size, 1 x 2 inches, tested be- 
tween 3-foot centers. It must withstand 
a concentrated load of 28 Briti.sh hun- 
dredweights, or 3136 pounds. 

After the castings are taken out of 
the molds they are set down on the 
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floor and allowed to cool slowly 6ver 
night. This gives a mild annealing 
action. They are then cleaned by hand, 
the sand being simply brushed oflF. One 
man is employed for this purpose on 
each floor. The finished rail-chair and 
brake shoe castings finally are handled 
in a steel scoop by the traveling crane 
that covers the delivery end of the 
foundry. The crane runway extends 
out into the yard as shown in Fig. 9, 
where the castings cither are deposited 
directly into railroad cars for shipment, 
or arc piled up in bulk for future dis- 
position, as shown in the illustration. 

The rail-chair castings arc used around 
the Smith-Patterson foundries for vari- 
ous unique purposes. For instance, the 
hot castings are employed for drying 
ladles. They also are similarly used for 
skin-drying molds in the jobbing shop. 
In addition, they make excellent flask 
weights. 

As previously mentioned, in addition 
to the rail-chair and brake-shoe special- 
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ty shop which has been describedp Smithy- 
Patter son & Co. operate extensive job- 
bing foundries in connection with tlieir 
plant at Rlaydon-on-Tyne. These 
foundries handle general jobbing work 
up to over 20 tons in weight. Turbine 
casings for turbo-generator sets aj^e 
specialty. One of the products of 
department is a ■22-ton casting now 
ing service as part of a Parsons 
bine installed in one of the plants 
the Commonwealth ii^son Co., Chiq 
In order to be ini^j^ndent of ti 
conditions, Smith-Pattern & Co. 
operate a coasting steamship of 350 tons. 
She is 13.S feet long, 23 feet 6 inches 
beam, and 11 feet 3 inches in depth. 
This vessel was built by J. P. Rennold- 
son & Sons, Ltd., South Shields, Eng- 
land, for Smith-Patterson & Co. Orig- 
inally named the Baydonian, this little 
vessel had the di.stinction of sinking an 
enemy submarine during the war, and 
subsequently her name was changed to 
Pattersoniak. 


British Foundrymen Meet Above Border 


e ROWING sentiment among 
British foundrymen to co- 
operate more closely with 
the foundrymen of the 
United .State.s characterized the open- 
ing day’s session at the annual meet- 
ing .of Ihd Institution of British Fotitid- 
fymen held in Glasgow% Aug. 25-27. 
The members in attendance at the 
meeting voted unanimously to extend 
fraternal greetings to the Anierican 
Foundrymen's as.sociation and to offer 
best wishes for the success of the 
Columbus convention. Before the 
meeting came to a close arrangements 
had practically been completed for 
the exchange of papers between the 
lustilutioii of British Foundrymen and 
the American Foundrymen’s associ- 
ation in 1021. The hope also was 
expressed that it may be possible in 
the not distant future to arrange aI^ 
Anglo-American Foundrymen’s con- 
vention at which men from both coun- 
tries can meet and exchange views 
ill a more intimate and personal man- 
ner than is possible under ordinary 
circumstances. Members of the in- 
stitution who had visited the United 
States stated that the volume and 
scope of the American foundry industrji 
together with the processes and sys- 
tems that made such volume possible 
« could not be realized except by actual 
pre.sdnce and contact with American 
conditions. ^On the other hand they 
£6lt convinced that there were many 
commendable features about British 
foundry practice which would repay ^ 
invc,ftigation and study on the part 
of foundrjn^A from across the sea. 


The meetings fo» the presentation 
and discussion of technical papers 
were confined to two sessions held on 
Wediic.sday and Thursday mornings 
respectively, Aug. 25 and 26, at the 
Royal Technical Institute. Among the 
papers presented at the technical ses- 
sions were the following: “The Meas- 
urement of Casting Temperature in 
the Brass Foundry” by J. Arnot, G. 
& J. Weir, Ltd., Glasgow; “.Science 
in llie Workshop,” by W. H. Cathcart, 
Blacksmith gold medallist of the Brit- 
ish Iron and Steel institute, and “Fut- 
ure Research in Cast Iron,” by J. H 
Andrew, professor of metallurgy, 
Royal Technical college, Glasgow. 

The Wednesday meeting was pre- 
cceeded by a business session at which 
the election of the new president, M 
Riddell, Watson Gow & Co., Falkirk, 
Scotland, was announced. The formal 
installation of the new. secretary, W. 
G. Hollinworth, formerly secretary of 
the Society of Heating and Venti- 
lating Engineers, also was announced. 

The Glasgow branch of the in- 
stitution beaded by }, Macfarland, 
William Jacks &. Co., Glasgow, acted 
a.s host. The entertainment features 
included a civic reception by the lord 
provost and magistrates of Glasgow 
in the municipal building on Wednes- 
day afternoon, Ang. 25 and an ex- 
cursion to Loch Lomond on Friday. 
I'hursday afternoon, Aug. 26 the works 
of the Singer Mfg. Co., at Kilbowic, 
near Glasgow, w'as inspected. This 
plant is owned by a company affili- 
ated with the Singer Sewing Machine 
Co. of the United States. 


The oflicers elected for the ensuing 
term were as follows: President, 
Mathew Ridddl, Watson Gow & Co., 
Falkirk, Sco>tIand; senior vice presi- 
dent, Oliver Stubbs, J. Stubbs, Ltd., 
Openshaw, Manchester; junior vice 
president, H. L. Reason, Birmingham; 
lrea.surer, F. W. Finch (re-elected); 
secretary, William G. Hollinworth, 
London. The members of the council 
are E. H. Broughall, Coventry; J. Jew- 
son, Eastdereham; Alexander Hays, 
London, and J. Shaw, Sheffield. 

The membership of the Institute now 
totals 1603 and reflects a steady and 
constant growth. It represents prac- 
tically half the total number of found- 
ries m Great Britain and Ireland and 
the 1921 meeting will be held at Man- 
chester. 


Akron Plant Started 

Operation of the new plant of the 
Tnpliri-Rice-Qlerkin Co. was started 
recently. It is said to be one o>f the 
largest foundries in northern Ohio and 
will be able to handle 25 tons of iron 
a day. Ten months have been con- 
sumed in construction of the plant, the 
building and equipment representing 
an outlay of $150,000. It will give 
employment to ISO men, a majority 
skilled mechanics. The factory is 80 
feet wide and 360 feet long. Included 
in the equipment is a double smelter 
and a monorail system operated by 
compressed air. The .plant is elec- 
trically equipped. • 
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Tkree Main CLftraeterialica Wktek Muat ba Preaent in Gaod MoUiaff 
SknJ Ara Da^adl tba Matbodf lar Tkair 
DatcMuttaSMAMEapiamaJ 


BY HBNRY B. HANLBY AMD KBRBBRT B. 8IMOND8 


^Hn^/A.ND for foundry use pos- 
Besses ^ree characteristics, 
1 refrypRess, cohesiveness 
and porosity. .The variation 
of one or more of those properties 
adapts a sand for different classes of 
foundry work. Scattered throughout 
the United States and particularly in. 
the eastern portion, natural sands are 
found which have the propenHes ideal- 
ly suited to certain dasses of foandry 
work. 

Foundry sands may be divided un- 
der the following general headings : 
Molding sand; core sand; ilaoing sand; 
fire sand; gravel; high silica san^; and 
parting sand. 

Molding sand usually is a mixture 
quartz, feldspar and clay, having 


sand, sometimes carrying from 10 to 
35 per cent of feldspar, and containing 
little or no clay substance or other 
bonding material In its final mix- 
ture it always is an artificial sand in 
the strict sense of the word, for the 
bond is obtained through a separate 
binding material which is mixed with 
the clean sand. Such an artificial 
binder usuulbr is based upon linseed 
oil, molasses, glutr^n, gkicose, resin, 
dextrin, flout or a pitch compound. 

In addition to these a great num- 
ber of patented or trade mixtures 
have been placed on'>the market, com- 
posed of one or more of the follow- 
ing substances ; resin, soya bean oil 
fish oil, linseed oil, and mineral oil. 
The qucatio;! of binders for core sands 


High silica steel molding sand il 
pure quartz and runs from coarse to 
fine grades. It must be free from 
impurities which would cause fttSiW|- 
ity. It alwayj is artificially bonded.^ ^ 
Parting sand is a pulverised fike , 
quartz «and usually of n. fineness to'" 
•pass a 100 mesh sieve. , 

Different grades of all the vari- 
eties of sand mentioned ^re required 
for different classes of work. For ex-, < 
ample, a molding sand of fine texture, , 
smooth face and medium strong bond 
is well suited to* stove plate work^ 
whereas, for tn^ium size cylinder 
work a sand of coarse character :w^h 
a strong bond would be best ' 

It is this shading in the required pMjiF' ' 
erties of sand for different classes 6f 
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peculiar properties of holding a bond 
when tempered with a small quantity 
of water. The term molding sand 
often covers facing sand, the differ- 
ence in the two being merely one of 
refinement in the bond property. The 
facing or face surface ^nold is 

the main factor in determining sur- 
face finish of . the casijng and it fol- 
lows from this that when refinement 
of finish of M casting is essential a 
specially fine grained sand is neces- 
sary, However, some foundries have 
efiminated any distinction between 
facing and moMing sand, using a 
hoottogeneous mbctvre which is stiffi- 
ekntty fine to meet their surface re- 
qdremenis ‘ for alt pniposeSi 
Core sand nsoMly is a straighi slUcta 


18 extensive and will be treated at 
some length later. 

Fire sand usually is a coarse silica 
sand carrying, only small quantities if 
any day and feldspar. These, if pres- 
ent, are impurities, as the ideal sand 
is pure silica. Fire sand is mixed 
with fire day to make cupola and la- 
dle linings and for other Refractory 
uses, in the foundry. 

Aiding Escape of Gases 

Ginvel is a coarse silica sand com- 
bined with day t# make its use pos- 
rible as a molding sand. Its func- 
tion is to increase the porosity of a 
mold to allow greater rapidity in the 
escape of gases from large castings. 
It usually is mixed with otbef sands. 
An tastings appioadi the ton size, 
pomltY df dio 9smi iu the omM be- 
comes of' gteat ItpportsnM^ in molding. 


work in the foundry which has broUghIvj) 
into prominence many producing dis- 
tricts, each renowned for the partita- ^ 
lar sand which nature has given it. 

Sand throughout an entire distrifit 
often has the same general character; 
istic; thus the Albany district sail4j|.«i; 
run fine in texture and are adaptabft ' 
to the stove plate industry, as they 
produce what is known as a sharp*' 
finish. On the other hand, the so- 
called Jersey district sands are coarse 
with high silica content and a strong 
bond, and therefore are adaptable to 
large castings. The sand deposits at 
the southern end of Lake Mkhigaif 
in many cases are founds to be pure 
silica and of a remarkably uniform 
size of grain. Southern kAke Micb^ 
igan sand, on ; its way to the Atlantic 
'coast gai^ -each wqek dr JpiqltepD, 
each day Jersey ssnd^j^ieh is t^- 
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• TABLE I 

Chemical Analysis of Typical Sands * . . 

•Molilln^ tCor« Facing Flra gBted PtfUv 

Sand Kand Band Band (kuel Band Band 


• rereent rercent n!rc«nt Fcreenl Pereeni Par cant Par cam 

Lat:i on linulion B.05 .75 2.00 1.14 1.34 .45 . .45 

SJia (8i0|) 82.10 0.5.25 KH.52 04 00 84.13 07.55 08.01 

Iron OKlde IPcaOi) .5.2.3 1.45 5.60 2.15 3.02 1.00 .30 

Aluminum mida (AlaOa) 7.70 .50 2.47 2.45 7.05 m .85 

IVilrium Mlda (CaO) 6.1 l.Ol trace trace .44 .15 .10 

sMaKnealum oxide (M«;0) . .13 .42 .23 • .08 .37 .21 .06 

Kndlum oxide (.NaxO) tnre .1.5 . .06 trace .07 tract trace 

potoMlum oxide (KsO) 1.15 .10 .85 .05 251 tnci tnea 

* Medium. 
tCNmnie. 
tU.Rh silica. 


elin|[; west. Jersey sand }ia.s in fact been 
used quite extensively on the Pacilic. 
cua.st and was sent to Panama (or 
InakiiiK steel castings for the canal work. 
It has also IpPcn sent to the Philip- 
4 )ine.s. 

In almost any part of the United 


but the composition when checked 
with the physical or mechanical prop- 
erties will give an idea of the avail- 
ability of the sand for the purpose 
sought. Table II show.s the results 
of mechanical analyses of different 
sands. In addition to presenting an 
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and it ig not uncommon to find foun^* 
rymen who do not at all tinders]tan4 
such an analysis. **' 

The methods of making complete 
chemical analyses of foundry sand are 
known to most chemists doing general 
analytical work. Such analyses con- 
sist in making quantitative deter^ 
minations of the different elements 
oxides contained in the sample. 
cr>inp1cte analysis, however, withod 
interpretation has almost fto value, 
is not desired, for iia|ancc. to knol 
the silicon content of sKUolding sand^^ 
for this alone, - without some knowl- 
edge as to the form in which the ele- 
ment is combined in its physical state 
gives little idication of its effect. 

* On the other hand a careful chem- 
ical analysis rei/A an intelligent inter- 
pretation is valuable to any foundry- 
man. The silicon dioxide or silica 



States a sand can be found close at 
hand which can he economically 
worked over to adapt it for foundry 
use. Plowevcr, it must be understood 
that not all samples from the .same 
district will liave the same properties. 
Often it is possible to mix local sand 
with small quantities from a distant 
bank to produce the desired result. 
Oli^ of the great difficulties to over- 
come is the lack of uniform grain in 
most local or undeveloped pits. Where 
the lack of uniformity is not too pro- 
nounced sieves niay be employed eco- 
nomically for shading. In the Far 
West there seems to be an actual 
scarcity of good foundry sand. How- 
ever, there are materials in the back 
yard; of almost any foundry which 
could be used to cut down the quanti- 
titis of imported sand required, and 
w^icHi .without reducing the quality 
of castings, would effect a saving in 
freight chairgli and, in molding sand 
costs. 

Frotn .Tfibte 1, the general chemical 
characteristics of the different, typical 
saVds4nay,he noted. Different « sands 
may vary un^ chemical analysis, 


indication of the relative fineness, this 
t.'ihlc show's tht* prosity or percentage 
of voids in the mass. 

Foundrymen for several years have 
had before them the Jesuits of chemical 
analyses of a great many molding 
sands from all parts of the United 
Statc.s. Little use, however, ha.? been 
made of this information, for the in- 
terpretation of a chemical analysis is 
rather difficult even for a chemist. 


(SiOj) is the factor which is valuable 
in a sand analysis 
A chemical analysis usually gives 
only the determination of silica, alum- 
ina, ferric oxide, lime, magnesia, po- 
tassium oxide and sodium oxide. A 
typical chemical analysis of a molding 
sand appears in this form: 

Per Cent 


Loss on ignition 3.38 

Silica (SiOi) 82.52 

Alumina (Al.O.) 8.53 


TABLE II 


Mechanical Analygig of Typical Sandg 
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Facing 

Flra 





Sand 

Sand 

Hand 

Sand 

Giaiel 




Per ceut 

Per cent Per cant 

Per cent Par cent 

Band retained on 

20 Both 

itefc. 

... 3,2 

13.0 

7.0 

35.0 

82.0 

Sand rotolned on 

40 Bcib 

oloio. 

... 5.0 

78.4 

35.6 

34.1 

84.8 

Sand retAlned on 

60 awab 

oleio. 

... 11.4 

4.8 

16.3 

10.6 

8.8 

Sand rotalned on 

so ttaoh 

iltve. 

... 13.6 

.6 

4.8 

7.8 

1.1 

Sand rotataed on 

100 OMlh flOTC. 

... 6.2 

.4 

a.6 

1.5 

1.1 

Sand reUlMd on 

150 Mb 

olm 

... 22.1 

.5 

a.i 

1.8 

1.3 

Smd rcUftiod on 

SOO Mb 

■ieve 

... 0.5 

.2 

4.5 

.4 

1.8 

Fine tOi 200 + 


... 10.6. 

.8 

10.4 

8.4 

8.0 

Clar eUbiUvHo 



... 12.1 

.5 

14.8 

8.8 

15.5 

■harp mad .... 


.... 

.... 87.0 


85.2 


. 84.5 

l(90d * 



... 12.1 


14.8 


15.5 

.tCMno; 
IBtt oQtaL 
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Ferric Oxide (Fe,Oi) 3.57. 

Lime (CkO) 17 

Magnesia (MgO) • 18 . 

Potassium Oxide (K,0) 1.48 

Sodium Oxide (Na,0).. , .19 * 

In looking over the percenUges of 
he e various constituents, misleading 
elusions often are formed. A high 
;a content always has been under- 
to indicate that the sand was 
a refractory character, but after a 
ful study of this determination, and 
the possiy^^^mbinations of sili- 
ates in a molding sand,, it is seen that 
efractoriness is not necessarily de- 
pendent upon a high silica content in 
I chemical analysts. 

The silica reported represents all. 
he silica in the sand. It may be dc- 
ived from feldspar and various other 
ilicate combinations, found in natural 
nolding sands. If the feldspar in a 
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sample runs high, the silica content 
also is high, but the refractoriness 
would not be as good .as in a sample 
with low feldspar content, and per- 
haps a correspondingly low silica con- 
tent. In the same way alumina, as 
indicated in the chemical analysis may 
represent part of the clay present, or 
of the feldspar, or of any other of 
several alumina bearing constituents 
occurring in natural sands. The gen- 
eral impression is that a high alumina 
content indicates a higji clay sand, 
and thus a sand of strong bond. This 
impression i.s founded on two errors. 
Tlie alumina fhay exist in constituents 
other than clay, or clay itself may be 
present with a comparatively weak 
bonding property. This naturally, 
brings up the question of what is 
bond-^which will be treated in detail 
in a later article. 

Ferric oxide practically always is 
present as an* impurity in natural mold- 
ing sands, and its percentage, as 
shown by chemical analyses, often 
gives a good mdicaljon of the amount 
of bond in the sand, OrcKnarUy com* 
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mod sahd,^ without bonding property, 
Urin show an iron oxide*^ content pf . 5 
or 6 per cent— whereas, in a molding" 
sand ''the ferric oxide may run from • 
3!i to* IS per cent. The importance of 
iron Cjpntqnt of a sand is not gener- 
ally recognia^ed, but* fx’uni experience 
with a large number of sands with 
varying iron contents, it has been 
proved that a relation exists between 
the percentage of iron and the bond- 
ing quality. The iron content alone 
of course is not sufiTicijent indication 
in some cases, for a sand containing 
5 or 6 per cent may have almost no 
bonding property, or it may have 
a fairly good bond. 

Lime and magnesia are classed as 
alkaline earths in a molding sand an- 
alysis, and their percentages should be 
as low as possible to avoid trouble 
arising from’ their fusion. They are 
melted easily and when present in any 
appreciable quantity they affect the 
finished appearance ‘‘Of the casting. 
Quantities iip to 1 per cent of either 
lime or magnesia, will never give 
trouble. Sodium and potassium oxides 
usually are part pf the feldspar content 
of a sand, and their percentages give 
a fairly reliable indication of the feld- 
spar percentage. In any case these 
oxides arc undesirable, for they are the 
most fusable of all the constituents. 

this an idea is ohtained of the 
importance of careful interpretation of 
a chemical analysis. A chemical an- 
alysis docs not in any way indicate 
the physical properties of a molding 
cand, and since these properties are 
recognized as the most important, it 
is necessary, wherever possible, to 
supplement the chemical analysis with 
a mechanical analysis. 

Mechanical Analysis 

Steel sands and core sands cacry 
no natural bond, being principally 
high silica grains, and the difference 
between one such sand and another, 
i.s not a question of composition, as 
much as it i.s of grain size. 

The ultimate chemical analysis may 
he relied ur>on to serve as a discrim- 
inating guide between sands of differ- 
ent characteristics. A mcchanieal an- 
alysis of molding sand hej^ever, is 
easier to make, and gives far more 
practicHl information. No other test 
will give Mich an aecurite indication 
of the grade of .sand, the shape of 
particles, and the percentage of bond 
matter present. After a little experi- 
ence, the mechanical test will closely 
indicate the working properties of a 
sand. The analysts commonly consists 
of a sieve test. Until recently, 
there has been no standardization "of 
the number or size of 'sieves used in 
ntechanicaf analysis work. ^£ach ^.indi- 


vidual most determine what 'it Viecet«^ 
vary, for the work at hand.* A greal! 
many of the fine stove plate sandsV 
contain, grains, that Hn be collected 
only on the ISO and 200-mesh sieves. 

In addition to the chemical and 
chanical analyses, a so-called rational 
analysis often is made to obtain itfor>- 
mation regarding the properties of the 
principal mineral constihicnts. This Ifl^ 
‘alysis shows the clay substance, the 
quartz and the feldspar. The clay 
substance is determined by separating 
out the feldspar and quartz from a 
sample of sand of known weight, and 
then subtracting the weight of the 8ub« 
Stances thu.s separated fropn the ortg* 
.inal weight of the sample. In a sim-^ 
ilar way the feldspar is* determined 
by removing the silica. Hie difference 
between the we^'ght of feldspar plus 
the clay, and the total weight of the 
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sample, gives ail approximate weight 
of the quartz. 

The rational analysis, while not accu- 
rate in any degree like the chemical or 
mechanical analysis, gives helpful dat*. ' 
it i.s a useful test in checking uni- 
formity of sands from different localt-' 
tics. An e.xpcrienccd judge often can 
tell from a rational analysis, the Ion 
cality from which the sand came. , 
Sands high in feldspar fuse wore 
readily than those of low feldspar con- 
tent, and thus knowledge concerning'; 
the feldspar is of importance. The 
percentage of quartz found, through a 
rational analysis, indicates at once 
the approximate silica content, and 
this fact alone makes the rational 
analysis of great value iq selecting 
sands for steel casting work, where 
the refractory quality is vital. The 
quartz content of a good refractory# 
molding sand does not rqp belo^r 90 
per cent. The clay substance as de- 
termined in a rational analysi| means 
little in regard to bond, since the 
•method as used tdday is one of xolu- 
tion of -soluble materijd in reagents, 
»aud not. only, the hyddIWji ahim'num^ 
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TABLE Hi 

Methods of Analysis for Sand 
DaOnSininc Silica Coatcnt Datatnioiiis llagMlls' rnnijfit 


O NE Rrm of a drlsd aiid Hmiy poudsrrd 
mplt €t moWog MMid It fined la ■ 

• plailmui eiiielUt wllli 10 pnaf of lodliRi 
outooiti and 100 ■Ullarami of pelai- 
fluBi BttiBta. AfUr fUBte la eovpMtid, thi 
cnfelbli la coaled, and the oanUiiti ttaorougbli 
dMntcffrttod bf tho addition of liot dMlllod 
water. The coatcolf of tlio'mielblo tliea M 
traittferrod to * Imo pUtlmim pan iImiw tl 
U aeliUfled vttli turdrachlorlo aold, aod Aftl^ 
wardi oiiporaled to dnmcM. Tho noldin CBai 
obUlnei li heated at 135 degreeo Oe&t. tar 
aeisral houra Jo mooro tbs laot traeoo of hydn- 
cblorle acid, and to drliydnlo the sUiol Nett 
the residue It treated vUh S centlarana of 
hydrochloric acid whleb li allowed to act 6, 
QlDutee. then the whole It diluted with 05 
ruble eeDtlneten of dlatUled water and placed 
on a ateam bath to dliaolvc all the aalto. 
dlUea rcmaina and la lUtered off aod waabed 
with hydrochloric acid and hot dlatUled water, 
until free from Iron. After vaahlog, li li 
dried. Ignited and selghrd. Tbla weight rep- 
reeeota tin total lillea emtialiMd In 1 gria 
of tho motijlng aaod. 

Aluminuin and Iron Contenti 

A luminum ami iron oald«a are obutued 
from ilie flllrate from the elUca deter- 
nuynation. Thli ta d.liited to 250 cuble 
crntimrlers by the addition of djtilled water 
And a alight eieeii of aiumnnla la added. The 
roluUoii then la bolkd fur a aho't time aod 
sUowed to acltle. The prcolpltate, which eoo- 
elsta of Iron aod alumlnun oi.dre. la altered 'off 
* and sashed with warm^ water, ooDUlniiiK a UtUo 
ammonia. It la then dried. Ignited, and 
wclgliud. The resuK Irpreaenta the total 
amount of combfawd Iron and alumloum oildof 
coDUlned In 1 gram of molding aand. 

'These oildea may be separated when detlrcd. 
by use of hydrocblorle odd and a sine reductor. 
TO do this, tho combined oshks are placed In 
a platinum rrudble with 10 limes thetr weight 
of Bodlum earbonata. and the mliture la fused. 
The maai thua formed la dtasolTed In hot 
water, which hu a mnaU quantity of hydro- 
chlorle acid added to It The Iron la then 
reduced by nmnlng the loluttoo through the 
line reductor and tho ferroui content la 

titrated agalnat potaaalum permanganate, and 
calculated to ferric mlde. Ihla reiuU whmi 
cubtracted from the eomhloed weight of Ifoo 
and alumlnun oildec glna the weight of the 
latter. 

The flltrate from the eeparathMi of Iron 
and aluminum may bo used for the deter- 

mlnatlDO of ealelun. For ihla flie cuble 

CBDtIiiiftera of concentrated ammoolum hydrate 
, an added, and the aoluttan la heated to boll- 
liigt when*0ri gmmi of ammonium oiUate an 

added. Thla mdutlon la usimlly kept boiling 
for 10 mbmtci u tho ealcltim oilUtt cornea 
OBl cl islulliin alswiy. Whan the eoluilon hat 
cooled and cleartd. li la altered and than thor^ 
oughlr waahd with hot dlatlUed water. fh$ 
preripUate la catehu ofUate. which la dto 
aaliid^lii weak lulphurle add. and titrated 
liMBrt poteaahiin pcmaiigaiiitm Froai the 

4 mna tb$ mat k mUt aHamn. 


T he Altnte Is uaed far further determlna- 
iteii aid tbs ant laglla atep la Um 
aiagniiti teat lha ffUfite Item ttm ttaa 
teat li iddttad wm hyternrhlwlt add, 
and 8 grama cf mdhm phcmhalt aia adiad. 
Thr wbola dtudlcB la tlm anpoiatid mdll It 
haa bem nduMd Jto 180 mtela eanllmilaia^ 
Nan aMMala li addd vta the aolmiaR li 
ocutmlliad. after which 10 aabla cwtlmitai of 
amoMMila la further addhi. in mtm of neutnl* 
laatloo. lha adsUco ii thmi coated add 
ihaniteHf daken, and amamnla magncchim 
phoeptote. 'ilowly praetpHaUa out. It la al* 
lowed to itaad onr nlibt and fa tbao fllterad 
Ihfomb a Gooch cmelbte. worimd with 10 
per cent amaMnla. Ignited and weighed. The 
raauK gliaa magnmlun pyro-phoaphate. which 
BuUlpUed by 0.3010 glna the Bigneala hi 1 
gram of the moldliig and. 

Dotcmuniiig Sodfiim and Potaa- 
Bism Contentff . 

F U Ihi* sodium unA potesKlpm • oxides, ii 

freah lampte of aind If uaed. Two 
grama are dried and finely powdered, and 
heated with a Blxtort of .one pari of am- 
fflOQla chloride aod Mgbt piwta of caleliim 
cArbonate. By thla meana the tlkallea are ob- 
tained lb the form of chlorldei. while ^ n- 
mainlng mostltuenta are for the moat pari, 
teft behind aa oxldM. The Billet la clungcd 
to calcium silicate. Alkali chlorides, together 
with the calcium ddorldea, can be remored 
from the sbiirred man by leaching with water. 
The other constltueata remain undlssolred. The 
sintering le carried out by gradually railing 
the temperature under a platinum crucible, until 
tN lower rortlon of the crucible la brought 

to a dull nd heat. This temperature la main- 
tained for about one hour, after which It la 

allowed to oDOl. and the sintered cake ta re- 

moied by gently tapping the crucible. The 

cake la then heated for about one hour with 
00 to 75 cUhle ccntlmetera of water hi a 
large pltUnum dlih. It then la broken up 
Into a fine powder by rubbing with a gteai 
pestle, and la again washed and filtered until 
tho filtrate gtera only a alight torpidity with 
lilTor nitrate. The flttiita la then treated 
with ammonium hydiito and ammonium car- 
bonato aod heated and again fllteied. The 
pradplUto eontalna amiU amounta of alkaltea, 
and li. therefore, redbaolied In hydroehlorlc 
add. and the previous preetpItatloQ repeated. 
The combined flitratei an evaporated to dryneia 
In a poreelaln dhh. after wbUh, caRful Igid- 
tlan over a moving flame rrmovet any am- 
monium aalta which may be present. Tbe 
raaldua la ^led and dlamrived In a little 
water, and tS teat tracaa af oleium are re- 
moved by the addUton of immonlum hydrate 
and tminoidiflB oiHata. Calehan oiflito la 
then obtalnad by flltcrtog. Tht flUrau li 
evaporated to dryncai. Ignited and welghad. 
Further lafinementa ara naaaiaMy for eaiafkil 
work, but thla weight repriasittf the imooit of 
alkaU ehlorldca preamt wtUi fair aecaracy. 

Ta aapame the potaailnm* fiha realdiia li it- 
dtaciiad In water. Tba piigiartm li thn 
pradpltotad aa p oto tol nm chlofpteChiatt, 11« 
tend thram^ a Gnaah mwftle. *M and 
'tm mm fe Om aotmat ta 
. mm. Am mm a* wm «f 
addh ean ha ehlalaidt 
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ytltf^te <day) but othdt: filHoiHfi, tefbieh 
ire lolttble, i»ii into n^lltiibm "imd 
an Flirted u chy ivlillince. 
fore, the chqr detirmiiuilidii thrmiifa 
mtkmil inilyfii nittit be oied with 
care. 

Bond AbiotpBdn i 

A more nIiablF tept for detirmin: 
bond ifi known «• the bond ibaorpi 
tett This coniifitfi of introducing ci 
tal violet dye into n aoliition cent 
ing the colloidal of a sai 

sample. This dye nllhthe pecultii 
property of being absorbed by colloid- 
al substance tn a definite tnd conitinf 
amount proportional to such substance. 
Thus a definite amount of colloidal 
m:ittcr is necessary to take up a defi- 
nite weight of crystal violet dye. Af- 
ter having obtained a solution of col- 
loidal matter, the method of deter- 
mining the weight of dye which ii 
will absorb is briefly, aa follows: 

Dye crystals gradually are added un< 
til after thorough mixing, a slight lini 
remains constant in the solution Thie 
means that more of the dye has been 
added than can be taken up by the 
colloidal substance. The same tini 
which exists in the solution under teat 
is then obtained by introducing a 
known amount of dye into pure watei 
solution. The amount of dye absorbec 
hy the colloidal matter then is the 
total weight of dye introduced intc 
the solution under test, less the weigh 
in a water dye sohilion. having tht 
same tint. Some inaccuracies develoi 
in this test, due to the fact that sus 
pended matter remains in the liquic 
containing unabsorbed dye, and thii 
prevents an accurate tint comparison 
A refinement of the test is possible 
however, for the dye can be completel] 
taken out of solution by mordantei 
cotton yarns. 

Test is Accurate 

It is safe to say that no other phys 
ical test gives so close an estimat 
of the quality of bond of a mold ini 
sand as dor^ this one of bond ab- 
sorption. It provides an almost per- 
fect means of comparing the actual 
quality of bdhding material of one 
molding sand with that of another. 
However, the test when used on wide- 
ly different grades of sand is not in- 
fallible as ordinarily conducted. This 
is due to the fact that some colloids 
affect the absorption of dye stuffs from 
the solution in a different manner from 
others. Fortunately in tbe majority 
of cases this difference in effect is 
not sufficient to introduce a detrimen- 
tal error. The amount of bond iiib^ 
stance esdsring and the ilreiigih of 
bond of a molding sand are, contrary 
to tke general imptBsaion^ not dkedlly 
relalcdi mid it it this AkI, moee dUlfi 
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any inaccuracies in l)ond adsorption 
tests, which has introduced error into 
the work of many investigators. The 
bond itself is influenced by the sur- 
face area of the sand as a predominat- 
ing factor. For instance, the bond 
test performed on a sample of sand, 
will indicate a definite quantity of 
colloidal matter present; yet the sur- 
jkce area of the sample may be low, 
if the sand is coarse, or may be high, 
if it is fine, and the bon^ will vary 
accordingly. 

Imagine the total surface area of the 
sample, that is, the area of the sur- 
face of each individual grain, spread 
out and pieced together to form a flat 
surface. Such a surface made up from 
a coarse sand would be small, and 
from a fine? sand, large. Therefore, if 
there is the same amount of colloidal 
matter to spread over one surface as 
the other, then it is obvious that the 
snlaller surface will receive the thicker 
coating, which means that it muld 
have a stronger bond. Tii oilier words, 
with a definite amount of colloidal mat- 
ter present in a sand, the coarser the 
grain, the stronger the bond. This is 
true within ordinary limits. In a 
sand which is too coarse the effect 
of reduced contact area between the 
larticles tends to counteract the in- 
creased bond density. • 

Results of the bond Adsorption test 
always must be linked with data con- 
cerning the grain size of the sand, 
otherwise, the test is relatively value- 
less. This introduces the term, den- 
sity of bond. The amount of colloidal 
matter divided by the surface area of 
a sand gives the bond density, and 
this furnishes a much more reliable 
guide to rdathre bond strength of 
sanda^ than any other single quality. 

An additional, point to eomider 
irrespaelfaro of areas, is the shape 
of grahui and the atnomit of void. 
Thq eCecC of million hi these quafl- 
liei Oft the eobaiioii of sand 
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cles in a mpld can be determined to 
some extent through experience with 
different sands. The amount of void 
may be approximated from the results 
of a sieve test. Evenly graduated 
amounts remaining on the different 
sieves indicate a low void. That is, 
if a curve were drawn representing 
the amount* of sand remaining on each 
successive sieve, o smooth line con- 
tinually increasing or decreasing from 
the coarsest sieve to the finest sieve, 
would sRow a sand to have far less 
void than an irregular line running 
up and down from one sieve to the 
next. 

Transverse Test 

As a further indication of bonding 
value of sands, a transverse .strength 
test is often made. This has proved 
to be an interesting line of investiga- 
tion, and frequently develops informa- 
tion of value in checking the strength 
of heap and facing sand on llic found- 
ry floor. The details of this test may 
vary a great deal, but the method 
always is the same, and consists of 
making up specimen briquettes which 
are later tested for transverse break- 
ing load, much as a beam would be 
tested. The test serves as a guide 
to the strength of sand, whether or 
not the sand is new or has been in 
use for making castings a number of 
times, and is important for this reas- 
on. >9 

With the Intention of bringing the 
foregoing tests within the scope of 
almost any plant, some detail of ap- 
paratus is preiiented in the accompany- 
ing Fig/ 10. In the usual chemical 
aualysis the determination of silica is 
made qs shown in Table III. 

Tht loss in weight on fgnition is ob- 
tained for a sample of sand by heat- 
ing one gram of the finely powdered 
sa^ in a pii^m crucible for one-iialf , 
hotfir, over a t'emferrature bunsen 
flame. Tb*' einiesble then is eooted 
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in a desicator and weighed. The dif- 
ference in this final weight and 1 
gram, represents the water of hydra- 
tion, the organic and the volgtite, mat^' 
ter present in the sand. These 
minations constitute the chemi^^al 'testa, 
most easily made in a typical analysis.' 
The rare constituents present seldom 
are determined, as little is known 
concerning their effect when preaem; 
in molding sand. 

Thq mechanical analysis, or sieVe 
test, may be made as follows: 

Weigh 25 grams of sand in a SOO 
cubic centimeter bottle, and add 250 
cubic centimeters of water cotttaiplng , 
25 milligrams of caustic soda. A*gfa|s • 
stopper is scaled in the bottle, and it 
is then placed in a rotating machine, 
where it is stirred for one hour. One 
form of such ma'chine is shown iti 
Fig. 9. This process separates the 
clay substance and the colloidal mat- 
ter from the grains of sand After 
the separation is complete, the sand 
is washed onto a set of sieves, (o 
sizes varying from 20 to 200 meshe$ 
per square inch. A strong stream 
of water U played on each sieve, and 
this forces the smalt particles with 
little difficulty through the coarser 
sieves, so that the entire operation 
may be completed in 10 minutes. The 
apparatus for this is shown in Fig. If^^- 
The clay substance and the colloidal 
matter are so finely divided that they, 
remain in suspension in the wash 
water. This is stirred and allowed to 
settle for five minutes, and then de- 
canted off. When all the. sharp sand 
has been separated in this way and 
accounted for, the difference between 
the total weight and the amount d 
material taken, represenls the clay ' 
5uf>stance and colloidal matter present 
in the sand ^ Although nonstandard 
has been adopted tor the sizes of 
> sieves employed in mechanical fpaly- 
sis, a cionvenient irrattDifteiit consists 
of the foUbwing sizes 40, dO, 90, 







100 , fSO and 200 meshes per square 
inch. ' • 

The rational analysis for the deter- 
mination of clay is made as follows: 
One gram of finely ground and dried 
molding, san{| is weighed into a 150 
cubic centimeter glass beaker and 15 
cubic centimeters of concentrated sul- 
phuric acid are added. The mixture 
is •stirred well, and allowed to digest 
for 12 hours at a temperature high • 
enough to make the acid fume. 

The solution then is cooled, diluted 
with 100 cubic centimeters of 10 per 
Stnt caustic soda solution, after which 
it is boiled for 30 minutes, then filtered 
a second time through a gooch cruci- 
ble, washed with 1 per cent solution, 
of caustic soda, and finally washed ‘ 
with about 90 cubic centimeters of 25 
per cent hydrochloric acid. The resi- 
tflue is washed with hot water until 
the washings are free from chloridtf. 



FIG. 11-APP.\BATU8 USED IN MAKING SIEVE 
TEST 
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It tlfen contains the feldspar and the 
quartz, and when burned to constant 
weight, gives a value which suhtrai'tod 
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The amount of quartz in' the sam- 
ple is closely indicated ‘iy the differ- 
ence between the feldspgr and the 
clay, as determined through the test 
mentioned. 

The bond adsorption test is made 
by placing 25 grams of the prepared 
molding sand into a 500 cubic centi- 
meter, wide-mouthed Wttlc, and add- 
ing* 250 cubic centimeters of distilled 
water, and 5 cubic centimeters of 10 
pg* cent ammonium hydroxide. The 
bottle after sealing with a glass stop- 
per and parraffin wax, is placed iu a 
rotating machine for one hour. At 
the end of this period, 140 cubic centi- 
meters of distilled water arc added, 
together with sufficient acetic acid 
to ncutrnlize and leave an excess of 
acid. This usually requires 5 cubic 
centimeters of 10 per cent acid. In 
this state, the surface of* each micro- 
scopic particle of the colloidal matter 
attracts or absorbs the dye. Suffi- 
cient dye is added to insure a slight 
excess, after flic complete adsorption. 
The bottle is then scaled* and agitated 
in a rotating machine for two hours. 
After removing the hottl^ from the 
machine, it is allowed tp stand for a 
few hours, iiniil the coarser particles 
have settled to the bottom. A beaker 
is then ‘iilcd with 100 cubic centime- 
ters of tiu’ lop portion of the liquid, lo- 
gctlier with 25 cubic centimeters of 
water and two cubic cciiHnictcr.s of 
10 per cent acetic acid. 

Removal of Dye 

While the beaker is held at room 


freJm 1 gram, clqsely indicates the 
weight of clay substance in the sam- 
ple. 

To separate the feldspar from the 
quartz in this residue, it is fused in 
a platinum crucible with five times its 
weight of sodium carbonate. After 
complete fusion the mass is placed in 
a beaker, and dissolved in water, the 
solution is j^ciditied with hydrochloiic 
acid, and evaporated to dryness to re- 
move silica. Next the residue is treat- 
ed with 5 cubic centimeters, of con- 
centrated hydrochloric acid, and 100 
cubic centimeters of water. This so- 
lution is brought to a boil which per- 
mits the silica to be filtered off. The 
filtrate contains the aluinin.'i of the 
feldspar. , This is removed by neu- 
tralizing the acid solution with am- 
monium hVdratc, boiling for a few 
moments, and filtering. The precipi- 
tate is washed .with hot water con- 
taining a few drops of ammonia, then 
dried and ignited. This precipitate 
is aluminum oxide, and since feldspar 
4 contains^ 18.34 per cent of aluminum 
oxide, the total amount of feldspar 
in iffe 1 gram of sand, is ^pproxi- 
pately Sa tiqiffs the weight obtained. 


temperature, a 5-gram skein of mor- 
danted cotton yard is introduced. Tlie 
temperature is then graiially raised 
through a period of 40 minutes to 00 
degrees Cent., by which time, through 
careful movement of the skein, all the 
dyes should be removed from the .solu- 
tion, and the $ii.spcnded matter from 
the molding sand should be left be- 
hind. The skein is washed and dried 
at 75 degrees Cent., and a comparison 
of its color against a standard set 
of skeins, gives the amount of dye 
which has been taken from this solu- 
tion. The usual arrangement of Stand- 
ard skeins is made by depositing on' 
each of skeins 6 , 8 , 10 , 12 , 14 and 
If) milligrams of crystal violet dye. 

To make the transverse test, 400 
grams of molding sand arc tempered 
with water, up to the point where the 
sand is saturated. Tt then is rammed 
in a cement briquette mold, such as 
shown in the Center of Fig. 10. A 
standard mold gives a 1 x 1 -inch 
cross section at the center. The speci- 
men aiter being removed from the 
mdld is dried Over night and then 
held for three hours at lOQ degrees 
Cent, in an oven. • After this, the 
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specimen is set up in a suitable 
transverse testing machine. SUch ^ 
machine should have a breaking capaci- 
ty from 1 to 150 pounds per square 
inch. A convenient form of macliine 
IS shown in Fig. 10. The briquette is 
introduced at the left, and shot from 
an upper container, near the enj of 
the lever arm i^ allowed to gradual 
run into 4 lower container, suspen 
from the arm. At the point of 
ture the flow of shot is immediatel; 
shut off, and the 4 |mght of that 
the lower containe^^lndicates th' 
transverse strength of the briquette. 

It will be seen from this, that a 
great deal of work is involved in the 
complete examination of a sample of 
‘molding sand. The straight mechan- 
ical analysis tost which can be read- 
ily made by any one. through the use 
of the simple equipment .shown in 
I'ig 11 , will give a great deal of liclp- 



FIG 12 rOMPAru.SON CI’ftVES OF TWO N.\TUHAL 
SANDS 


fill information to the moldcr. In 
fact, for venting problems, this test 
is all that is required. In dealing with 
the problem of bond, however, reliable 
determination can only be made 
through a combination of the bond 
adsorption test, the mechanical an- 
alysis, and ttie transverse strength 
test^ 

Buys Respirator Patents 

Willson Guggles Inc., makers of in- 
dustrial eye-protectors announce the 
purchase of all patents, trademarks, ma- 
chinery and good will of Walter Soder- 
ling, Inc., 347 W. Broadway, New York, 
makers of respirators. Hereafter, re- 
spirators cove^d by the patents of the 
latter company will be manufactured at 
the Willson factory, Reading, Pa., under 
the personal supervision of Walter 
Soderling. 


The University of Wisconsin offers 
its engineering students special facil- 
ities for becoming familiar, with elec- 
tric furnace operation. The electric 
furnace laboratory contains a heroult 
and a girod furnace of 450 and 150 
pounds capacity respectively, besides 
smaller furnaces for making ferro- 
alloys. An elcctri^ brass furnace will 
be installed shortly. 



Bill Takes the . Bait of the Promoter 



story has -been credited 
m to differcMit ijeoplc'at various 

m J times hut I first saw it in 
the Youth^s Com panion many 
years ago and you know how first 
impressions influence one. That maga- 
zine claimed that Norman Duncan 
brought it back freun up jfwabrador 
way, where he spent several seasons 
visiting and gathering material for 
sonic of the stories which later made 
him famous. The opi.sbde to which I 
refer occurred in one of the little 

hamlets W'hich are scattered at infre- 
quent intervals along the coast of 
Newfoundland from Cape Race to the 
Straits of Belle Isle. These commun- 
ities are as far removed from contact 
with the outside world as if they 

existed on another planet. Passing 
ill front of the only store in the place 
one day Dnncan saw several ineii sit- 
ting on a ‘hench by the wall. He 
attempted to engage one of them in 
conversation, but experienced consid- 
erable difficulty ill finding a topic of 
interest. Finally he asked how the 
men whiled away their .spare time 

and received the astonishing, if some- 
what philosophical piece of informa- 

tion “Oh. sometimes we sits and 
thinks and sometimes we just sit.s." 

T was just sitting the other night, 
mj" mind a delightful blank, and with 
nothnig to bother me as far as I 
knew until the whistle should blow 
ill the morning. I was brought back 
to the cruel realities of life by a very 
young lady w'ho perched herself on 
one .'irm of my chair flid •who told me 
in that peculiar form of lan- 
guage which Very young la<lie« 
pick up, no one knows w'herc, 
that she was up a tree and 
did nor knftw how to get 
dojivn. 1 replied properly tlrU 
young ladies should not climb 
trees, but since she* was in 
that embarrassing position 
the best thing she j * 

Could do would be 
to creep out along 
the Hmb and 
drop off. Thi# 
well meant and 


fatherly piece of advice apparently 
went over her head for she not only 
failed to move, hut held up for my 
insportion an arithmetic and a scrib- 
bler and directed niy atention to a 
question in the former which she 
daiiTiod had been the cau.se of i^endiiig ' 
her up among the branches. 1 read 
Ihc question over carefully and gather- 
ed that the kind old- gentleman who 
had written the book had dug a 
cellar 20 ^ 40 x 6 feet deep and he 
wanted to "know how many cubic 
feet of cdncrcte would be required to 
build a Wall. 2 *£€€1 thick around this 
cellar. Ife a!^<1 expres.scd a desire to 
be told how much the job would cost 
at per cubic yard, I pointed out to 
the young lady that the man should 
have found out all those things before 
he started the job, any concrete man 
could have advUed him, and privately 
I had my doubts about his being able 
to get any iw-rson to supply concrete 
at I hat figure. I then proceeded to 
elaborate further on the theme by 
pointing out that the specifications 
were too indefinite. They did nut 
state whether the owner or the con- 
tractor was to supply the lumber and 
build tlie fomis. There was no time 
limit .set and there ivas nothing said 
in referenee to the relative propor- 
tions of Cement, sand and rock, far- 
tors which peiicrallv are recognized as 
exercising a dinct influence on the 
cost of concreting operatioii.s. 

Several other points which might 
have been touched upon with pleasure 
and profit weri,* not alluded to because 



PBOBLESIB IN "COWCfiKffi TAO MlTll fOR DAUGimCR 


the young lady’s mother, who is gifted 
with a singularly direct manner of . 
speech, if you get what I mean, < 
to me “Why don’t yoff tell the chiU 
what she jivants to know instead 
trying to air your knowledge of whO^S 
who and what\s w^hat in The concrete 
industry?” 

While debating in my mirfd whether 
the retort courteous would be in, order 
or whether I should follow the* lihe 
of least resistance and say Nothing is 
usual, the door opened and Bill entered. 

“Greetings” said he.. “Greetings a^d 
sahit.'ition, ! trust I am not hltmdjn^. 
or interrupting a little friendly seanOf." 

With the laudable iutention olaglj^-* 
vating the lady who hates notlitdl^ o . 
mucli :is reiteration, I carefully went 
over (he facts in the case under dU*»*, 
cnssiuti prior to hi.s arrival ajid 
tlic conclusion asked his opinion 
the subject. 

. “Well now,” said he. “That is what 
I call a coincidence. T came ovy on 
piirpo*-^* to show* yon a clipping from 
the old home’ paper. It is the most 
c•xltao^r1 inary thing I have ever read/' 
He handed me the clipping from the • 
Apahaukee Advocate and while I Was 
reading it he look the little girl oti 
his knee and showed her two diffetetii 
methods for working her arithmetical 
iprolilein. 

The clipping was headed RADICAL 
DEPARTURE IN AUTOMOBILE* 
ENGI N E CONSTRUCTION— TUR- 
BINE PRINCIPLE SUCCESSFUL- " 
LY APPLIED TO PROPULSION 
OF AUTOMOTIVE VEHICLES./? ^ 

Many novel features are . enihi^dle4>f 
in the new line of trucks rcc^tlv an*; 
nounced by the Whoosts. Auto« 
mobile Co. Concrete motors and 
pistons, together with water ; 
power rear axles arc perhaps , r 
ihe oiitstaiuliiig features. Engi- , 
ncers have experimented 
for years with concrete 
motor construction iitt 
not until die advent of a 
new and Exceedingly slip- 
pery cylinder lubricant 
has the proposi- 
tion become prac- 
tical. The oil has 
Mich a be«lring on 
ii^hc feasibility and 
c c e s $ of the 





motor \bat a word about its origin may 
prove of inteitst. Away back in pre- 
historic times before whales and other 
warm blooded animals had become ac- 
customed to water, imillions of.-them were 
drowned in a great Hood. In the 
course tim^ the waters receded leav- 
ing their huge bodies resting on the 
dry land. ’ The direct action of the 
sun caused the blubber to liquify and 
pernieatf the sands making what the 
gedlogisN rail a whale shale forma- 
tion It will thus be seen that this 
oil is of animal rather than a mineral 
origin and when used in conjunction 
with castings made of concrete it 
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Dandelion-Datton who collaborited .“Well” mM Bill, when I had fin> 

throughout on the coW' icheme and ^ghed reading this- remarkable atate- 

is. to be !>“’*«; bJek 

congratulated on its coipinendable proposition hit 

enterprise in carrying this proposition you?’* 

to a successful issue and making it “To tell you the plain unvarnished 

a commercial success. Immense ac- ..jt , 

tones have been built and equipped at 

the outcroppings of. the Portland “ would require at least two strong 
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transforms them into shale once more 
—a very • slippcrly substance. 

The Whoosis trucks are not pro- 
vided with transmissions as the term 
usually is understood. Power is trans- 
mitted to the rear axle, but not 
through a shaft and set of gears. The 
motor operates a pump which forces 
water under tremendous' pressure into 
a tank under (not on) the, driver’s 
scat. Any person who is competent 
to water a lawn can safely be en- 
trusted with the duties of driving one 
• of \hcsc trucks. The first models 
' built *are for right handed drivers, but 
it is proposed to develop another 
model for the benefit of those who do 
not know their right hand from their 
If ft. To start Ike car the driver 
simply turns a valve which admits 
water from the tank to a turbine on 
the rear axle. After its force is spent 
the water is returned to the pump by 
Ob gravity and may be used over and 
y over again until it has lost it.s viscosity 
‘ and therefore has no kick in it. 

^ Particular attention is called to the 
air line bodies. The Whoo.sis people 
believe that they are the first in the 
field to introduce the beautiful into 
truck design and point with pride to 
the extremely pleasing effects pro- 
duced by the dump body, job A, stream 
line Fleetwood creation with an ele- 
gant cab top, a la Michael Angelo, and 
side curtains by Lucille and Lady 


to a successful issue and making it “To tell you the plain unvarnished 
a commercial success. Immense ac- ..jt , 

tones have been built and equipped at 

the outcroppings of. the Portland “ would require at least two strong 
cement mother lode on the Atlantic men to believe ^hat remarkable narra- 
and thc Pacific, one at Portland, Me., and tivc. t^-^en have heard of automd 
the other at Portland, ‘Oreg. Expert engines in the abstract but thij 

rsirars •«» 

extends across, the continent, following concrete. 

closely the line of the 4Sth parallel of »Q„i,e so,” said hei^uite so, my’ 

latitude, At no place is it any great j Watson 1 think that I have fre. 
distance below the .surface of the Watson, 1 tiimlt that 1 have tre- 

ground and the open system of ‘o yo“ ‘haf you 

milling will be employed in lack the gift of imagination. You are 
removing the cement from fairly reliable in grasping the details 

i‘f J*Vyl'ar'Se^*of"a 

right-of-way from 

the federal govern- game, in formulating theories based 
ment .the company on facts which are not readily discern - 

binds itself to re- in construtling hyipothcises; in 

move the cement * . . , V . . 

in two parallel inferences and deductions 

strips with an in- you are sometimes singularly— er— if 


tervening body of you Will pardon the expression— er— 
Kind left between them. . In the hot- obtuse. Please pass the cigarets.** 


tom of the first strip a 6-inch thick- 
ness of cement will be left* undisturbed 


‘*AII right, » I said, “I’m thick, 1*11 


and will serve as a national highway «^'en go further and submit to being 
across the continent, while the other the goat if you can show me how that 
will tap the Great Lakes and form a hare brained proposition can be taken 


continuous canal from the Atlantic to 
the Pacific, and cut off approximately 
6000 miles from the passage of water 
borne freight between eastern 


seriously by any normal person.*’ 
“That is just where you make your 
borne freight between eastern initial mistake,’* 

and western sea-board points. wIuta 

The Whoosis company is con- allow your- 

tcmplating the construction of a • i f k« 

fleet of giant trucks and another i iii 11^1 ~ 
of huge sclf-projjcllcd MjBWt V-*-' W j 

barges, both equipped^^^^ ^ j 

with their famous double^'jfc 

ilippery concrete , s ^ 

cMigines, and ex- ■i.vJriri Iw M 

pects eventually 

to carry all trans- j.MAf.iNATio.\ uk ruKVAHK.^TiON? 

continental freight. 

No provision is being made for taking urejbdiced against the thing in the 
care of passenger traffic, because to f^r^t place and therefore you look 
quote the president, Mr. MeWho: ‘The •, v«.e.. 

substitution of concrete for cast iron ^ through biased eyes. Your 

in automobile engine construction is Jwdgmcnt is warped and you jump 
bound to revolutionize the industry to conclusions without inquiring 
and place the automobile within the into all the circumstances surrounding 
* lool'. forward the case. Let us consider this thing 

mo"bife'"ifll be cont-Led' as mcra farefully, taking it point-by^oint in an 
part of the furnishing for a home as impersonal manner. 1 am inclined to 


J.\IAfilNAT10.\ UK I'I(KVAHK.\T10N? 


a stove, a bed or a victrolaf 


think that tl^ proposition is not $0 
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utterly intpracticabie as you seem . to 
think. 

‘‘luAkthe first place the statement 
appears in a perfectly reliable news* 
paper, s. one of the bulwarks, as we 
j>ftcn . proudly assert, of our civiliza- 
tioy. You know that not more than 
99 per cent of the statements in our 
newspapers are ever .successifully con- 
rad icted or denied in IatG|i«^ditions; 
and therefore this statment has 
mathetnatically one chance in a hun- 
'dred * of being^l^ truth. 

“Then th^^^e of the company, 
the Whoosis Automobile Co., what a 
musical liquid sound it has. By plac- 
ing the accent on the last syllable of 
the first word you can almost hear 
the water leaving the discharge end 
of the pipe and impinge with resist- 
less force on the vanes of the turbine. 
By placing an imaginary interroga- 
tion point after the word, one could 
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imbly a certain amount of doubt 
in the company's integrity, but that 
invplicatiom is too far fetched to be 
worthy* of serious consideration. 

“Wc now come to ^hat in my opin- 
ion is the most convincing item in the 
whole chain of -evidence. I refer of 
course to the drowning of the whales. 
There is abundant evidence both in 
sacred and profane history to sup- 
port this statement. If my memory < 
serves me .correctly you will find^ in 
Genesis VII, 21-23 a detailed account 
of that interesting if somewhat mel- 
ancholy event. There is no direct 
statement to support the theory that 
the whales all perished in one place, 
but you arc familiar with the saying, 

* Birds of a feather flock together,’ 
and while it is true that a whale is not 
a bird, it must be borne in mind that 
the e.xpression is always used in a 
generic sense and is just as applicable 



to whales as it is to the . pbbr -fish 
who usually prompt pbople to jswke 
application of the proVerb.” . 

The lady .\vho does me the honor 
of wearing my name and spending my , 
money and who as I rejnar1c|d before 
speaks directly to the point took it 
upon herself to gum up the works 
,by remarking: 

•/‘Bill, I hate to turn you out hi* the 
cold and the darkness, bub here's 
your hat and there’s the door and 
when you gel home you can tell your 
wife that she has my sympathy id 
having to flock with a bird like you. 

1 have heard some birdie stories iVt 
my time hut that is the limit.’’ 

“.Ml right’* said Bill with a grin as 
he winked at me, 'i’ll bq on the wav* 
but don’t be .surprised ibi coiiie back 
ill a w^eek or so to sell you a con^ 
Crete block of stock in the Whoosis* 
.Automobile (o., of America, Inc,” 


Coal for Facing Becomes Difficult to Secure 


EA-COAL facing is an ar- 
ticle employed in practical- 
ly every foundry devoted 
to the production of gray- 
iron castings. It is mixed with the 
sand which comes in contact with 
the pattern, in varying proportion.s. 
These range from 1 to 6 in the case of 
heavy ca.stings up to 1 ‘to 12 for light 
woik. The gas evolved by combustion, 
when the molten iron comes into 
contact with the coal in the sand 
forms a cushion between the molten 
iron and the sand of the mold pre- 
vents the metal from burning into the 
sand. A limited number of castings 
are produced in molds in which no 
sea-coal facing is used, but the great 
majority of casting users insist bn a 
clean, .smooth face and this feature 
necessitates the use of sea-coal in the 
facing sand. The amount used in vari- 
ous foundries ranges from one ton 
or even loss a month in the .smaller 
foundries up to 200 tons a month in 
some of the large automobile shops. 

Tw'O of the largest manufacturers 
each produce 8000 tom a month of 
this commodity while a third supplies 
approximately . 4000 tons. In addition 
to these large companies several smal- 
ler companies turn out a considerable 
quantity and a few foundries have 
mills in which they prepare their own 
facing. A conservative estimate places 
the entire monthly consumption of 
8ea*co^l facing in the United States 
and Chnada at 25,000 tons. 

TWs is: a comparatively insignifl* 
aaPt imopiit when compared with the 
millipnir /of tons of bituminous coal 
raised ftom the mines every month, 
and ordinarily > to difficulty was 


experienced ip securing all the coal 
necessary ior foundry purposes. How- 
ever, at the-, prq^ent time, owing to 
a variety of * causes, it is becoming 
increasingly diflicult, and in some cases 
impossible, to secure coal enough to 
keep the facing mills operating. The 
supply houses report unfilled orders 
dating back from one to six months. 
One house shipped 31 ton!i last wceli 
completing a 200-toii order hook last 
April, 

A scarcity of rolling slock and the 
recent priority orders of the inter- 
state commerce commission arc directly 
responsible, among other things, for 
the acute stage in the facing situ- 
ation. Under a ruling of the commis- 
sion the railroads are guaranteed a 
supply of coal, while the aniouiit has 
to be rushed through the lake ports 
oil its way to the Northwest before 
navigation close.s, places a heavy bur- 
den on the coal distribution facilities 
of the country. It is not a question 
of the mine owners’ ability to raise 
the coal from the mines. That point 
is conceded when it is realized that 
many mines are operated only two 
days in the week; not fro^ any lack 
of desire on the part of the owners or 
from a scarcity of labor, but simply 
and solely because no cars are avail- 
able to take the coal away. 

The contention is sometimes ad- 
vanced that it would tend to stabilize 
production and shipping conditions if 
the mining compaiiies maintained a 
steady and fixed output for every 
working day. When the required num- 
ber of cars was not available ’the 
surplus coat could be hmked as it> is* 
in ,aome mining regions in other 


countrie.H and this reserve could be 
drawn upon when cars were plenti- * 
ful and conditions warranted. 

The objections to this idea are that' 
a large space would be required to 
store the coal; it deteriorates more or 
less from adverse weather conditioos 
and therefore is not so marketable; 
it would require additional and .ex* 
pensive machinery and cquipmeiTt 10* 
unload the coal and reload it* later,*' 
thus adding to the cost of production, 
aird there is always the danger of. 
spontaneous combustion. WHatfiver . 
the reason, the fact remains that no 
reserve stocks of coal are maintained 
at the mines. Coal is raised when 
cars are available and when there are- 
no cars the mine remains idle. 

A few mines favorably situated 
navigable rivers are equipped to ship 
both by rail and water and thus are 
enabled !o operate practically every 
working day. These mines of course 
with their overhead expense distributed 
over 4 or 5 days a week arc enabled 
to produce coal at a much lower co^ 
than the mines operating two dayii 
a week and forced to apportion theii 
overhead on that basis. Since there 
is no competition, the more favor- 
ably situated mines receive the same 
price for their coal which the two-day 
a week mines have been forced to* s^ 
on their product to eiiahtc them to stay 
in business. 

The small wagon mines, so called 
because their product is hauled away 
in wagons or trucl^, are not included 
in the priority order issue4L by the 
Interstate commerce commtssthu and 
consequently coal from these Allies 
can be bought in thf open market. 
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However the output of these mines complaining bitterly that the atfpply paratively small amounts which they 

is limited arftl their prices are based houses are increasingly* delinquent in they can pick up here and 'there, 

on prevaHing market conditions, hlling orders and are evai frequently They are refusing •to accept a great 

Neither coal producers., or buyers arc refusing to accept orders as- well as volume of business and the orders 

making contracts and there is no pros- charging greatly increased * prices for they, do accept are based on the 

pect an ^easing in the coal situ- the limited amount of material which understanding that the customer will 
ation until the end of November when they do deliver. The supply houses pay any increased price necessary 

the ports of the Great Lake.s will be on the other hand declare that -they to secure the coal in an uncertain 

othcially closed to navigation. cannot get the coal* and are forced market. In no case is any definite 

^Jiistonicrs for sea-coal facing .lire to pay exorbitant prices for the com- delive^JUlkn^ate assured. 

Scientific Methods Needed in 

BY DR. JOHN E, STEAD 


ANY years ago, when lectur- 
ing on science in the foiiiid* 
ry^ on one. occasion 1 
astounded the foundrynieti 
present by the statement that, until 
the founjlry industries appreciated the 
fact that the services of a trained 
mctallucgkal cheruKst were at least as 
necessary as those of a time-keeper, 
thet'e was no hope f<»r them. Today 
nearly every large foundry depends on 
the chemist for the synthetic control 
of the iron charged into the cupola, 
and the smaller establishments, where 
the output does i»')t justify the estah- 
lishrneut of a chemical laboratory, 
recognize that it is necessary to know 
the composition <jf the various con- 
signments of raw material dedivered to 
them, and wcnilcl indeed be thankful if 
Jhe pig iron manufacturers would 
supply them with analyses of all con- 
bigiunents. Few can conceive what 
prejudice existed a few years ago in 
life iniiids of tliosi; who controlled the 
mixing of metals in the iron foundries. 
These gentlemen did not realize that 
although the fractures of the pigs they 
used' might be the same in diJTcrent 
consignment from any single firm of 
pig iron niakcr.s, the composition 
varied to a considerable extent, and 
that corresponding variations resulted 
in their castings. At one works where 
advice was given how to prepare 
^ynthetically suitable meltings from 
local irons to replace more expensive 
material imported from a distance, the 
foreman expressed the view that the 
expert was a most dangerous man. 
In more than one establishment it is 
beyond doubt that when a chemist was 
introduced and his advice taken, some- 
thing wa& done to produce a bad re- 
sult. Before real progres.s • could be 
made the ‘foremen had to be replaced 
by men less prejudiced. 

That cast iron of almost any desired 
properties ^uld be produced, given the 
• necessary varieties of raw pig irons, 

prttldeiitlal addren oi Dr. John B. Stead 
mho c^ntly was elected preeldcni of the Iron and 
Steel InetUuto at fU annual . meeting In. London, 
Dr. Stoad^ la oM oT. tho leamng' oonniltonia 
lod Iron and itcel mctallurgleta of Bwope. 


had been proved li)ng ago, even in the 
early seventies, by one firm in this 
country which synthetically produced, 
and still produces, almo.st any kind oi 
iron -requirtMl, namely: While iron suit- 
able for carburizing in the manufacture 
of crucible steel; iron having all the 
properties of cold-blast iron; iron .suit- 
able for the nitiiuifacture of chilled 
rolls, malleable castings, etc.; but this 
was only pos.sible hecau.se, from the 
first, chemical assistance was cm- 
plo.vcd. Jt i.s now geiier,^lly admitted 
that the peculiar properties of every 
brand of iron arc due to differences in 
conipo'-iition. 

l^Thaps the greatest advance in 
foundry practice followed the re- 
searches of JVofessor Thomas Turner 
on the influence of silicon on cast iron. 
The astounding practical evidence of 
Charles Wood of Middlesbrough sub- 
sequently proved that by melting to- 
gether two classes of iron from the 
same blast furnace, each of which was 
iibsolutcly unlit to use by itself, a 
mixture was obtained which yielded 
high-class castings. The irons rcfcrrol 
to were white iron and so-called 
“burnt” glazed iron, the former being 
deficient in silicon, the latter contain- 
ing about 4 per cent of that clement. 
Each iron was brittle by itself, but the 
mixture was good and even better than 
average foundry castings made from 
Nos. 3 and 4 foundry Middlesbrough 
irons. The market value of each of 
these irons (white and glazed) was 
low, and it was usu^l to put them back 
into the bla.st-furnace in small doses, 
thus w'oit^:ing them off with the better 
metal. The value of such high-silicon 
glazed iron since that time has been 
recognized, and is in great demand at 
w'orks where large quantities of iti- 
' ferior scrap' or hard irons have to be 
melted ill the foundry. 

Even sulphur — the element all mak- 
ers of pig iron epdeavo^- to avoid — 
say from 0.1 tp 0.15 per cent, is now' 
considered essential in cylinder . castings, 
iiigs. Although .fo^. a tong time the 
actual .amount of gr|[p]hiiie .'carbon in 
castings was not considered worthy 'of 


( onsideration, it is now recognized that 
both the amount and character of the 
graphite has a direct bearing on the 
mechanical properties of the finished 
castings. IVofessor Turner and others 
have drawn attention to these facts. 
As an instance of the embrittling effect 
of large graphitic plates or flakes, 'it 
is only necessary to refer to the fact 
that a No. I hematite casting with 3 
per cent silicon, 3 per cent graphitic 
carbon, and 0.5 per cent combined 
carbon has a tenacity of only 22,000 
pounds per square inch. Metal of . a 
.similar composition without the 
graphitic carbon has a tenacity after 
forging of about 132,000 pounds per 
square inch. When suli»hur pyrites are 
melted in the cupola with open iron 
so as to give 0.15 per cent of sulphur 
in the mixture, a closer-grained iron 
containing the graphitic carbon in fine 
plates may be obtained, which is 
stronger in consequence. 

One great adv'ance during the last 
25 years was the production of cast- 
ings by melting mixtures of steel scrap 
and blast-furnace metal in the cupola, 
for they were much superior in tough- 
ne.s’s and strength to those made from 
furnace metal alone. 

The property of high percentages of 
silicon ill cast iron, in enabling it to 
resist corrosion by acids, has led to 
tlic extensive use of evaporating pans 
and other vessels in chemical works 
made from cast iron alloys containing 
10 per cent or more of silicon. 

To the se-Ieiice of the foundry a 
large -number of well-known authori- 
ties both in ■ America and Europe have 
contributed important information. 

Moves Plant to Baltimore 

The rnanufacturing plant and offices 
of the George Oldham & Son Co., 
makers of rammers, cleaning and ship- 
ping hampicrs, soon will be removed 
from Frankford, Philadelphia, to Scott 
& McHenry streets, Baltimore, Md. 
The Baltimore plant will be equipped 
for the manufacture of pnetimatic 
tools. 




How and Why in Brass Founding 


By Gkarlea Vickers 


Making Cores for Small 
Br^IppCastings 

IVe arc experiencing difficulty in wale- 
ing small brass castings and bushings. 
The molten metal burns in through the 
cores and destroys the casting. Kindly 
advise us in regard to a suitable core 
composition to avoid this difficulty. 

It would appear that the cores are 
too .porous. Possibly the sand is too 
coarse, or the cores are made too soft. 
Without specific information in regard 
to the sand mixture used for the cores, 
and the composition of the . metal 
poured around them, considerable 
guesswork is necessary to formulate 
an answer. A strong core mixture is 
suggested as follows : Sharp sand, 30 
founds; new molding sand 10 pounds; 
powdered rosin, 2 pounds. Have the 
sands dry when weighed. Mix the 
sands and the rosin, temper with water 
to the consistency of molding sand. 
The strength of the cores while green 
can be varied by inci easing or de- 
creasing the molding sand. A weaker 
core will result if floor sweepings are 
used in place of the new molding sand. 
The more sharp sand the weaker the 
green core will be, but it will vent 
more easily. The cores should be dried 
at a temperature that will melt the 
rosin, when the. cores will smoke. After 
cooling this will provx? a strong core. 
If a softer core is desired, decrease the 
amount of rosin. 


Larger Risers Needed on 
Defective Castings 

WV /wt'C lately considerable diffi 

cully in making bronsc castings of an 
alloy composed of 78.75 per cent; 

fin, 8.25 per rent, and icad, 13.00 per 
cent. The castings weigh about 170 
pounds eath. They arc poured at a 
Irtnperalurc of around 1800 degrees 
Fahr., but fail to come sound, contain’ 
ing porous placet and shrink holes. Any 
suggestions you may offer that may 
assist us iM prevenliug this trouble will 
be greatly appreeialed. 

In our judglncnt the castings are not 
porous in the accepted sense of this 
term, that is, the difficulty is not doc 
to gaseous metal'. The fact they come 
porous in places a,^ have shrink holes 
would indicate- the entire difficulty to 
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be one of molding. The risers afe too 
small to feed the shrinkage of the cast- 
ings, conseQucntly the metal in the upper 
parts of the castings drain.s away to 
the lower parts leaving holes in the 
upper part, and these holes will be 
found at the root of the risers. 

The remedy is a simple one; merely .. 
increase the diameter and the height of 
the risers until the trouble ceases. The 
(]ue.stion of cutting off the risers is a 
secondary oOe. Means must be found 
for doing this. We suggest a visit to 
a steel foundry and inspection of the 
risers necessary to gfet sound steel ca'-t- 
ings: also of the methods of removing 
thc.se risers. ' While bronze can be made 
with smaller risers than steel, all too 
fretiueiUly ^ penurious policy is adojited 
in the brass .foundry with the i.iea of 
saving molten -mcUl. However, it is a 
direct loss if several castings have to 
he made to get one good one. There- 
fore, we advise the use of risers of 
generous size to properly feed the ca.st- 


C&sting Copper May 
Be Used 


IVe speeialise in making bronse 
memorial tablets and all classes of brou,„e 
orna"'enlal xoork, using the folloti'imi 
alloy. Copper, 88 per rent; tin, 5 per 
cent; sine, 5 per cent; lead, 2 per cent. 
IVc would like to gel your opinion in 
regard to whether it is best to wre take 
or easting copper. IVe use a bronse 
ingot of the same formula as given, 
and purchase this ingot from the re- 
finers. 

The difference between casting copper 
and lake or electrolytic copper is one 
of purity. The more nearly pure the 
copper is the higher will be its electriial 
conductivity, and as electrolytic copper 
has the highest conductivity, it follows 
this grade is the purest copiOr. For all 
purpo.ses for which copper is used the 
purer it is the better, therefore, elec- 
trolytic is the best copper that can be 
• obtained for making bronze ornamental 
svork. as for everything else. It weed 
not be decided from this statement that 
casting copper cannot be used for mak- 
ing bronze, as it can, and the bronze 
may be just as good as if electrolytic 
copper had been used. Again it /nay not 
be, a chance must be taken when using 
casting copper. It depends where the 
cattting’ copper. -game from, and just what 


impurity it may contain. If it contaiiu 
a little zinc, tin, or lead it would be 
satisfactory, but if it contains silicon or 
aluminum, even in minute quantity, 
might make a poor grade of bronze. 

If a substantial saving can be effected 
by using casting copper, it.-i.s Worth in- 
vest igatiuii, and a small .shitmient should 
be tried. If this proves satisfactory all 
IS well, but provision should be made 
in advance to return the metal when a • 
shipment is received which fails to give 
*good results. 

Baking -Weak Cores 

ITe iirr uutking small irregHiurly 
slmpL'd castings having snMll holes 
laretl in thcnit and have difficulty due 
t their contour tohlch makes it i«i- 
pt^ssildc to place them ow a plate. fP'e 
dry the cores in the half core box 
7 ohich is of brass, atid the core when 
dry adheres to the core box^ and is 
broken by removal. I^e have oiled the 
box with lubricating oil, but the diffi* 
cnlty still persists. would like 40 

learn what binder tee can use to^bchti 

ter advantage than od in this casef * * 

For small, weak cores, oil the 
best binder. Slmuld there be large quail- 
lilies of the caslii;gs to make, it Ivjli 
bs ncce5.sary to liavc dryers of clast 
[ iron to support the core. These drycirs 
are similar in shape to the half core- 
box and fit over the pin.s in the’ other 
I half of the box. When the core is 

rammed the half box with holes is re- 
^ nu)vcd, the dryer take.s its place, then 
’ the box is overturned and the other 
half i.s removed leaving the core in the 
dryer. The cores will not stick to 
^ these dryers, especially if they arc 
^ warmed before being used,. If there ia- 
^ only a small order to turn out, make a 
^ small wooden frame high enough to 
clear the core when it is placed over 
^ the same as it lies in the half core 
box ; sieve molding sand over the core 
until the frame is filled covering the 
core, then fit a core t>l»tc on the sand 
filled frame like placing, a bottom 
'*! hoard on the drag of a mold, then in- 
vert the corebox with core, frame. 
^ sand and plate and lift off the coreb<«t 
leaving the core on the pthtc embedded 
in soft molding sand which will hold 


it together until it is dried, dry 

remove the core, and light^^ brush 
* away the dry molding . sand. Ail oil- 
bonded cores require Renting. ? 
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^ACH successive' year since' its inception ''has 
.■marked a long step forward in the work 
accomplished by the American Foundry- 
men's association, [.ast year at Philade|* 
phia, the cradle of this great technical society, snpi^ 
cedented attendance, an excellent program of papdn 
and the largest a.sscmblage of foundry equipment and 
materials ever brought tcii||dier s^t a high mark which 
some stated would never aghiu be attained. Although 
the Columbu.s convention still is several weeks away, 
it is thought by those who.se judgment is based upon 
20 or 25 years observation of the aSilSinjon’s attain- 
ments, th.it this year will mark a gathering which 
will fully equal if not surpass that at Philadelphia. 
Tociinical papers, presenting liic results of profound 
stiuly and achievement in the varied lines of foundry 
activity, will l>e read by authorities in the subjects 
of greatest moment to the present day foundryman. 
More than 60 of these will be read and discussed at 
the gray iron, steel, malleable and nonferroiis sessions 
of the association and at the meetings of Institute 
of Metals division of the American Institute of 
Mining and Metallurgical Engineers which latter wifi 
lx‘ held simultaneously.. 

Foundry supply and equipment manufacturers, who 
are ever quick to appreciate the opportunity this 
annual gathering offers them in the demonstration 
of their products, have engaged more space and will 
,be represented in greater numbers than ever before. 
3cven large buildings at the Ohio State Fair grounds 
will be filled with exhibits which will show the most 
modem developments in the casting industry. 


Foundry Iron Production Forges Ahead 

B n increase of 4.3 per cent in the pro- 
duction of malleable pig iron during the 
first half of this year over the same period 
last year is the feature of the official sta- 
tistics of pig iron production recently issued. In 
the first six months of 1919 the producition of malle- 
able pig iron was 465,823 tons against 666,165 tons 
produced the first half of 1920. This is the lai^st 
increase in tonnage shown by any grade of pi^ iron 
for the period. The increase for all grades wai^ 13.3 
per cent ; 16,278,175 tons in the first half of U919 
comparing with 18,435,602 tons in the same p^Viod 
of 1920. The production of foundry pig iron singed 
a gain of 22.3 per cent covering the same perMids. 

These higher relative gains for foundry and malle- 
able pig iron would indicate that the foundries of the 
country were even more prosperous during this period 
than were the steel mills, although the latter enjoyed 
a marked prosperity. The increase in the output of 
malleable may not all be attributed to demand from 
malleable^ iron foundries as many shops making gray- 
iron ca.stings of thin sections r^tiiring a dense metal 
use malleable pig in their mixtures, notably those 
plants molding automobile cylinders. However, the 
melt for malleable castings has evidently increased 
as the capacity of malleable foundries has been aug- 
mented during the past 18 mont|is by from 25 to M 
per cent according to an authoritative report. The 
demand for malleable castings has increased greatly 
•and even with the added capacity prompt ddtveries 
of castings are still difficult p procure. Some slack 
which has appeared in the demand for maOeable 
castinga, for the automobile trade 4 at present being 
•more than taken up by the demands of the railroads. 


Trade Outlook in the Foundry Industiy 


Aids Coke 
Situation 


e REATER stability is apparent in all bninches 
of industry with the entry of S^ember. 
Improved shipfnng probably is the greatest, 
single contributing factor to the return of 
confidence.^ With the feelitw that better supplies of 
raw materials may be avaib||le and that they may be 
able to maintain shipments of finished products, 
manufacturers in general are more hopeful of the 
future. It stilly realized that the railroad facilities 
of the counti^Re entirely inadequate to handle well 
a peidc load such as marked the past year, but im- 
provements in o^ralSon have brought a temporary 
telief which it is ho^ may continue until new 
equipment can be put- in service. 

Better rail conditions have reacted 
favorable to the advantage of found- 
ries. Coke, which has been the chief 
cause for concern has been more 
readily available through better shit> 
ments from the mines and from the 
o\ens. A slight recession in price ha.s resulted, and 
it. is probable that with continued improvement in the 
car supply, easier 
prices will ob- 
tain daring the 
present month. 

An increase of 
1 per cent in 
coke production 
in the Connells- 
ville region wa.i 
noted during the 
week ending Aug. 

21 .and the fol- 
lowing week 
showed still 
greater ship- 
ments. The week of Sept. 1 registered a decrease in 
production, but continued improvement in railway 
conditions is shown by the shipment of a considerable 
tonnage of coke -Which had been stockpiled during 
the most stringent car shortage. Coke still is scarce 
in Alabama and all that can be produced is shipped 
and consumed in the territory about Birmingham. 
Delayed delivery on contract coke has served to keep 
the spot market tight, as all supplies which have been 
available have been shipped to meet the demand. 
ThO advance in freight rates has n^e little impres- 
sion on coke prices, as better shipment has over- 
balanced the effect of this added cost 

With the return of more nearly 
normal conditions of supply, found- 
rymen are beginning to scan quality 
tqore closely. It has been notoriously 
evident for the past several months 
that the coke shipped to foundries 
bas been far below standard. Urgent need has 
prompted many to accept this inferior coke, and 72- 
iiour foundry doke has meant anything which the 
ovens have had available at the times wt^ cars were 
to be had. Foundries have been obliged, under pres- 
sure of uigent necessity, to accept fuel which was 
t^cen from the ovens at the expiration of 48 hours 
or even less. This inferior fuel has been utilized, 


Reaction at 
Hasul 


Prices of Saw llatcrials for Poondiy Uso 

CORRSCTCD TO' SEPT. 7 
Iran 


No. 2 fotoiilry. nilify $49.00 to 50.00' 

No. 2 Bouthorn. Blrmtauthtm..., 42.00 to 45.00 

No. 2 WMindryr Chlnico 40.00 to 47. (M) 

No. 2 Foisidry, PhltadelphU. ... fil 2 j to 53.50 

Bralc. Vdloy 48.50 

Alalleablo. Clik»«a 46.50 

Malloolilo. Buffalo 51.26 

Coki 

ConnolhirUle futftulry cokt* $ 1 9.00 to 1 8.25 

WlM county foundry roko 18.50 to 20.00^ 


lhasBt on 
Quality 


a premium price during the past CWo months One cast 
of a Pennsylvania foundryman is cited where £K> a ' 
ton and a $4.60 freight rate was paid for highllttaHiy 
coke when an inferior grade might have been* editained 
at $17 a ton and with less than $1 freight added. 

This growing insistence upon bettfir 
quality is noted bpth in raw materials 
and finished products. Just as the 
foundryman is beginning to look 
closer upon furnace analyses of iron 
knd q^ity of* coke, so the consume^ • 
is becoming more exacting in his requirements. Auto- 
mobile manufacturers, confronted by a redumion in 
scheduled production, took this means of- ■ retarding 
the flow of castings which was entering their plants. 
Those which two months a^o were sqpuring the 
country seeking foundries which dould supply them 
even 10 or 12 more cylinder castings i)er day found 
themselves suddenly obliged to curtail. To stop the 
oversupply of casting, man)r developed a keen syriem 
of inspection, which, while it may. have been justified 
in some cases, threw a heavy burden upon the found-- 

ries. This metic- 
ulous inspection 
and rejection of 
castings has been 
accompanied in . 
many, instances 
by requests for 
deferred dcliv- , 
cries of castings 
contracted, and 
in some instances 
by actual candel* 
latioqs of con- 
tracts extendiiw - 
through unul 

next spring. Automobile shops, ‘in .general are 
inistic and regard this slump in. the production pt. 
pas.scnger cars and . trucks merely as a tentporai*/ 
condition which will lie followed by an even greattr 
demand. For this reason, few if any who find tfieai- 
•selvco with idle shop capacity are soliciting work of 
any other character. With few exceptions automobile 
shops alone have’ been adversely affected by recent 
reactions in many lines, kballeable foundries, particu- 
larly those engaged in railway and agricultural imple- 
ment work have all the business that they can handle. 
Most jobbing shops, particularly those handling lig^ 
work have sufficient business on their books to engage 
their ca(xicity until the first of the year, and although 
there is little new work originating at thi.s time, they 
are confident that a better outlook, follow’in^ the fall 
campaipi, will assure a continuance of their present 
prosperity. Stove and furnace establishments report 
undiininished demand. Cast-iron pipe is not so active, 
due to the inability of municipalities to dispose pf 
bonds to finance radly needed extensions ‘to water 
and gas mains. It is felt that with the return of 
better credit conditions, much of this demand which 
has been held back will materialize. Prices .of* 
nonferrous metals baMd on New York quotations of 
Sept 7 follow: Copper, l7B7j^c ’to i8.00c; lead, 
8.25c to 8.30c; .Straits tin, 45.00c; antimony 7.12c 


HtiTy raelilnf itMl, Valley..* .$27.60 to 8T.75 
Heaiy laeltlrac aieel. Plttabinli. . 29.00 to 20.60 
Heavy melUnf steel. ItileaKO. ... 20.00 to 25. 5U 

Btore plate. Chloj^go 32.00 to 82.50 

No. 1 cubt. 40.50 to 41.00 

No. 1 cait. Philadelphia .... 89.00 to 41.00 

No. 1 cait. BknliiiduuB 88.00 to 85.00 

Car aheela. Iron. Vittaburch. . . . 47.50 to 48.50 
Car vheolB. Iron. Chicago. .. 39.00 to 89.50 
llatlimcl malleablf, ri»li.igo. . . . 83.00 to 33.50 
Agriniltural malleable, Oilcago . 83.00 to 33.60 


but with atteudant cupola and casting troubkz, Scmie to 7;25c; aluminum, No. 12 alley, producers'^Mice, 
of the larger by-iyoduct coke fdants haisiiil 34.Q0c and open market, .31.50c. Zinc ia qdr'^ 

a better quality, and these been 7.90c East St. Louja 





Coinings and Goings ’of 



a 


'AMKS T. LEE recently has 
resigned his position as vice 
president in charge of sales 
of the Hanna Enginccrixfg ' 
Works, Chicago, to join the sales en- 
gineering staff of the Southwark 
Foundry & Machine Co... Philadelphia. 
It is the purpose of the Southwark 
company to broaden its field of ac- 
tivity by adding to its present pro- 
duetjon of. hydraulic and power ma- ^ 
chincry, a full line of pneumatic and 
hydropneumafic riveters and foundry 
molding machines. Mr, Lee received 
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his education in the manual training 
schools of Philadelphia and hi the 
engineering department of the Uni< 
versity of Pennsylvania. He has been 
closely associated with the. foundry 
trade for the past 15 years. From 
1906 to 1911 he was treasurer of the 
Rathhone Molding Machine Co., and 
subsequently has been western sales 
manager for the Mumford Molding 
Machine Co. and the Q. M. S. Co. 
He has been an active member of the 
Chicago Foundrymen's club, the Amer- 
ican Fouiulrymen*s a.ssociation and a 
director of the Foundry Equipment 
Kaniifacturers’ association. 

P, H. Mnavan has been made 
general manager ' of the National 
llrake ^Electric Co., Milwaukee. • 

Landis, f^nsdale, Pa., has 
Iff interest in the , Tjansdale 
fWWfry. Co.^^to X F. High, who has 


assumed the active management of 
the company. * 

R: J. Wells ha.s been promoted to 
the position of general foreman of the 
Po(^t6mouth Metal & Foundry Co,, 
Portsmouth, Va. 

William Grede ha.s purchased the 
T-ibcrty Foundry Co., Milwaukee. Mr. 
Grede for some time has been asso- 
ciated with the Wagner Castings Co., 

1 'ecatur, 111. 

H. 'll. Hartsheld, vice president of 
the Birmingham Stove Works, Birm- 
ingham, Ala., has been elected presi- 
dent of the Birmingham . Civic asso- 
ciation. 

O. M. Swartz, who has been bnr- 
ges.s of the borough in which he re- 
sides, has been* promoted to the posi- 
tion of foreman of the Wmeroft Stove 
Works, Middletown, Pa. . 

Julius Janes, formerly president of 
the Standard .^tecl C*aslings Co., Cleve- 
land, now is sales representative in 
Cleveland and C*uyatioga county of 
the Farrrl-t.'heek Steel Foundry Co., 
Sandusky, <). 

John S. Williams li.is resigned his 
position with the Gould Coupler Co.. 
Chicago, to accept th.at of general 
SI pcriiitendent -of the Superior Steel 
ras.tings Co., Benton Harbor, Mich. 
Mr. William^,' new position became ef- 
fective Sept. 1. 

Frank M. Welsh, who for a num- 
, ber of years was in the employ of 
the Republic Iron & Steel Co., and 
later with Hickman, Williams & Co., 
New York, and Knapp & Baxter, New 
York, has been made district sales ^ 
manager, with offices in New York 
City for the Iron Trade Products Co., 
Pittsburgh. 

Dr. W. D. Bancroft, profes.sor of 
physical chemistry at Cornell univer- 
sity, Ithaca, N. Y., has been engaged 
in consulting capacity in connection 
with the research laboratories of the 
Norton Co., Worcester, Mass. He ex- 
pects to %end as much time at the 
Worcester and Niagara Falls plants 
each month as hr can spare from his 
college work. 

Robert M. Gates has been appointed 
managing engineer in charge of the 
Philadelphia district of the Lakewood 
Engineering Co., . Cleveland. Mr. 
Gates who is a graduate of Purdue 
university is chairman of the Material 
Handling section of the American 
; Society of Mechanical Engineers. For 
the past 12 years he hu beets actively 
associated With dcvdIgpiaiMa., of me* 





constru 
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industrial and transporta- 


E. F. Ball, Newark K^Stamping & 
Foundry Co., Newark, O., recently was 
elected president of*E^^l^ational As- 
sociation of Pattern ^lanufacturers at 
the annual conijiijition held in Toledo, 
O. Other officers of the association 
follow: Vaughan Reid, City Pattern 
\Vorks, Detroit, and J. V. Brost, 
Rrost Pattern Works, Cleveland, vice 
presidents; E. O. Melvin, Melvin Bros., 
Pattern Works, Columbus, O., secre- 
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tarv and treasurer. A. E. Schuchert, 
A. E. Schuchert Pattern Works, Cin- 
cinnati; J. H. Bridge, Maumee Pattern 
Co., Toledo, O., and William Neilson, 
Boston, were elected trustees. 

Fred J. Brunner, one of the best 
known foundi^ supply men in .the 
busines.s, recently has become affiliat- 
ed with the Hill & Griffith Co.» Cin- 
cinnati, in the capacity of secretary 
and sales manager. In 1893 he start- 
ed with the J. D. Smith Foundry Sup- 
ply Co., which was located in Cincin- 
nati at that time. After severing his 
connection with the J. D. Smith Co., 
he was associated with the S. Ober- 
mayer Co., Chicago, for 16 years as 
assistant manager at ^ the general of* 
ffee in Cincinnati. Since its. origin 
sc\'en years ago Mr. Brunner has been 
connected ^ with #he Hill-Bhmnep 
Foundry ^uppty Co. 






for li. Taft . :, ;. 

Mr. ‘ ^eMioRl - -Emjlj; ’ .tt' 

Birowti ,o( IHmatop, June ’li. . ' 

Beskl«s Ms wido^ he is snrvived 
(wo sAns, Joicph Bl‘''Se8s)oits> tress* 
Wilham E. $«<«»'«>«». pAsident of tho urcr of the Sessions Foundry Co. and 
Sessions Foundry' to„ jpristol, Ctfnn., Waiiam Kenneth. Sessions, vice presj- 
and ntRny years aj the hg^g jtof dent of the same company, 
several of the largest 6usin^gpinter- # 

prises in thajt city, died st(^ra^^ly on R I. Waaienstroin, president of the 
the morning of ^ugost 27 at his home Acnid Brass Foundry Cos, 40f2 Liberty 
on Bellevue stri^^Mr. Seiil&ions was avenue, Pittsburgh, . died at St. Mar- 
i born in Rristfl^reb. 18. 1857 and garet's hospil^ii in that city, on July 21. 

» spent all his life there/ His school Mr. Wasserstrom formerly liv^d in 
days in Bristol and hi^n * school days Cleveland, 
in Hartford being followed by inti- 
mate association with the enterprises Book RcvicW 

founded by his father ,the late John ^ 

Humphrey Sesiions. StraU^y of Minerals, edited -by 

„ . , f George Otis Smith, director of the 

.\fter a year or m the office of geological survey; S x 8 

J H. Sessions & Son. he ‘"“-Ted m ^ U. 

879 into the management of the ^ ^ ^ 

. foundry which his father had ju^t A 

bdught, and ’Wl.ich later became une *2.50. 

of the largest in the state. Be|i5piiiig This book sets forth- the essential 
with a force of about a dozen men P*''^ minerals played in the 

the business, steadily grew until it Great War, it records our wartime 
btcame one of the large industries in experiences an||l discu.sses the part 
the city, mineral' raW materials now have 

;Al the time of his death Mr. Ses- reconstruction of tlie world, 

sions was president of the Sessions opens with k diScuasion on the re- 
Fouudry Co., president of (he Sosaiona iution of geographical position and 
Clock Co., and also of the Bristol economic resources in their relation 
Tru.st Co. He was One of the or- to international commerce with par- 
ganiaers of the latter company and had ticular reference to mineral raw mate- 
been president since ita formation. He rials. It then goes on to dcsc|ibe 
vvas a director in all three, a trustee of the disturbance of the mineral in- 
Wesleyan university and a member of dustry of the United States through 
the executive committee. He was war condition.s and deals exhaustively 
a member of the first board of burg- with the shipping crisis. Each main 
esses' of Bristol and in 1908 was a re- group of mineral raw materials is 





prbd^ctlbn, : 

'$<S^es of • mat^Tiisil, 
etc, A chapter- ' of 
deals -with present 
power product^ to 
servation of n^hral fuelt 
chapter traces^^the history and 
ities^ of the iuel admin lstiwt}oii dorifi|^| 
the*'* war. The concluding 
deal with the future place of 
pnited States in the w6rld mttfhet ? 
and"" its* obligations as costodiati of>^ 
the world’s greatest repository df''« 
mincta} raw materials. A comprebcB.*; > . 
sive index at the back furnishes -k\ 
means of quickly finding 'subjects, 

Foundrymen^a AsBociatlDA . 


Seeks Member!- 




The American' Foundrymen’s \ 
ciation has designated. SepL ' 
as a special ’^Fdundrymeny Week” ^ 
during which time concerted effort wiA v 
be made to reach all’ 
ftiundrymen with i^r|onaf\ intjlg- 
lion to join. The cornm^tae bn: jpro^; ^ 
motion and membership Uji, enmlng't!; 
the co-operation of metnnera^ hi- att!? 
parts of the country and team tap«>^ 
tains are behig. appointedi^for each .>» 
or group of towns. Applicatket 
incmbersbip before or during 
rymen’s Week”* will be acted 
the American Foundrymen’s. ‘Aidb-'f 
ciation board of directors in' tune/ 
(iuaufy the applicants w&h inie^^r ' 
bership privileges for the . anni^ 
vention in Coluiobus, wcCk if 

I. ■*’ • S '■* ' '‘‘■'VJ*? 


What the Foundries Are Doing 

Activities of tke Iron Steel and Brass Shops 


The Sprinsflcld MeUceble Tnm Co.. Bprinsfleid, 0.. 
If mltns as addtton to tc plant.- 
Ttif Rogm Foandir Co., Joplin.OUo.. hu op^oeo 
a malleable Inrn fouidiy at Baxter SpriDi^. Kane. 

Thv Allerton Founihy Co., NUca, Mirb.. reuently 
WAe InrpriKWited vltK a capital atoefc of $50,000. 

Tin Unit 8to«r CO., Binntnjdian, Ate., pteui U 
enlaiie fti pteotV ^ 

Tlw plant, of tlia fltlaser k Kirr Stoie 4 Kouiidry 
Co.. Saol nSaom ftnet, flan Franeiieo, ncanti)' 
via danaiad Iv live. 

Itat KcDton RSfdwtra Co., KeMon, 0., baa etnied 
pork an tha aiaetUin of an addtttan to iti foiindo*. 
tfO llSO Act. 

Ika 9|tetloilol’'Al]flini Co., WoaMdft atraet. Ue- 
tralt. k tamtof plaiv RnparAi for Um eiecUos 
ar a lDH|idl9 140 feat, 
tlw Bpv Um OwMdir Ct.. Ooldafatar, 0. baa 
WiMaO A coslntet for tbi naetlMi of t foumby. 
ill X t$7 .ftOfcV. ^ . 

As e$m Baomw, e.. 

pteibArtdbr '4 wsM ^ 


baa awiFfled a eontraet for the erection of s new 

plant bultdlnx, 60 x 2S5 feet. 

The M. D. JontM Foundiy’ Co., Concord, Maw , 

abich rwently completed the erection of a plant, 

5S X 60 feet, will atari opcratlone mom 
llw Kllbum-Uncobi Machine Co.. All ffrer, Man., 
Iii'a let a contract for the erection of an addition 
to Ita fMiiKlrT to he 40 X 45 feat. 

Ibi Bea^nS Valft A FlUlnii Co., Beading, Pa., 

taaaw had plama pitpared for tbo eveettap . of an 
iddttlMi to It! plant. 

Tlw Alam Foondry 4 Uaebiqe Corp., Roanoka, 
Ya., to reported pteuoUig tlw erection of a Imindnr 


tfn, dopUn vWhr /oplin, Mb., bM ttwied 
ceMtmttleii S « OM tikt hS uiMbowe TiuUd* 
li« M ill idHIt.' It «U In M t M Mt 

n* Msu- ate s tlw xotr ruM *' rMmdn 

C., KMaSM, JUDv. Itttwll’ «M iKMWm ^tlM 

«io^ k» idVMK . * 

«*-. aiMiMMi jm mt. 


an adilitlon to ite plant, 52 i TO feat- As | 
company manufactum Irlm and oteel caitlngi. 

tbo IBharp Foundry 4 Sufiplr Co.. Now Fblll*'^ 
delplila, 0., to maMhg some inpnifOBwnta ft gf. V 
plant. , 

Tlw Woodlilll BnuM Cb., aewtend. recently w 
Ineorpomled with a capitbl atock of $104,000, bp' 

J. r. Feretidk, F. R. Nmo and oUMte, 

. Ae Weat pQtnt Fomidiy Oe., Weit Pbbit, A.# 
bu been tneorponled with a oudtat bUiek of 
$30,000, by 8. B. Stcayai, Ueibnt L Jbmoi a«d ^ 


otiwif. 

Tbo Slinky Foundry 4 MaditaW Cb.,, llaiMliwi^/, 
0., hM aeiwbed praporiy adMlns A pMst hH 


a 

IMS a naltcrn iboD. 

nw Ateoio Hlpplo Mfg, Co., OtO ’Ww» 
otmtic Cbteoso, MAfisier" of, w! 
eie. to fopoited to be caQoMsg 
to Its pteiit. 

* n. MMi fmitf €n. t<(f 
Ry^ S. J.. 




M imrm lit nflcK ftw) 

i»9pm te iiiOoft.ijb. 

^ BMt Vm roiBlIlry Ct., Maconslf. Pt., luu 
»iart«4 iftllmlikiiy to IM iwir foimlrr^ iid 

tUtoiitl ttovatnt «|t be MtiBed. 

. The Mletoft IhoHdiy k BlicMm C!a. I^ewlmon 
Pit. to epMtlottt aTimm itotoftoely to 

«r iiM puliertotiig bilMMteiy -ind 

'lim ' 

Tbb Bumil# *Sted Co., 1900 Kbit NtotoF-iee' 
nod etnet, thlciio, hot iwinkd i contnet fer 
Ito erofiton of » l*otoiy «oi« room, office and 

DHtPtini flbep» 40 i 100 feet. 

Ihe Amerlctn Woodimbtog MtcbtoeiT Co., 

Ljtlt vniatt, hti twarded t contotrt for tlie* 
ereetlou of a luehlne ibop, O-ttorlee. 00 x 900 
feel, end » feundry 110 x 190 feet. 

GtpltoUied at 130,000, tlie Kaufer m. Co.. 
Jfe» Yerk, recently itm tneorpomted to engoai 
ht tile imnufaeliire et vtovef, etc., by A. It. 
I.^ickt, M. and T- Kaufer, AOO lAoutbem tnuteverd. 

Tba Oldtmar Tractor Co., Olitomiir, Fla., plans 
to erect a au|‘cfitoe riiop and foundry and will eii* 
liirkC to oUtpift.^ Ihe comiainy recently Inrieased*. 
Its caplUl. Hi tor ■ Krllcr h. general manager. 

The NalloiM) Waodworklng Machlnerr Co., ttorcr. N 
Hi., bat* anirdci] a contract fur llic circllon of 
a BMchtlie Ihop, 8S x 100 fret, a foundry. 50 x 

100 feet and a pattern tbop. 40 x 100 fort. 

Tkia* Omega Valve Cb.. Atlantic City. N. J.. 
tiuiR been inrorporated • vfib^ a rapital etoek of 
$100,000, to manufarture plumbing flxfiires. etc . 
by 0. A. Burrki. W. Barrett and Charlfa l*ark. 

TIm roundly formerly occupied by the Nortliami)' 
Ion Iron Worti, Weal atrert. Klorenre. Muna.. has 
ken turned wor to Brnrat Moeckl. abo has iieiii 

bi charge of the ^athampton Fouinlry. Ifleathampton. 
Maw. 

Tlie Aweiiruu *de Uiinnl Mfg. f o . Ltd. Tor 
onto. Ont., hai brei: Iniorpurated »ih a iMpIdl 
atock of iT.riUO.OOO, l<» mamifarUhe caal itni'. 
kato. etc., by K. A. Blackburn. 0:t I.misililc rriud. 
timmto. John If, Phlrtpen u»,d lluuh J, Oka son 
■i^e J. It. ClMrles (h . L>d.. Iiunnrillr, Out . 
Iiaa been Incorporated nllh a capiisil .sl<tck o' 
l404^il|l, by J. II. (1iHTle.<«. ‘J:t7 Kvelyn aieniu . 
nu:ntillg. Alb.*rt Fianccb and H- Onjie. t-i 

ipanufBcture caeUiigs, etc. s 

TIm Wataon-fitlllnfon C'o . Ik) Fiihuii itraet, Nca 
Yoik, maiMifartirer of piiouiIuK muclilnery, bVaw 
(Midi other WeUil mtlnga, etc., lui^ awarded a eoii- 
ft ict fpr the ereetki of tan AdditiDii to its plant 
lit Aldlne, N. J. 

The JOlmson Bronao Co., Houih Mill street. New 
Ihitlv, Pa., has awarded a contract for the erection 
of a machine shop, 2-slories. 32 x G2 fert, a core 
httlldliig. 59 s dS feet, and s r<Mmdjv. (i'l x lb>i 

feet. 

Tbo riAonlal Foundry i o . l.miHTllle i). . b.iN 

fncroaied Ita capital stock fmni 9i;:i,n0i) to $2)0.- 

(lOO, and will make impimvwi'nts and cxtonsioiis to 
Its plant with a view to maktng bcaiior rastingv. 

A lO'ton nine wlli be installed. 

The capital stock of Foster, Men lam k Co.. 

MenrSam. Conn., manufacturer of brarkels, castings, 
etc.. wtU be Increased to $1,000,000 to take car.' 
of Imprtwemento and Increasing bwlness. K. W. Mil- 
lard Is president of the company. 

'J he . Ashland Malleable Co., Asldaml. 0.. n'Cciitb 
oiganlard wHh a eapllai stock of $130,000. has 
iiiqo'.red a 4-acre alte on which I will bulu 
ftisUMible Iron foundry. 100 x 200 feet. J. II. 
Kireaiono la president, 

Lewis B. Palmer and Oeoige C. Palmer of Bldicy 
Park, Pa., were named among Urn Incorporators 
of the Mt. Holly Vbimdry t'o., which recently was 
loeetparatod in OdliwaR with a capital stock of 

$100*000. 't 

She totoe Viffto k Foundry Co.. Indianapolis, has 
ton) toeoporatod with « eaptul stork iff $30,000, 
und wOl engage In the manufactare of valves, etc. 
The '' Incorpnaton art lieece Bice, Albert Wtomer 
aod Can Itf^BeynMda. 

jnm pUtom drop add storeroom of the l*ana(U> 
Ud.. at. 'Ihomas, OnL. and 


THE PO « N DRY 

caaltog.fooitoiy^ malarial sbydi and ihtpplj^ nwm 
of tba ItominkNi Bcike Bboa 0$. ftomtly. wars 
dsniged hr Ore. 

8. D. tans, AOlance. Oi. ii said to bate fold, 
hto plant at Alllanec^ known as *lba Maim Car 
Indtoator Co., to totcresto wbleb are dfOantatog o 
foundry company. Bepaln are under wap and/, It 
to' aipected to plant will opent^ by 1^. 

1 .' 

The lluntlflgton Bteel Foimdiy Co.. liuntUigtorv. 
Ind., hia been reorginlted and refinanced. Ihe new 
stockboldere toieliide. W. H. Aimotrong. Bacliir. 
IVls., Edward T. Pciton, N. 1. Silver and Leo Cohan 
(kx9 Iron work will be ahondoned and steel cpst' 
lugs will lie made excluslvelp. 

H. Bound k Son. Cleveland, . nuuiufarturer of 
rhlbi and clian tsolsts. will erect a foumiry ad- 
Jiiliilng Its plant. which will be 100 x 13U fei't. 

ami erpilppvd for the present with one rupola 

This plant will Im used for the msmiraclurc of 
gray Iran castlnre. 

Work has started on the addition to tiie mold 

ing floor of the Mansfield Foimdiy fit. Maudfli'ld, 
Tlic addllloi) la to be 90 x 120 feet and 

will tie scnrtl by an additlomil lO-ton miic. 

ciiiiliwct for uhleh uas not yet been awstdcd. V. 

J. Moitow. manager, stotea the addition proiiahly 
wlll be ready for operation by Oct. 1. 

To keep pace with its expanding bn^iiiii*!. (be 
ilairuld Tool k Fonse Co.. Coliimbtaiia, 0.. li.is 
been granted permission to mcrc.ise its captal atuck 
from $25,000 to $30,000. The Arm. which oocrali*' 

a foundry and metal Horks at Columbiana, h 
planning to erect tfii addition. .New machinriy will 

be purchased. 

Krrctloii of a new brass fotaulrv with aitprovl- 

iiiatcly 1.5.000 s()uarr feet of 'floor- space, will be 
htniti'd s||ortl> for thn (Taua'AiiUimatlc Cay Cock 
Co. Becker' and fiuotb street s, . Mil wankpe. The 
enmpAin ii Interested In all types * of labor-cat mg 
fumiilry eip'ipiiieiit. Including ' lumbl big. melting an I 
metal ouir.i'g 'ietic«*v Walter K Claus Ls nii officer 
of the coiuiKiiiy. 

The Unbelts Mfg Co.. I ltd .Soulii Tenij*‘-s'»e sticcl, 
.Uliuific t'ity. N. .1 , has au upthni on a f.id.'»),t 

building, and is s.i)d to be in the uiiiikei for 

piincls'fl. idthes. niliting marti)nc.s and fmiiidiy equip 
meiit Hie I'viuiKiny wn<f reeenlly org ii /.ed mill .i 
iMliital •.(ink of $l2*>00u. to mariiifariurc ttell 


SreModiiv is,. 1900' 

polnto, pompi* mB plpi atol‘)#tto|p»r' r. X FHa 
to iffoldiiik, Lml 9. lflkafto«' yito prealdiiit and 
.Oasiiio A. itouig, j«cft^4iiaiiMr. 

. toitondtoft to build to' torn ipftog, llto NaffeBug- 
land BtooHtog 4f Baflntog Cm, Ptooaant street. 
Anaanto, Csnn.. hot rmtod and aotdpped a toundiy 
where solder, babbltl. ete., wUl bo toMnifaieiared. 
•m eompanr .noenUr^.WM toMrpaitod wBh a 
capital stock of '|50JNM», bp ^tothav^torlUkor. ^ 
Simons, a, Llftlg. 8. X Llftlg and 1#. iissr. '' 

CntoM for the enetloA of the Hmt building. 
100 feet, ofX« ptont for tho Porter Tractor 

Co., CoUlto^/nra, haY itom awarded and work on the 
structure to itod' under way. The building will be 
utilised for offices, ikembly^.^^room and •'•"^hlne 
dmp. Later, other bulldluga will be ereri^ tn- 
cluding a foundry. Ai company has not 

eloacd on Its foundry, hutln^tbant, amehtne shop 
and general factoiy' equipsrent. 

Negotiations are. in pragreas for the transfer of 
the Cedar (trove Stove Co.. Oder Grove,. Wls.. 
to new Interests represented by Peter Dittleboff, 
who recently resigned as seperintendent of ttie foundrlca 
of the Bearer Dam Malleable Bange Co., Beaver 
‘Pdffl. Wls. The Cedar Grove company was or- 
‘ ;isn)/.Pd hi 190] to make stoves and nulleable 

castings, and at present Is capltalnd at $50,000 
Jolm Von de Wall is president. 

To cope with the steadily increasing demand 
for il« products, the A. B. Martin Foundry k Ma- 
chine Co.. 703 Park street, Milwaukee, will make 

Its second Important plant extension this yeaf. 
Plans IiSmt been completed for the erection of a 
brick Hifil biecl gray iron foundry addition, $2 x 143 
feet and a new coreruom, 100 x 100 feet. With 
additions recently completed, ttw cipoclty of the 

pl’iut Ih Incioosed to about 25 tons a day and 

tbU extension will fiutlier Increase the output tn 
3.1 or 40 Ions a day. 

Fur the purpose of opdwting a fouiuliy auH 
iiinrtiliip .shop the lia^slde Foundry to.. Fall litre.', 
reeently wa.v Inet/rporated with a capiLii 

stiM'k of $900,000. and arrangements have been 

made for the taking mer of the Mechanic's Koiunl 

ly k Machine Co. The comiKuiy also Ls said to 
he planning to estobllhh other plant units in New 
Kngland. Offlcnrg of tlie eonipany nre: Prcsidiijl. 
Jerinoc P Fogwrll; treasiuor, .liillua P. SuLoll. 

.indltor Hiid coKt accountant, Hufu»' 1). IH’la'ii. Hiui 
dijectui«>, Kerlrert Aiutlu and Robert W. McGregoi. 


New iTrade Publications 


KORGFS.* Wnght Bros. Mfg Co. Ft. Worth. 
Tex , b rIrcuUling a card circular In which a kiwck- 
dowii forgo )b decertbed and Illustrated. Hie forge 
Li 42 Inches wpiare and 2$ inches high. 

FOITNHRT KQV1PMK.NT.— Jolters. squeeoeik. pour- 
ing devices, strliiplug machinn and oUirr foundry 
cgiilpmenl, are descr'twd and liliisirated in a 4-pige 
folder bebig eimilated by the Arcade Mfg. Co , 
Freeport. 111. 

8TREKT LIGHTING.- Ihc lalKl derelopmenla and 
recommendatlMiB for street, boulevard and pa kway 
lighting arc^dcscrlhed and illustrated In a bttllotin 
being circulated by the Oenersl Electric Go., Setae- 
oer^y. N. Y. 

MOTOK TKVC'K--The Aenw Motor Truck Go.. 
Oadillaic. Mich., 1ms published an llhwtretiid booklet 
In which the varlmu points of tnicki which the 
company mamifaeiurni. are called to tba readeif 
attention. Bpeclflcallons, etc., are given. 

HEFIXCTION POIENtlOMIBTER. — Hie Criioral 
Electrle Co., Sthenectody, N. Y., hat toiiied a bullvtln 
In 'dhleh a dtfteoUmi potoBitoMtof to dtooEtoml and 
IlliBtrated. It to deiJgofd PirUcutofly for gtoJng 
aermiCT betorean thi preeblon potoiiltometar and the 
laboretoqr itandard toikrtiment. 

. iNIBirAtoLB ELBCtlQC tOOLS.Hnia todepandanl 
moutoiilf dm. Ghlaafo, hat pSUlilied n 4-paia 
fribhr^ln^ wbldi porti^ ctocMk drfUi, 


ptr.. me dcecrlbcd and llluslratod. One lUUktra- 
tion Kliows an electric drill equipped with a new 
plhlol grip handle, being used mi a motor truck 
frame. 

WKLLHNQ KdlllPMENT. -Oxy-acetylene welding and 
cutting apparatus and carbide llghia, are deserlliad 
Mid llliutiated In a booklet being drailaled by the 
Alexander ktllbum Go., Baltimore. In addition ac- 
reisorlfB for this equlpnient Is also described. The 
Ulustratlmis show ghe wloiis eiiiflpmebt and each Is 
ik'acrHied In full. 

K.VAMB1.(NG.— The PotraUln Emmel k Mfg. Co.. 
Baltimore. Is rirciriatbig an lUostrated booklet in 
which comploto data on porcelain enameling plant 
eqiflpmeiil is given. The booklet is well llluslraied 
slnralng various plants wliere this eqiitomcnt to used. 
The fhmt of the book contains data and descriptions 
of JLhe varlouB proceas nf enanellng as well as a 
short history of the art. 

PI;BL1CaTION 8.-- ihe American SodOty of Meehan- 
hat Fmglnm. New York, has tosimd a Hit of 
pspera and dlscikaloM- pobltohed by the loetoty. An- 
other folder being circulated by tim toetoty caBs 
Btteniiou to tho X^nfftneeriojy Jniiex, a hook which 
It pubttoliee. and whlrit aontaln a retold of the 
world's englneerlim praototo during 191X Ihe btok 
containa over 500 pagea and tmti am. more 
5000 sidijcela. * 








